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PREFACE

Tm: Conference on Methodology in
Epidenuological Studies of Cardio
vascular Diseaes was devoted to prob
lems of measurement 1n selected a pects
of these studies Held at the Princeton
Inn Princeton N J Apnl 2126 1959
it was co ponsored by the American
Heart Ascociaion and the National
Heart Institute United States Public
Health Service

Subjects considered include cnteria
for the diagnosis and climcal evaluation
of artenosclerotic heart drease and
hypertension  dietary phy ical activity
and biochemcal measurements asse s
ment of cultural societal farmlial psy
chological and genetic influences and
general problems of desgn of tudres
and analyss of data

Ths 15 the report on the third confer
ence co ponsored by the two organiza
tions and directed to research on cardio
vascular diseases The First Natonal
Conference on Cardiova cular Disea es
held January 1820 1950 in Wa hing
ton was concerned with the enttre range
of technical knowledge and re earch
communmity ervices and facihties pro
fe< 10nal education and with all cardio
vascular disea es? The Conference on
Epidemaology of Atherosclero 1 and
Hypertension at Arder Houe Harn
man N Y Janvary 29 February 2
1956 reviewed current eiological con
cepts 1n those diseases and tool avail
able for studies of populatien groups to
tet thoe concepts and provide new

B;

enterta and chnical and laboratory pro
cedures )3

With this bachground of mterest and
expenence 1 eprdemiclogical research
m cardiovascular dr ez es the cospon
onng organizations felt that the tune
bad come to devote pecific attentron to
problems of mea urement faced by ndy
vidual mvestigations and to the potential
value of being able to combine or at
least compare results of seeral 1nvesti
gators uing tandard measurements
The conference worked toward this goal
not with the 1dea of selecting the best
method for measuning any factor which
might be mmportant 1n epidemological
studies of cardiovascular diseases but
by conidenng all arailable methods
gving their judgment about mmmum
hase Line measurements which should e
mcluded 1n every epidemrological study
of cardiovascular diseases and about
optimum mea urements which should be
made 1n some studies when the crcum
tances enable use of these more precise
methods

Prior to the conference nine working
groups met to con ider problems in the
subject areas noted alove and prepared
prelimnary report for presentatton to
the conference Members of the Com
mttee on Design and Analy s of Studies
particspated 1n meetings of each of the
other group  This was a highly pro
ductine preconference actinaty 1 wish
to eq;re my apprecatton to each of
the 60 peop]e who contributed to the
work a members of com

lead for further

1957 everal groups had either begun or
vere planmng long term s!ud:rj of
card lar dieaes m p

group- {Representatives  of thewe

groups met at the Hotel Beaconsfield
Brookline “Mas  June 1718 1957 at
the invitation of the Framingham Heart
Diea e Epdemiology Study National
Heart Institute to exchange information
and consider problems of diagno tic

mittee~ and e<pecially to the chairmen
of the ¢ groups to Dr Herbert Pollack
chairman of the conference and to Mr
Dean E Krueger executne ecretary
All of these a well as other per<ons
who attended the conference are b ted
foll>wing this preface

The report of each of the nine groups
which met prior to the conference was
pre ented and dicu ed at length in



general e 1on Each group au_mented
by other conlerence parhcipants whe
were particnlasly snterssted in the su}
ject arta al o met eparately to con
wer the prelminary report and the
dr casion m general sesron hevi ed
reports were presented at the cfo g
general o< 0n

Tiss publication alo reflects work by
commttee charmen and m <ome
fances committee members after the
conference a welf as the continumg
attention of the editors and technical
a tance from the Heart Informa
ion Center Natwonal Heast In titute
Afr Mary Howes National Heart In
titute provided ecretanal ervice prior

to aml during the confercnce ang typed
the manu enpt of ths report

Joun W Fereer MDD * A ocuate
Medial Director  Amencan Heart
A=oriation
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CHAIRMAN S ADDRESS

Herbert Pollach M D FAPHA

WANT to v elcome you to this (nfer
I ence on Methodotogy 1n Epidemiolog
cal Studie of Cardiova cular D ave
Onc might ak How did thy  nfer
ence get tarted and who parked 1t into
heine?  The powt of ongin would ap
peir to be 4 letter from Dr A C Cor
cotan 10 Dr James Watt wetten by
Dr Corcorin  horthy after recturming
from a viat t the S hool of lublic
Health at the Lnnver s of Micht an
Julv 1958 Dr (ot ran wrote that
+ tule there e Wil dy cu ed the urgent
need for tindirdization of procedures
in cardiova culir ur s Thie
Tater et i motion the machinery which
resulted in thy mecting

Altkough the purpo es of this confer
unte have teen expluned to sou |
fould Tike to re tate them hinefly

Onc 1o ¢t up mimumum acceytable
tae hne meawres I peaific area
thy  providing comparatuhty i em
demiol pral uneys Two to ugae t
«jtimum procedures  Three to define
gap~ . methodofopy  and to ugpct
twdies 1o fll thewe pap  Dunng the
dellerttions of this conference we
hould continuon v Fear i mind these
major of jectives whieh will govemn the
final report

The charrman wi k< to evpres at
thv pont hr dugp ajjreeiation for the
Lar L work of the many g rons tespon 1
He for the admmi tratine and opcra
tonal chores involve 1 in a meeting of
ths vy Th conference 1 pon ared
1% the Amencan Heart A ocation and
the National I titwtes of Health throu b
the Vanonal Heart Tn titute Mr Dean
Rrueger executine secretary 1 1a jeally
respon tle for mc t of what has taken

placc  Dr Wilham Zukel Dr John
Ferree and many others have devoted
a tremendous amount of time to the
organization of thh meeting—the happy
culminiion of which we <ee here

Tn Biblical time  the concept of the
relation hup of the enviroument to the
mdinidudl and the individual to the en
vironment was fated omewhat differ
ently than it 13 today  Formerly the
phrae  The world the fle h and the
desl wa wed  Today we dicen
the ensironment the host and the cau e
of the di ea e« The lealth of the com
mumty as well 2 the di e es of the
community are expres ons of the rela
tion hip Yetween the three factors enu
merated  Fien an Biblical times thers
wa a concept of the epidemological
or the ecological approich to dh ez ¢

To fully under tand the vanations of
the incidence of ma  dieac one mut
dran upon world exenence rather than
the mall <eement represented by a given
commumity  fhea e and di ez e tates
how many vanation  depending on en
vironmental conditions under wiich they
are ol ersed  The efidemological ap-
proach~Ia ed upon the ewolo.y of the
mndinidual—~makes we of the e type of
data 1t ues the methods of all the
stientific di oplines repre ented  herc
today clinteal medicine  tats tice <ocral
aence jatholomy Inochem try expr
mental 1hy wlogy and many other

Those attending  this  conference
recormize that in the It tory of medicine
no dieae by ever Leen congquered s
an attempt 1n treat evenn affected inds
vidual Tt 1s enly By tudving the
ctiolr.s throueh the eprdemioloatcal ap
proach that man has been alle 1o tamp
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ont maydieae Ita hoped that thi
approach can be appled to the problem
of cardiovascular disease
One purpo e of this conference 15 to
pont out to tho e interested n this
area of imestigation the que tions that
remain to be answered  Certam cnteria
will be et up which can be made ap
plicatle to lar.e arers as tandard for
the collechon of data If we are to
compare data from one area of the
country with that from another or data
{rom one part of the world with that
from another obvioulv the e mut be
collected with such compan ons 1n mund
Standard u-ed in all tudies when re
porting deviatiens from the normal
hould be mutually acceptable and
under tandable o that end results can
le meammngful n 2ll countres to ue
different tandards mn various patts of
the world 1 hike converang wn different
languages without a tran lator
As charrman 1 am enthusia tic at the
opportunity of working side by side with
pectalists from the many disciplines
repre ented here It 15 @ challenge—
and al o a real problem 1n coordination
Tut then the es ence of good epiderm
ological re earch 1s the coordination of
many speciak ts toward a common goal
One mu t not mimmze the value of per
onal views the concept that permits
any pcreon to report but only certain
ones to advi e 15 unacceptible for this
meeting  1f 1t were acceptable 1t would
re-ult 1n too .reat a rehance on <o called
tudy groups of all types
While this 15 2 new panel 1t can al o
he viewed as a b torieal extenton of
the Broghlnc Conference  Let us nat
therefore fall into the error of many
new panel that act as if nothing had
ever Leen done before—perhap hecau e
the continued ex1 tence of the problem
lefore the panel 1 taken by ome a an
mdieation of the madequicy of previou
conferences
The effective results of a conference
of thi type depend not only on the con

OCTOBER 1950
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tnbutions of each parbicipant but on
omething even more rmportant namely
the workung relationship of each mdt
vidual to hus fellow members and to the
group The value of the final report
could be negated if the mdnidual prob
lems of pecial ts became 1 olated from
the group and each problem were di
posed of in its own way—by expert to
be sure—but by experts who e only 1n
tere t 1 the pecial difficulties mvolved
m their own particular area

Conferences of this type can be ex
traordmanly weful not only can they
provide us with fre h points of view but
they can al o provide n. with an excel
lent way of locatng talent that would
otherw1 ¢ be unavailable The number
of out.tanding indviduals with expert
ence 1n any one field 1s limited As a
result the ame group 15 called upon
time and time again to review the e and
refated ta ks The type of panel pre ent
today 15 omewhat different from the
u ual one Usually 1n panel delibera
tions the question tands or fall on the
kall with which 1t 15 pre ented  Hence
there 15 a premum for quickness of com
prehension by the ucces ful commuttee
man  Here we hope that the more
mmportant  quality  of  reflectiveness
rather than fluency in peakmg will pre
dominate

There will be a further difference
from previous panels  Usually panel
are expected to adjust differences that
eulst between participant  therefore 1t
15 not urpr 1ng to find them ending up
with a re olution which 1»» a commen
denomunator rather than a well rounded
creatice powt of ven T hope ue wall
not return to the common denominator
type of resolunon Il we do not th
conference will contribute an ymportant
concept to the techme of <olving prol
lem

The development of hort term expeds
ence 1 not the purpo ¢ of this confer
ence nor are we attemptn, to finl
Utopra where all questions will fe



answered and all problem cohed We
are not Jooking for the regstration of
di enting pornts of view  We do seeh
from you a <ignificant contribution to
the field which will gine a sence of
dircction to the development of e
dermolozcal mithod for study of the
cardhosascular diea es

In bringing together the vatiou dis
aphmes for this conference we hope that
each of you wil have the opjortumty
to pre ent your mo U umportant con
wderations and tc under tand the point
of view of other di 1pline~ Tt will be

neces<ary to place a premium on the<e
phaces of other di aiplines winch can
not be most ea 1ly duplieated 1y your
own  Perconally 1 would recommend
that you hsten particularly to phases of
anaillary di cipline< which are unrelated
to vour own—these are the ones that
require infegration nto your own field
of expertnes  The peculation which
we eel can ext t only when the facts
are not known with the development of
these fact the area of peculation
are gradually narrowed and then &
appear

VOL. 50 HO 10 AJPH



FRAME OF REFERENCE OF CONFERENCE

COMMITTEE REPORTS

HE commuttees took advantage of re

ports on prior conferences on cardio
vascular di ease re earch in the United
States cited 1n the Preface as well as
those by Expert Commttees of the World
Health Organization to which some of
the commttee reports refer The scien
ufic knowledge of members of the com
mittees however provide the major
basis for this report

The committee reports reflect the
formation most acceptable to partica
pants 1n the conference and in general
their consensus regarding the adequacy
and hmutations of presently avalable
methods and their 1deas about research
needed to mprove or deielop new
methods

Credit and re ponsimhty for the con
tent of these commttee reports rets

OCTOBER 1740

pnmanly with the charmen  and
econdanly with commiltee member
and other participants m the confer
ence

A special note 15 m order about the
repart of the Committee on Cultural
Societal Fambal Psychological and
Genetic Influences on Cardiovascular
Diseases  Dnverse scientific di ciphnes
—1n many instances Tepre<ented by one
person—were ncluded 1n this group
The report 1s presented as the chair
mans interpretation of information pro
vided by members of his committee
coupled with s own broad knowledge
of the subjert It did not seem fea1
ble i the limted time available to
attempt to arrive at a synthess of ideas
on methodology n an arez of study in
which there are o many unknowns



COMMITTEE ON DESIGN AND ANALYSIS OF STUDIES

Felix E Moore F.APH 4 Charman

T 15 clear that the prollem of 1 1gn
l and analy 1» an epidemnol mcal
studies of longtirm dieae o
vanied and compl ¢ that nothing  hort
of a lengthy treatise could provid ade
quate coverage Such 1 triati € bt not
yet heen wntten and its formulat n 15
clearh out ide e capibilises of an
ad hoc commitiee meeting for a hmited
periad  The «vmnuttec has concorned
ell therefort with a mall numi r of
rather general jroblem whuch appear
to be recurnin 1es an this type of in
vestigation  Th e are dealt with under
two mam heaamg [ Cuneral Proflem
of Defimbon d Dragn  and 11
Mea uyrement Prol} m The commttee
ha al o con tder 13t neces ary to con
fine 1t altenton to thowe tudies which
are ba ed en the Jinical or pathological
examination of indndual  thus emiting
from con 1deration the types of tudies
ba ed primarnily on mformation tcured
hy fay interuicwers from household 1n
formants (morbidity <uneys) and the
tvpes of tudies ba ed primanly on 1n
formation from death certificates (mor
tality tudies)

i General Problems of Defintion and
Design

A Some General Charoctensies of
Epidemiofogreal Studies

Manyv types of tudie which have
contributed to advances 1n our hnowl
edge of cardiovacular dieaes hme
been termed emdermological’  There
appear to be common elements of design
which chiractenize these tudies and
common problem 1n the terpretation

A1

of re ult which differentiate them from
other approache to the tudy of dita e
The commuttee behieses that it will be
mote profital e to outline these common
dements and problem thau to attempt
to formulate 1 narrow defimtion

Epidennialopical tudies have been re
ferred to vanouly a  de cupine
tudie  population survey tuchies
of aociation rither than cau ation
and have }een contra ted with  chinical
or laboratory tudies or controlled
epenments Fach of thewe term has
connotahon  which undoul tedly  will
vary from one wnve higitor to another
By way of clanfication of the concept
the committce u ge ts that the follow
ing elements are characten ic of epr
d miolomeal tudies

} In on eprdermological tudy  the
uljerts tndied anclude not only per
on knovn to have the di ca e under
con wderaion Lmt 1k person who are
free (or apparently free}* of the b e1 ¢
as well  [has makes po sible the scarch
for factors which diffcrentiate the two
wrony  or alternatively the earch for
factors  differentiating  the  ul group
among tho ¢ free of di eace who ub e
quently duselop recogmzalle dieae
from the <ubgroup of the ¢ who Jo not
A frequent implication of the term

*Tn orer to free the text of this repast
from the recurnin, circumlocutt n apparently
free of dises  the terms free of di ease or
“not d eased will be u ed as latels for th e
pet ons i ims of cardiova cular
deea  (artenosclerstc or hyperten e a
appropnate) cannot be obsermel }  tandard
o Tacal or labaratory mett gds of a - ment
Tt s recognz d that th leg an importsat
fue tion which 1 dicus ed in ection 1A of
this Tepart
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chmeal tudv s that 1t 15 roncerned
only with the group which seeks medi
cal attention for disea e yet i many
ehnical tudies a  di ease group 15
compared with o control group  The
difference 1f any lies an the method by
whach the tudy groups are selected and
the breadth of generalization which that
election permit  ince eprdemologt al
studies frequently require evhau tive
chncal method of evaluation (See
ections IA2 and TID for further elabora
tion of this pomt )

2 The ideal epidemuological tudy
would be based on probability amples
from a very large population m order
to permit generahization from the tudy
group to the larger populaton with
peaifiable Lmits of precision It 1
rare however that the 1deal approach
15 powble the circumstances under
which epidemiological tudies can be
conducted often do not permt the draw
g of random amples from the very
large population to which 1t would be
desirable to generalize It 1s wumportant
to 1 that 1
ity 15 a relatne matter rarely m
practice will generalizations apply to
broader populahoens without ome re
strictions  hnowled e of the parent
population and the way n which the
ample subject weve drawn are e sen
tial 1n evaluating limiation on gen

bity n any epdemiol 1
study  This nformation hould be pro
vided 1n the publi hed report of tudies
The extent to which generalizability 15
required 15 dependent on the tate of
Lnowledge at the time  at an early tage
of knowledee a2 mall tudy on a limited
population may provide clues which ean
le explored w <ample from broader
population to permit exten ton of the
generalization

3 The firt mm of epdemiological

tudy 1s to 1dentify characten e of
disiduals and of thewr environment
(broadly defined environment imcludes
all agents impinging on the i adual)
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which are as ociated with the euistence
or occurrence of di ea e These as otia
tions can be tested for stab tieal 1
nificance by tandard techmes and 1t 1s
now generally under tood that the ac
ceptance of the finding of sigmficant
a ociation does not imply the establish
ment of a cause and effect relationship
Nererthele  the <earch for as ocations
15 a search for factors which may be
ctiologic 1n the diease the degree of
confidence 1 which the as ociations are
held taking 1nto account mnformation
from other sources such as hypotheses
about mechamsms imolied  <honld
point the way toward conclu ne tudies
of etiology

4 In tudies of human populations 1t
1s rarely appropnate to tudy a single
factor u ually multiple factor and as
soriations are studied A number of
probable factors i the etiology of cardio
vascular di ea es have been 1dentified 1n
previous studies  In the search for
new factor those 1iready implcated
hould wherever po tble be ob erved
and taken into arcount 1n the analyss
of the new study ~ Alternatively certamn
vanables may be controlled by Jumt
1ng the study to group of per ons which
are relatnvely homogeneous with re-prct
to thece varmbles eg  persons with
specific age <ex race occupational or
other characten tres

5 The ob trvational epidemiologal
study lacks two important elements of
the chinical or lahoratory expenment
First no attempt 1s made to alter flu
characten tics of the group under ful)y
rather there 1s dependence on th
called experiment of opyortunity
which concormtants of vamatim 4o gie
ex1 ting envitonment (externs! or
ternal} of the mduidual are ansls, # 5,
the ame fa hion as the sequids ,4,,
penimentally introduced chany 4,
controlled laboratory tusti, -
becau e no attempt 1s g ¢ g, 4 -
peaific vanatles the eswt ( pfmgpe
of randomizatien of umigt ¢ ¢ oo



viduals to  treatment and  control
groups 15 mi ng from tus tyje of ept
demologieal tudy *  For example
a study of the asocanen of smoking
with 11 k of coronary artery dica e by
analogy with the  chnieal tnal - mok
ers may be regardad 2 the  (reated
group and non mokers as the control
group  Fatlure t> randomize places
e tnction  on certain 1 nical gen
eralizanons and requires that th y Te
con wdered 4 approximations to the ex
perumental suution where teue random
ization 1 apphed  On the other hand
the atempt to comtrel all referant
factor i the expcrimental  unation
may well v ult an the fo s of informa
tion on ymportint interrelation te au e
the ranee >f emuronmental factors 18
wtficaliv fumted  Thr may con ntute
a evere hmtation to generahization ¢

8 The Time Reference of Studies
Retrospective ond Prospechive

The patholo 10 changes invohid
atterio clerottc heart diea e and haper
tension develop over 1 period of years
and ippear to be influenced by host ot
enssronmental factors which exert their
force over much of the Lifetime of an
ndruidual prior 1o the time the di cases
be ome chncally rerogmzable  Data
pertaining to a <ub tanhal portion of
the hie pan of the individual prior to
dentification of hus diea e are much
more bikely therefore to yield miormn
tion of value than contemporary data
glone It 1 for the reaon that
bmespan  tudies  exther retrospective
or prospective are often regarded as
supenor 1o cros sechonal studes In
fact each of the three methods has bath
advantages and disadvantages which

* 1t 18 recognized that there 15 an area of
expenmental eptd malogy which ha many
of the a pects of the ¢hm cal tral mnclud ne
randomization  This spectal tyge of study will
not be dscu 24 1n th s report

1For mor evended di cusions of the

points a1 ed 10 this section and references to
the terature sec Teferenc s 1 and 2
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mu t be balanced 1n the indnidual
stance

The pro pective and relrospective ap
yproaches will be con idered fint with
the dico won of the crow ccuomal
tudy 1e erved for a later ection (IC)

In the typical prospectne atudy
(which 1s frequently referred to as a
loneitudinal tudy or studs of coliort4) §
a population 13 sclected for study with
out prior knowledge of the dicea e status
of the indiiduals making up the poputa
ton  Each indiadual 1s exapuned at
the outet of the tuds and classified as
di eased or frec of disea ¢ At the ame
tme data on other indiidual charac
ters ties which might po 1bly Le velated
to i} of dreae are ecured and
recorded  Tho e free of diceasc are re
garded as the population at nk and
are ob enved over ome time period
At the end of the period the population
at 11 K can he clas ified mto two group=
thor who have developed mamife t
dicae and tho ¢ who yeman free of
dieease It as al o po able to cla sify
the population at 11 L nto groupings on
other factors {eg Dhmd Jesels [ody
fatnes  dirtary patterns) which char
actenized ench mdividual at the time of
entry nto the tudy I differences
wendenct of diseass are found 1n the
vanous groupin.s on some (fa.sification

4§ There 1s not full agreement on appropnate
termmology for descriting vanous tvpe  of
studie  In this rejort  pro pectne and

lon tnd nal  are usel synonvmou Iy for
tudies 1 which froups are followed from th

ume of defition fornard 10 ume  The term
cohorts tndy has been propo ed 1o deer be
the prospectsve study mn whch specific il

viduals are followel 1n contrast to an alterns
the type af lon tudinal stidy in which sue
ces 1 samples of an onomally defined group
are studed rath r than adentical sndividual

{Th s latter type of demgn has teen discus el
m reference 3 and 12 not further d <u sed in
this repert.) Sirce the term “cohort™ in 1 le
table analyss umplies a group of per<oms
Bom in the ame sear whow mubleq nt
mortal ty expenience 13 desembed the term
eohorts study™ would appear to be applicable
to the type of lorg tud n I studv whers 1ndi
viduals of varying ages at entry to the studv
are followe 1 1n ume

YOL. 50 NO 10 AJPH



the a ocation uggets the pre ence of
an ehological factor *

In the typical retro pective study one
group of indiidual 15 brought mto the
tudy becau-e they hate evhibited mam
fest 1gns of dien e A econd group of
wndiadual are elected for tudy who
are free of dieae Often the latter
group are matched with the former
with respect 1o ace ex or other factors
Data are then ecured on other mndi:
dual characten1 tics of the persons in
the two graups m re pect to lfe ex
perience  prior  to development of
di ease or 1n the case of thowe free of
dieae prior to entry to the study
As m the cawe of the procpectne tuds
the characten tics of the two groups are
examined for differences which will
uggest etiological factors ¢

There are many pos ible sanations
within thewe two types of tudie but
the important difference between the
two 15 that n the prospectne study
data on the di ea~ed are recorded before
the entenon event (or diagnos: ) and in
the retro pectnne tudy after the cn
terion event fthough with re pect to a
time pertod before the event) In prac
tice nearly every Ppro pectne tudy
make u e of some retro pecive data
eg a hfeume hitory of smoking ob

tained at entry to the tudy but the
1mportant difference 1s that 1t 1 ecured
before the occurence of the criterion

event

The retro pective approach contmins
certamn problems of samphng de 1gn
which may be very diffieult though not
necesanly 1mpo 1Me to overcome At
any ,iven pomnt n time it may be ex
tremely difficult to ecure a repre<enta
tne coronary population The ur
swor  who are the only ones available
for tudy may be quite different for

Deceripton of thre pr pectie tud 10
the  dio awcular field will be fund i
eference 4
See eferenc 5 for descnipt on of a retro-
pe tne tdy fthsgen altype
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example from thowe who died in their
firt attack If wsual medical sources
are ued for the election of the cor
onary population  ome mportant
groups of the population may be omit
ted It 1 alo difficult to pecify the
method of sampling for the election of
the appropniate compan on group §

Another problem 1n the retro pectine
tudy 1 that the occurrence of the crr
terion event may cau e the affected 1n
disidual (or his phy 1c7an or a famly
informant) to revie the informahon
that would have been pre ented 1n ad
rance of the cnterion event It 1s for
this rea on that the burden of proof
Lies on the e tigator 1n the retro pec
tine tudy to demon trate (perhap by
ancillary  tudies) that the occurrence
of the criterion event does not affect
reporting of prior events

The kind of data available for retro
spective studies are frequently not de
terrmned by the 1mewigator nor
recorded with hs purpo es i mind nor
a eaily subject to validation proced
ures as are data recorded m a pro pec
tve tndy  Thus the study dependent
on pa t ho pital record may encounter
frequent gaps and Iilts m recording
method

The pro pectne tudy  encounters
other and different amphng problems
One of the chief of thewe 1 the prob
lem of nonrespon e either in terms of
refusal to partietpate m the mnal ex
ammation or refu al to partieipate m
the follow up examinition he ex
pen e of the pro pectine study almost
mvanably humts the repre entatiyeness
of the group which can be studied

There are certain n ks of las m the
pro pectne tudy m that the process of
ob ervation may itself nfluence the rate
of development of di ea e in the popula
tion  There 15 alo the po 1bility that
early findings m the tudy will cau-e
liases 1n ul equent ob-enation

tFo e tnded dwus on Famplogp b
tm ceerefre e68d



S deremd fo a ¢ these 1 ks

are nevsded
h co t of muntanmuy, a pro-pecine
sturdy sn operation for a punod of time
fary, cnous to provide u efid data and
the problem of mantuning contoty
of puronncl are widoultedly  Oere
hambeaps 1o it weces ful prosecution
finth the pro pocine and the retro
spectvetudy are of crvational tudies
and mesther ¢ demon trate can aten
n the same o1 ¢ s an expenmental
tudy  Fhe prosprame study & theo
retically  upinior to the retro peetne
study o amjle deagn and i protec
pon agamnt the nh of biae M oa
po tenors ot «nation and wcosdin, of
data snd for thewe reasons 3t has becn
prefesred 1y tatt tean On the other
hand  hilkd mehigators have de
velope ! methods for pratecting again t
many of the danger of the retro pectne
study * If thee ok can he mim
muzed by appropriate  afeguard  the
yetro pectne ~tudy will Pe attractae be
caw ¢ of «zable asings wn both the
length of tme required to produme 1g
nficant kinding and in co t
Pro pectine  tudie can . ome n
atance achiene ame of the (ronoms
wually atnbuted  fo retre peaine
stuches 1y defaving proce ang of data
unti 1t pertinence has feen e tad b hed
For axampl m & prospuctise tudy of
total <erum chole terol and coronary
heart di ese cra for the entire tudy
population could he tored and choles
terol level teted onls for ubpect 1w
whom the di eawe occurs pfu a rida
tnvely small ample of the va t maganty
of uljects i vham # doe not accur
In balance at an eardy tage of
knon ledge the retro peene tudy 1> 2
relatnvely quick and mespen e Futm
<ecure method for gaming sn s ht smto
the etiology of divae If the findinge
of «uch a tudy are challenged on the
Pelerence 5 pro des svamples { ov al

wethou  for te i ahd ty of retro yectwe
data

cround  outhned abose the challenge
can onfy Do an wered Iy conducting a
pra pectne twde Bur asin the cae
of the mokng and lung cancer con
trov ¢y st s chear that even the pro

pectne tuedy 15 not ymmune to challenge
hen offered as proof for taw al re
ltation

C Cross Sectional Studies

In the ¢ro  clional tuds 1 con
trat to the tmt pan  tudies  the
analy 1 15 ba ed on compars on of o
tratien en proups of mdudual at 5
g posnt s Bime Ibr o eful to con
wier o tvpe of crow ectional tudies

in the firt tape a group of peran
s ith hnown ds ecaw are madatl for
tudy and 1 group of persony free of
she dieca & are elected for comparson
Lach ndividual i thus charactenized as
10 pre~ence or absence of di ea e and m
additnon by contemporany obscrations
on other factor Pelteved to be refervant
to the dises e process  The miterpreta
ton of the results mu t nece anly bhe
ba ed on the a- umplion that the differ
ences ab enved between the two groups
are aumiag to tho ¢ which would have
been found of ¢ had ben pos ble to
ob ene the groups tefore the cntenon
fient

Thi tpe of tudy dffers from the
retro pective tudy previeu by de cribed
only i the faet that data are ecared
by contentperary ol eriation and not
by recall While the cro < ection tndy
w thu protected sgmnst the possblc
effects of the ceiterion event on rocall
thy protection 33 coured at the expen-e
of omutting data on the pertad prior
to the criterion event  The cros
cctiomal study 1 <ubjeet to the pos
tilty of bias of the dies e group ha
Lecan e of the occurzence of tha di ea ¢
shifted 1t po ston wath Fespeet 10 pre
i ease charactensies  Iefts n char
actery tes may be phy rwlogical equelae
of the attack 1 el or a result of <ub
equent treatment  The  cestamn hipsd
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level  or blood pres ure or weight for
example mught differ from tho e which
extted before overt dieae occurred
The cro v cctional study 15 subject to
the ame problem of sampling as the
retrospective tudy in that tho e in the
disea € group repre ent only the sur
wnors of some larger group which had
expenenced di ease The relatively large
group of coronary ca ¢ which die sud
denly m the frst attack for example
are rarely mcluded m hosptal series
If 1t <hould be hown that the sudden
deuth group differed 1gmficantly from
other coronary ca es then a tudy based
on unusors only would yield 2 bua ed
finding Alo as with the retrospective
tudy 1t 15 difficult 10 speerfy what non
coronary group 15 appropriate for com
panison hecause of unrertainty concern
ing the ongnal disea e free population
from which the coronary griup arese

In a <econd type of cros sechional
tudy group are charactenzed as to
d1 case prevalence (or mcidence) rates
and imultineously characterized in
terms of group averages with re pect to
other factors eg proportion of caloric
wtahe 10 the form of fats of variaus
tyvpes  If differences 1n prevalence rates
are found to be a oaated with group
Aifferences 1n other factors 1t may be
inferred that the factors have etiological
«ignificance  Groups may be cho en on
many different grounds For example
when 1t 1» found tnat groups sefected
for tudy on the la1 of age and <ex
how different prevalence rates of
di ease the inference 135 made that
the e factors are significant in 2 e tng
nk of dieae It s clexr trom th
tnvial example that analy s at ths
level wall not throw much light on differ
enfials m nk within age ex grours
unles. ndradual ean Pe further ub
cla sified both with re pect to dieae
tatu and other characten ties  More
frequently thi approach 1 ued m
companng dica e prevalence i groups
differmg 1 occupation of 1 gengraphic
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location  {with accompanying racial
cultuzal or other difference ) It 1s
clearly profitable to eek groups differ
g widely in di tae prevalence and to
explore other factors charactenzing
the e groups with the hope that factors
which differentiate the group may pro
vide leads for further myestigation Fre
quently a direct interpretation wilt be
difficult becau e of the confoundin,, of
many factors *

D Problems of Sampling Selection of
Comparison Groups

In previous ection a number of
problems of ampling have ben touched
upon It has been powted out that no
ropulation 1 gencral or whole 1n
the sen e of not having 1ts own pecnhar
charactenstics reflecting factors which
may be of importance to the study of
di ease such as 1ts prior mortalty ex
penen e ethnic ongin  age and sex
composttion and a wide sarety of en
vironmental arcum tances  Thu  the
most defensible  amphing  method
wmsure only that the ample statisties
will provide e imate of the parameters
of the population ampled within pecth
able probakbity limt 1t eems prob
able that studies of cardiova cular
dicae of the depth required by the
present state of knowledge will continue
to be himited as to cope i both ume
and area coverage }ecau e of cot and
himited asailat bty of tramed per onnel
Under the e circum tance the rejeh
tion of tudies under comparable con
ditton  with y ell desigzned ample arnd
i different places will provide run
forcement of 1mular finding even
though there may be no tati tical
method for making a probalility state
ment af out the combined results

In a number of international cro s

Th  ayproach com tm s termed geo
graphs al pathol vy or bum n ec logy has

n dacysedin<om det 11 publeat n
which be ame & alable ulseque tioth con
fe ce seerel ren €8



cettonal tucics now heing earssed out
the growp  deeted for tudy have been
cho en by a methed whech has l'rrn re
ferued 1o 1 chunk  ampling The
chunk mry be a arcum enbed occupa
onl group lsuch as firemen #n 4
or the veudonts of a
emall vallae Wolun the chunk an
atterapt 1> made 13 ecure 100 per went
coverage n order to woid the Taas of
wndsssdual slecion Lowmparnsons are
then made Letween ambar group
different countne n ordur to draw
ferences about po ible cau al factors
when differences sn disca e presalence
are found Ths« appreach ha mam
advantage  and persuts the carrying
out of tudis in areas where marc %
ten e wamphin, would nat le fen sble
It mut be rco.nweed howerver that
there are dectne factors i affbation
of mdinadual  with occupstional group
snd that the ¢ mayv sary from ares to
aren The uthity of the chunh  am
phng approach will Le merea ed as mote
comparatne nformaton 1 mde avaid
able  net only concerming varrations
between chunks m differemt countries
but slo betwern indiadual chunks
withsn @ country and the remasndes of
she population of that country  Reenlts
from tucdies of t type mut be i
terpreted m terms of pre ent frmtations
on knowled.e of the representatment
of the group

In the &1 cu son of the typacal retro
spectne and w0 ectional  mdies 1t
was powted out that there are enous
problem  of amjhing i the election
of the appropriate free of di ea ¢ group
for compansen with the di ea ¢ group
Thewe preblem  are aof ufficient sm
portance to warrant further elaboration
here  In the traditional design of the
expertmental tudy patients are g signed
to treatment and control groups ab
vandom bhefore the experment and 1t
1 tht random & 1gement which makes

goven tacahty }

Fara di n 1on of this approa b snd gen
exad protlems s ur ey see reference 9

%

pre enth mvasdsble tabs tical theory ag
proprste for analy s In the long
tudinsl tudy the  greatment  sre ne
2 igned ot sandom mnce other nd;
sudual nonrandom clement come ot
tlay an the placement of indnadual
mio  treatment  grosps on a fado
uch a3 for example lodv fatnes
However n the lonzundinal wds b
topulation out of which the di en o
proup onmmnated v peafied ot th
on et of the tudy and can be cla fice
ona gl charscten o ucha degres
of Fody fames. from the begmmmg o
th oleration  Usder thew cinum
tances st 1 appropriate to test the a

ocaton tetween body fatness and n }
of dieac 1y testin. s hether the new
taes of i ea e are di trhuted among
the vanious lody fatne  prouping n a
manour compatible with the ax nmy tion
that Wi s onby random anaton
from & wmform ascrage nh an all
group——whsch upport the deci ion of
no & ocation Mterratnely af the
distrbution of pew «a e among the
vanou  lody groumn.s 1 wch that
it would have been very unhhely to
ovtur if thine were poly random vana
tion from v untform average rh then
the decsyon of  «ramficant a ~ociation

1 upported {1t has alresdy been e
marhed that 2 ocuaton dot net neces
anh  uppont the mfenme of capal
<onnechon }

In the type of <tudy where a compars

an group of free of di ea e pey ons are
dlected for contra t with the dieac
zroup there 13 neither the element of
randonuzabion an a signment of  treat
went  found i the deal expenment
wor 3 there the certam hnowledge that
the per ans free of ds ez e a¥ conclu ron
of follow up ave the remamder of the
ongmat population from which the new
disea e cases came—the wituation whick
mahes permisble the type of <tat tacal
tet de erthed shove i the typical
longtudinal study

There are 1 fact no logically de
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fen 1ble rules which can be pecified for
the election of a compan on group in
the type of retro pectne or cro s ec
tional tudy where independent election
of dieaed and freeof dieae groups
1 necessary What can be pecified 1s
that the two groups should be as much
alihe as possible with respect to factors
which are known in advance to differ
entiate the two groups *  The difficulty
15 to m ure that the election process
does not pernmt the ntroduction of
other factors which would differentiate
the two groups and yet be unrelated to
the dieae proces it elf Thu when
tudie of this type are undertaken a
large part of the protection again.t m
leading iterprelations mu ¢ rest on that
part of the kil of the expenenced in
sestigator—medical  or  stan tical—
which 1 art rather than cience

E The Problem of Nonresponse
General population studies 1n which
chmical methods have been ued for
dhagno 1, of disea ¢ have rarely ccured
n
from more than three fourths of the
de 1emated ample  Presently avatlable
techme  mcluding ue of motile ex
aminmg units conveniently located ap
parently are not adequate to rar e the
re pon e rate above this level  Incom
plete re pon e 1ntroduces the trong
po thility of bias 1n result  but the
nature of thi bias has not been ade
quately studied becau ¢ smtable means
for doing so have not been found There
1+ urgent need for further methodolog
cal tudy i this area It : alom
portant that data on respon e rate be
putl bed 1n detarl with the report of
each study

Sm mettol for tatst al hondl g
d ta wh e matched control " are uei in
tdt  of th type ae descnibed m r fer
10

+P el mnary reort  from the N tonal
Halth Su ey ha e nd cated that it may b
rosatle 1o ecure e ponce rat s in
om ae Cntinuel methodo! al yen
gabn s b g nde taken
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The completeness of exammations m
terms of procedures to which the sub
ject 15 a hed to ubmit and the time
required to carry them out appears to
dicourage partictpation  The destra
bility of completeness of mformation
must therefore be balanced 1n any
tudy agan t the de irabihty of a }unh
rate of respon e

In longitudinal tudies where the
major compart ons are amMONg groups
of persons who actually participate
initeal nonre pon e 18 Jess errou than
n cro s ectional tudie provided that
wirtually  complete follow up of the
mally respondent group can be e
cured A high drop out rate ub-equent
1o imbal vespon e could howeser be
related to health tatu and thus intro
duce ertot bia  Fortunately it has
been demon trated 1 everal longm
tudinal studies that while 1t was 1m
po 1ble to <ecure complete re ponse
from the ongnal sample it ha been
much lews difficult to <ecure reexamina
tion on the onginal re pondent

Four types of mformation are w eful
m evaluating the effect of nonre.pon e
1n both longitudinal and cro  sectional
tudies

1 I formaton about th  d idual h alth
status a reported b hm1n hom snierview by
& lay intervsener—obta ed prior to the wmv
tation t pat pate n med cal etammation
pracedure

® Mort 11y data and data { m ho pitals
ni pby icign  on no pa b pants frr com
panison with umlar data for paruicipant

3Wth the prt pt g goup an
tatus amon, resp ndent

da oda toth am unt and type
of effort requ ed fo e epat paton

4 Special sample studies of nonrecpond nt.
p ty o gcom m mal cmal of
rato n the h me.

analy 15 of h akth
el e

1l Measurement Problems
A Definition of the Disease Being
Studved

Our concept of disea e changes when
method  availatle for  diaeno ing



divase change  The decson to mahe
an epde msologecad wdy ordnanly 1m
phes that there are avadable  ufficiently
prect method  of diagnows fo permit
the dentification of eaw of ditne
under tudy  In thi respect the tody
of Iypeterse amd sthera clerote
cardiosa cular diser o 33 Fewd with
semor grotlems for Tk of obgectre
entessy for entifiennon  The evalua
non of Nood pre- ure fevel o diflicnlt
enough Jut even pranting a rehafle
pres pre esaluation there appears to be
Liatle unammuty s to the other mea ur
able characten: ies winch  hould 1e
ases ed in order to cla ify 3 person
aints  the  groupmngs Fov ot asne
disea & or not Jyponten ne deca e
Sumisrly  with  sepect to coronany
anery dh ease wiie the esslustion of
the frank corenary atiach can un
doubtedly be made wih relatne pre
c2aon there appear to be no adequate
method  for etimatin,, the euent of
advantement of the underbun, ather
o clerotic  process  In  longutudinal
tudien & well as in chmcal expersence
a wigmficant proportzen of uljct
found to expemence frank covonary
exent have icen cla ified 2 appar
ently free of diease at vamnation
not long hefore the event  Crow
ecuonal studies mi & uch ca es enturely
The exi tence of the probilim has led
ta what mght te cglled the Sub bty
tion Game tn which  }ood pressare
Jevel w ul ututed for hyperten e
diese or  erum cholesterol Jovel for
coronary arters diese It wonld
appear that the ¢ ob tstute can at best
be only crude indeses of the di 63 es
which ot 5 deared o fudy ond therr
unerstical we mav ob cure wmportant
refation hups *
It eems clear that hetter method of
It s not mtended $o mply st the
desenptese epsdem gy of bloos pres vre e
cholesterol le ¢l w l Le unprofitable At the
present stage of kaowled.e such tudies may

muke valuable contrhutans t the under
standing of d sease
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din_nowis adaptable 10 the need of
Iirge <cale tudies need to he deseloped
In any event the mcthads employed
current  tudie hould  be  explieatly
d sented and knowledge of ther bim
taton  should be taken into arcount n
mterpreting result

8 Vahidity of Measuremenfs

A mes uremunt procedir 1 sabd of
# mra nrec what st purport o mea ure
a procudure s relight of 0t sves the
ame re-ully wien uw ! repeatedhy w
the amy tmation fr1e when w1 re
produclle s 4 mea unement procedure
may te walid cuen though @ rehalnhiny
1 low  a tughly reliabite 1or repriducs
ble) procedure may te of low vahdsts

The sabdity of a2  wea prement
whether of the exs tenee of diea ¢ or
of ome characten tic of an wndinsdual
tphy rologseal  Iochenicsl  ensaron
mentsl and so forth) 1 relatie valhyy
w ften pudgel guabtatnely  but
<hould be quinbfied whencter po sble
For example a given ponderal sndex
12 ed on ~ome £ letwern swerght and
hewght may be con dered a pood mden
af fatne  tut can be cheched aemn t
the more nearly evact wua ure of under
water 1 e hmg  Two- tave  amphng
1 wefnl i chedung the abdity of 2
comvement  refaticely mevact test ap
phed to an enttre tudy group by ub
equently apphung a finer hut e s won
sement mea ure to & subsample

C Rehabilify  {Reproducihility)  of

Measurements

There are two factor + huch affect
reproducibibity of liolagical mes ures
mentw—tanabnlity m the mea urement
process steelf and mdoidual bioloeal
varalnhity  The former can aften be
controtled to some extent provided that
the imvetigator 1s farewamed of its
exttence by vwoutine reproducihibsty
studies  Anr wnesugator can rarely
ontrol wduntdual huolagical sanabilsty
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he can only recken with 1t i Ins
analy 1> but again only f he has ade
quately evaluated 1t

Every tudy hould make some pro
vion for tests of reproducibihity of at
lea t selected types of mea urements on
amples of subject throughout the
cour ¢ of the tudy The escential factor
1n such test 1s the independent apphea
tion by iwo or more person of the
ame procedure to the same object of
study whether the object of tudy be
a pecimen of erum an x ray film or a
ubjects de cription of hus <ymptoms

CARDIOVASCULAR DISEASES

qurement for comparability » agree
ment among ve tigators to include
each study a peafied mnimum <et of
mea urements to be carrted out under
tandard peafications A econd re-
qurement 15 that publi hed reports of
studies pre ent the e muumum data 1n
ome standard format  (Alternatively
1t could be agreed that standard tabular
matenial be deposited with the Amer
can Documentation In titute with the
depo 1t noted 1n the published report )
The commuttee believes that the progress
made by the other committees of the

With advance planning 100

fe toward on stand

of such tests 15 fea 1ble lhouah it
recogmized that tests of parl)cu]zr kinds
of measurements are time con uming
cotly and not without technrcal prob
lems 1n e‘(eru!mn An attitude of un
m
cutomanly ued may be a major
obstacle It would be desirable to e~tab
Ii h agreed upon tolerance levels of
measurement error for tho e

ard patterns 1 several areas of e i
gation 15 evidence that these aims are
achievable and that they can be
achiesed wrthout putting any undue
burden on the indnidual study or re
tricting the freedom of the sndnidual
mse tigator  The committee recom
mends that the sponsoring orgamzations
con 1der setting up a continung group
1o mahe 1n these areas

common to epidemiological studies 1n
the cardiovaseular field

Indimadual biological vanability 1s
much more difficult to evaluate than
smple laboratory reproducibility  yet
it may he much more \mportant in intra
indisdual compari ons 1n longitudinal
studies  There 15 need for more com
plete documentation of individual van
abality for many widely u ed mea ures
and 1n some 1n tances this will require
the etting up of pecial tudies The
committee notes that other commttees
of the conference have conaidered this
ek lamow ke wph

D Mintmum Base Line Measures and
Standard Methods of Presentation

The rommttee believes that the ep
demiologreal  tudy of cardiova cular
dica e will Fe more productnve 1f step
are taken to ecure a greater degree of
comparabihty I etween the studies which
are Feing carned out 1y myestigators 1n
diferent population group~  Onc re
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and to suhject the e recommendations to
pertodhc review and tevi 10n as required
by changing deselopment 1n the field
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COMMITTEE ON CRITERIA FOR DIAGNOSIS OF DISEASE

AND CLINICAL EVALUATION

Joseph T Dnle MU Charmar

SUBCOMMITTEES ON CLINICAL EVALUATION BLOOD PRESSURE
MEASUREMENT AND ECG INTERPRETATION

s report ummanzes the debbera
Thum of three subcommtices which
comstderced the defimtion wnd the chimt
cal ovalnaton of 3 chome beart diea e
and of hyperten ne dreae the u e of

i | terml.

slectros h m ey 4
dies and the mea urement of artenal
blood pres ure  An attempt 1s mack to
offer real tie yios mmendations concern
g chagro e methods  The numerous
facunae n our hnowledge of degencra
tive heant ¢ La e are ur ent andicabions
for further tevearch  The commultee
feels that epidemiologic uneys offer an
unusuaihy good opportumity for research
in mans level and strongly recommend
that uch opportumties Le exploited

Epdemnologee stodies are eoncerned
with the weidence aud prevalence of
diseases . population groups rather
than m mdnaduas  The occurrence of
dicea & 1s then correlated with ather
characten tices of the popuiation What
15 needed 15 a rehable mdex of disease
which wall wdentsfy the ame proportion
of caes of diense 1 vanons yopula
tions rather than a method of locating
every cngle ca e of disese  An objec
v+ method such as electrocardiography
winch 1s relatnnely free from fal ym,
{actors can give a better index of
dr 22 e rates than the subjertne mam
fe tatons of the sngial syndrome
winch may sdentify targer numbers of
caces but are affected by andnidual
diferences unrelated to the diea e
being -tudied
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tschemic Heart Disease

Defimtion—Con 1stent with the rec
ommendation of the Wond Health Or
gamzanen “wdy Gronp on  Athero
scterosis and 1 chemise Heart D ea o the
tirm 2 chenne heart diea e will be
wed  The defirition 15 as follows

1 hemuc heart disease 13 defref 2 tf
corda deability scute ani cte me an ng
from reduction or arrest of blood supph to
th my cardiom an 2 oocalion witf D eaw
procexes 1n the cotonary art nal \ tem
Tle two mam patholom al processes imohet
are ta) atherosclera sof anitl) thromto s
© thee evels The ame proces e may be
te rounble for atherowclerotic and 2 chemne
cerebiral and y er pheral va cular d ea ¢ 1

The cla sfication  xscommended by
the WHO Fxpert Comnuttee on Cardio
vacatar Diea es and Hyperten son 15
endoreed with 2 number of modifica
tion which are contained 1n the follow
g estract  The punopal mamfedts
tions and ehmeal syndromes of 1 chemic
hert i ca e are as follows

1 Myocardidd Infarction

{a} Definte Myocardial Infarction

~A diea e due o obstruction of the
coronary Qrculation anl cancne ne
croas of a macroscopic cireum cnbed
area of myecardium Such w arex will
if death does not en ue undergo fibry
The well known sigms and symptoms of
acute myocardial wnfarcion will rarely
be encountered in feld tudie  The
diaenosis of previous acute myorardial
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infarction 15 baed on these two

features

(1) Hitory—A lear hustory g en by the
patieat of the sudden les often of the
£ adual onset of severe chest pawn or discom
fort usually at rest and located a i an_inal
syndrome (%a below) frequently associated
with va omoter collapse and often reguirn,
prolanged bedrest If the patent was hos
pralized the information obta ed f om hos
putal records should be separately entered so
2 7ot to bias comparons with result f om
a eas where such informati o cannot be
ohta ned

(1) Eleetrocard ogram — Semial  electro-
cardiograms taken durme the acute phase of
myocardsal infarcion are usually concla e
eviden e of the lesion  The electrocardiacram
often reveals stizmata stron ly su_ estive of
or diagnostic of old myoca dial infarction An
example of some lentat e crteria for the
recogn ton of old myocard al infarction 1s

wen 1 Appendix A Techn: al a pe ts of
electrocard o raphy are dicu ed m a sub
sequent sect on of this xeport

(b) Possible Myocardial Infarction
—The history 1¢ not as clear cut as
defimte myocardial nfarction but 1n
clades pam or discomfort <mlar 1n
Jocapron but more mten e and/or of
longer duration than n anginal syn
drome (see 2 befow) The electrocardto
gram 1 not normal but 1s not typrcal of
defimte myocardial mfarction

2 Angmal Syndrome—It has been
argued against the ue of thrs syndrome
that 1t 15 entrrely subjectne and de
pends on the ob erved and the ob erver
It 15 felt however that the manmer 1n
whick the patient describes angnal pain
1s o charactenstic that 1t cannot he con
sidered only subjective and warrants
the diagnosts of anginal syndrome as a
ubcla ificatton  of 1schemic  heart
dieae Due care must be taken to
recognize the exclusion categories (see
2¢ helow}

(a) Defimte Anginal Syndrome—A
drcomfort or pamm  occurnng across
both sides of the anterior chest wall or
located centrally 1n the ternal region
Drought on by effort eg exercise emo-
tion exposure to cold and wind It
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may radiate to the left arm or both
arms the shoulders the neck or jaw
It 1s pontaneowly described as press
mg  tght  heavy constricting
or crushing or as numbing or
burning It 1s usually relieved wathin
a few minutes after cessation of effort
or of taking sublingual mtroglycerme
Cases of angmna at rest will rarely be
encountered 1n field studies

(b) Possible Anginal Syndrome-—

(1) D1 comfort or pamn as 1n d fimite an,_nal
syndrome hut bemon ng 1w any of the aite
of radiat on mentioned,

(1) Discomfort or pam as i defiute
anginal syndrome but commencie mn the
left or moht antenor chest or n th ep1
gastoum

(i) Discomfort or pan as i dehmte
anwmal syndrome whi h may subide d pite
continued effort

(c) Exclu 10n Categones—

(1) Discomfort or pam as described above
occurnng aft r s ation of effort as con
trasted with discomfo t occurnn  during eflort
eg In anxiety states

(n) Discomfert or pain @ described above
o cumng oaly n elaton to meals and
posture eg hiatus herna

() Drcomforto p n s desenb d abo e
but related only to pecial mo ements and
positions of the boly eg arthnns fbrosits

(1v) Stabbing or lencinating p n n the
region of the left re st eg 1n anxety tates

( ) Localized or general ch t nd/or arm
di omfort or ran d e to thoracic outlet or
bype abduct on syndrome

3 Sudden Death—At the present
tume there 1s nsufficient quantitane
evdence to Ju tify the use of udden
death as an mdex of the frequenry of
1 chemic heart dieae Except for
pecial tudies this term  hould be uced
m the ene of instantaneous death
Sudden death hould become a u eful
index 1if quantitatie e timates can be
obtamed 1n un elected population. of
the relattve numbers of deaths due to
1 chemic heart diease and to other
vawcular cata trophes  This problem
con 1dered 1n detail 1n the Report of
the Subcommuttee on Morphology



t Conge tine Heart Fadure—A com
plex syndrame mamfested by dy p
nea  chimear hed  exero e tolerance
pulonary congestion water and alt
retention hyponvolemia swnou hyper
ten ton planchme congestion and pert
pheral dependint edem s the aby ence
of other thielogic factors 1t ¢ ofuen a
umed 1hat conge e heart fulure se
due to diffu e myocardial  damapge
caused by coranary artery occluson
Ty a umption 1 enfeundad Clirone
nart fadure cannot thorefore e con

sdcred a reliable andox af ¢ chemie
heart di ease

The following comment were made
by the commuttec on dragna tic method

1 Hriors—la the al ence of amy
other nformation #t mut be 2 umed
that 3 hs tors of angmal  ypdrome or
pat myocardal wfaretion can be re
hably obtained onhy 1y a phy 1an
There 1 no mformation concerning the
nproduchility  or the rehabibity of
such In tortes taken by phywcians of
sarying levels of trmmng and expen
ence It mut al o be convedid that the
accuracy of a hy tory of 3 chemic heart
diea e obtamed by a peerally tramed
fay nferviewer has never feen evaln
ated  This posibility deserves inten ne
me tigaton for use m eprdemiologicat

tudies There 15 ufficient espenience
with elf admin tered guestionnaire to
condemn their u e m field tudies

2 Phy weal Feamnation—There are
no readds  dicermible  almormalities
charactenstte of 1 cherme heart d ea ¢
It ¢ howerer po ible to detect eu
dence of athero clerone obhiteration of
other va enlar termtorses  uch as
the bran retimal e el and the lower
extremitie~  This mformation may be
epidemiologically Jut a amportant as
evidence of t chemig heart di ease

3 Electrocardiogram—Jt 1 a trusm
thay the clectrocardhogram daes not
wdentify  atherosclerosis tut only s

myoeardial 1 chemic comphoanen A
majority of mdisduals with the anginal

2

syndrome exhiint normal resing dec
trocardiograms € An unkpewn number
of mdndual retonir from acute myo
cardial mfarcnon with no  resdual
clectrocardiograpine  abnormalities  or
with antrave ninuadar conduction d fects
not umlly o enhed to myocardial m
farction *

There 1« incret g ndianon that
an ahnormal clectrocardiographic 1o
spotice to tres 1 sahualle evidence of
1 chiemse heart di case I time and
tudget permat and of adequate midieal
apcrraon 1 asadable 1t 1 ueze ted
that an elertrorardographie stre et
}e anrorporatedd 1 <ome eprde rualogreal
tndies It mu t he recogmacd that uch
et carry a4 mall but defimte 1k
The chagno tic cntersa of an abmormal
electrocardiographic sespon ¢ 10 exeres e
propo ed by Robb and Mattin ly are
endored®

Hypertensive Disease

The following appears to be a sah
frutony defimtion of the hyperten ne
process

The term baperten ¢ dines €1 synomymous
 th peent ot hyperten won and hould prop-
erly be reatricted 10 de 1 nate the & yet
unidentified physiolopral d turbanee (or dis
wrhances) characters tic of this d seyse and
wh ch fead uitimately to elesation of disstol ¢
and &y tohic  blood pressures  anatomical
changes n the awoaler teee and funct onsl
imparment of the s olied cue  Hyper
tets wan 18 the earhe t clmeally re opnizatle
d turhance end results from com inction of
the penphersl arten les, tud con trct on
lead 5z to an neresce in tle total eflectine
peripl eral vesi.tance snd hence 1o elevabon
of datohe and y tohe bload pre ares
Thpertens: e does © 13 ¢ nadered to 1o a
climcal entity on which an unknown pressot
amechant ™ nitiases artersolar v2  on tncuon
ele sted blood pre nre and \ascular sequelae
Hypenten ton a  uch hhe arteriolar chonges
18 con eised to be a equels sppetnn,, duning
the progre se d selapment of the thea e

Blood Pres ure Critena—1It 1 advo
cated that cumulotne frequeney di tn
butions and cunves Le w ed to report the

YOL S0 NGO 10 AJPH



level of artenal blood pressure found
m any defined population these pro
vide the best way of companng popula
tions It 1s recogmzed that clinical
usage demand arbitrary cntena of
normal and of abrormal artertal blood
pressure  The following cnteria are
therefore sugge ted as a supplement to
but not 2 a substitute for cumulative
frequency curves The propo ed numen
cal values can obviously be adjusted to
wtt the needs of any particular mvestt
gator

{a) Normoten 10n—Sy tohc  blood
pre ure below 110 mm Hg and diastolic
blood pres ure below 90 mm Hg 1e
both below

(t) Hyperten 1on—Systohe  blood
pre< ure 160 mm Hg or over or diastolic
blood pres ure 95 mm Hg or over 1e
aither one or both at or above the peci
fied level

() Sy tole Hypertension—Sy tahic blood
pe ure 160 mm H, or oer and duatolc
bl od pressure unier 90 mm Hg

{n) Diastolic Hypertension—Sy tolic blood
presure u de 140 mm and duastol ¢
1lood pressure 92 mm Hg or more

{c) Borderle Hypertension—This 15
the residual category 1e  the systohe
Hood pressure 15 below 160 mm Hg and
the dia tolic blood pre- ure 15 below 95
mm Hg but they are not simultaneously
below both 110 mm Hg sy tolic and 90
mm Hg dia tolc  Note that the diag
nosis of hypertension 1> based on

either or eriteria while normoten 10n

requires that both the y tolic and the
a tolic reading  be below the cutting
points

When multuple determinations are
made the asignment should be bz ed
on the firt determination or on the
men *

The following general tatements can
Le made concermng clinical evaluation
of parhapants 1 epidemological

tudies

1 Hypertensive Dieace  Uncomph
cated—A the term mmplic  con 1 tently
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elevated artemal blood pressure 1s the
only devation from normal No symp
toms characterize this phase  Complete
chinical evaluatron requires the exclu
sion of vaceral invohement and of
causes of secondary hypertension Since
secondary hyperten on 15 rare 1t would
seem unneces.ary 1n epidemuological
tudies to make special efforts to 1dentify
such casey
2 Hyperiensive Disease Complicated
—This term mphes visceral imvolve
ment which depending on the degree of
organ compensation may or may not
be characterrzed by symptoms The
vascular  terrtories most commonky
affected by the hypertensie process are
m the heart the brain and the kadneys
Marked elevations of the dia tolte blood
pre sure  accelerate and  aggravate
atherosclerosis ® The definition of hyper
tenstve heart disea~e 1> nevitably ar
cular since 1t 15 dependent on the
of what 1s dered to
be an abnormally elevated blood pres
ure associated with 1gus and ult
mately symptoms of an ereased left
ventneular work load In many n
tances the wisceral complcations of
hypertensne di ease may be due to
1scherma con equent to athero clerotre
thrombotic vascular occlu 1on  The fol
lowing chnical and laboratory pro
cedures are suogested for field u e

(a) Heart—Hi tory and physical sions o(
(paroxysmal) left ventneular failu

¢ evid nce of early left ventricular en
larg ment s notoriou ly unrels ble Elertro-
cardiographic e 1den ¢ of early left e tneular
enl rgement 13 hhewiwe unreliabl  Large QRS
oltaes 1n youth and early adult Ife cannot
be accepted as testmony of left ent cular
enlarg ment, There 13 poor correlation be-
tween th vray a d the electrocard ogram in
early left ventn ular enlargement

b) B n—H story of or neurolome 1 rest
dua of a pre ous cerelro scular s dent
1 tory of hypertensive  en ephatopathy
TRet opathy fundoscopy 15 € t ely fe bl
n the fi l1d and should at | at dsungush
normal o mMdly al rmal eyer
grosly atnormal employng 1k
Wagener clax ficaton19 U d r som eir u



etances 1t may be po ille to tale fundal
ph 1 graph 8 a0 of jectine recor t

tc1 Kitoe s~There are na eat: fact 7y fel
mettal far e nmating yenal funcuon 3
orth tatic protewmana be exclud 1 protenuna
» relatle 33 ner of renal functional impaie
ment  Mierwcop  exammation of the centry
fa ! unnary sehiment o fesialfe Cyhm
ifrina may be taken » € 1d nee of renal
mivtar dams ¢ Jyuna m the male s pruma
fa 1e ¢ 1d a ¢ of gemt urnary mfection

3 The Prehyperten v State—The
oxt tenee of thes phaw 1 theonhical
There 1 no cudence that a lahile
artersa} blood pres ure neces arth pre
e fater hypertumane i casc 1t Te t
for v cular hvperreactinty such 2 the
cold pre or test are of no partuviar
dagnosue valve and arc of uaknovn

ropno uc pmificante due to fack of
prolanged follow up data*

Notes on Technical Method's

! Measurement of the Artenal Blood
Pressure

In The Rex. o
tons for Human Blood 1re ure De
termnation by Sphy pmomanorn fer
ponsared ty the American Heart As
ooation are tronghy endor ed ¢ with
the exceptions noled below

It 1 felt that the followmng aem
ment ewmphast it + recommended
that a cuff 1211 cm o width be ued
the ruf should 1t o dv sgned that oo
ure and nflaion +all exert umform
tensson over the whole width of the enff
Where large numbers of mes urements
are to be made m a hort time con it
eraion hovld be gnen to the ne of 2
pre ure rewnair to wilate the cuff
The mercury manomeder s the standard
of cahbraion  The zero should le
clearly viible  the upper end of the
plas tube hould be freely ented
Anerord manometers are acceptable :f
cheched frequently (every few days)
sgain t a mercury column  The ten
dency of ob erers to round off mano
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metne nading  »s recogmzed It 13
sugpe ted  noncthelen  that the ob
erser read the cale to the nease t even
mmber O jecine antomatic methods
of mea uring and recordin,, the arterial
flood prev ure should be sl subin
current techmeal capababity and are
Inghly dewable to avaid the problem
of oberer hia Despite the official
recommendation that the artunal dia
tohie pres ure be taken 2 the pomt of
&i appearance of the Rorothos  <ound
this 35 nl tantial evsdonce that the
pomnt at whuh the Rorothov  ound
tecome muflled may correp il moare
acenrttds with the troe dia tohe pres
ure 418 11y thendore recommended
that hoth pemts e routmely recorded
For the pre ent the pant of & appear
ancc of Rorothow  ounds <honld e v ed
a the dia toli presure for tab tical
purpo e

The Ob erver—It 1+ dfevident that
sf the au cultatory method of plisgmo
manemetry bu ned the of ener mat
have adiquate heanng It u.gested
that in emdamolagical  tudies the ob
<crser hould pre et a normal complete
audiogram as a prehminary quahfica
tion  An acou heally aceeptable tetho
cope hould be u ed ft would be kuighly
de wrable for the examuners in all papu
lation tdies to practice together on the
ame ubject until a  at factery um
formty of blood pre- ure mea urement
bad Teen aclsered Nt would hheniwe
le i b desiralle for <miar anter
study comapart an 1o te made  To both
the e end 1t + hoped that andiovi ual
trapmg devices may oon e fal neated
The chmeally iradinsonsl v e of cutoff
powts to di crmnate between normil
and alnarmal level of blaod pre- ure
wnesitably creates ab erver Tia s et
dinced by anomabe n hfe i vrance
stah ties and the umhversal tendency of
numerreal values for the dua tohe hlood
pre ure in particular to clater at
certam points'” Tl prollem 1 o
acute that «mous conderation s bt
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be guen to the use of off et manometer
cales to gne a purious reading later
decoded by the statistictan  Provision
should be incorporated 1n all tudies to
code the ob erver o that the <ource of
po 1ble sy tematic deviations may be
1denttfied  Since however the level of
the arterzal blood pre sure may nor
mally fluctuate widely * ince almot
all proposed critera di tingw h between
dia tohe  normotension and  diastohe
hyperten 1on on differences of only a
few mm Hg ince as previously noted
the indirect measurement of dia tohe
blood pre ure 15 uncertain unrehable
and subjective and 1ince there 1s no
predictable as ociation between the level
of the arterial blood prewsure and the
pre ence of vascular damage the aban
donment of arbitrary and ngid cutoff
pomnts to di enminate between normal
and abnormal levels of artenial blood
pres ure 15 advocated It 1s felt that
proper tramning and sound motivation
are more mportant than the profes
stonal background of the individual who
measures arterral blood pressure
population sureys

The Observed—It 13 probable that the
casual blood pres ure 1s most often meas
ured with the ubject 1n the eated post
tion The arm must beatthe amelevel as

CARDIOYASCULAR DISEASES

ject Mot hypertensives under treat
ment seem to be ignorant of the exact
nature of therr medicatton It seems
nonethele~s dewirable to inquire of all
uhjects whether medication s beng
taken and to record whatever mforma
ton 15 ehated The extent to which
obe 1tv of the upper arm may nvahdate
the indirect measurement of the artenal
blood pres ure 15 not completely known
For thi reason 1t would be worth while
when feable to make a comparatne
measurement of blood pre sure m the
forearm *> ' No definitive statement 1s
pos 1ble on the optrmal number of blood
pressure mea urements to be taken
There 15 ome evidence that when taken
n rapid (30 econd) sequence there 1s
a ucces 1ve decline of the second and
third reading  and that the third read
ing 15 fauly representatne of tho e
made sub equently  When multiple
mea urement of the arterial blood pre~
sure how rea onable con istency the
use of average values for tati tical pur
poses 15 probably vahd

Il Electrocardiography

The Electrocardiogram—The electro
cardiogram 15 an objectne record of
bioelectrical phenomena Strictly peak

} should not be

the heart There may be ome advant

10 measuring the blood pressure when
the ubject 15 upine since the arm 15
then at heart level and ortho tatic hypo
tensive influences often exaggerated by
antipre ar and other drug are abol
wwhed The dia tohe pressure 15 less
affected by changes 1 posture  The
sy tolic pressure may however be con
siderably affected by change 1n posture
so that five minutes hould elap e before
1t 1s mea ured®  More comparatnve
mea urements of the arterial blood pres
ure 1 the supime 1tung and even
tanding positions are required The
minmmum  clincal data that hould le
recorded mnclude the sex age height
and weight and pul-e rate of the ub
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g anat
based on this record Pracucally the
diagno tic interpretation hould be made
only after collation of all chmcal data

The ECG plays a small and uncertamn
role m eprdemiologic tudies of cardio
vascular diease  For evxample 1n
atheroscleros: it will  confidently
1dentify only that small per cent of ca.es
of coronary artery athero clero 15 where
frank myocardial smfarchon has taken
place  Critenia for sdentifying normal
from abnormal QPS items are reason
ably reliable n many in tances wath
the notable exception of QRS cntena
for left semtrcular hvpertrophy ST
and T critena for normal and abnormal
are much lex rehably known The



committee ts of the optmion that while
large RCG unveps mas ueelully lend
them ehes to ddentifying the  normal
serus  abnormal [CG they do not
fend them efses rihably to sdestifsing
~peetfic < case Purthermon  while
critersa for the normal FCG are reason
ably rehable in the age range 1060
vears other age groups have not et
been adequately  tudied m the regard
hrect wnnng electrocardiogruphs are
<ustable for populanon wrvey  buot
bould be frequentls cheehed to in ure
the accuraey of paper peed and of caly
bratton  soltage  fylu cdeanhne
cuntering and eveursion acuum tube
talulity and o forth  Standard dec
trode Jelly or pate Dondd b wed as
the electrolytic contatt agent althongh
pla tic dectrode jells 1 acceptahle
Lead Selection-—Informal polls wnds
cate that elecirarardiographers con iy
the 12 kad tthree Pipolar and three

pretation 1f large populrtion tudies
arc ta be conducted these que tons mu t
Poan wered  Jn addiion means mu ¢
fo darted 10 cope with the enormou
sumbcrs of efectrocardiograms  taken
m o wdes Lnquestonally a
competent  electrocardio, rapher  could
rapsdly  and accurately  ont electro
cardwogram  wto normal  horderime
and al normal proups wp to the hmt

wpo od by fatee fto felt that in

ten nve amsestiabion hould e made of
the problum of devilopng  generally
acceptatle cntena of  cectrocardio

graphsc wtesprctation  smple enou b
but vet vfficuntly acenrare to be v ed
effcetinely by 2 phy saan or by a teck

awctan not  peeafls tramned m electro

carhography The uwee of imphfied
nprosed lewd ystem 3 parbeularly
germane to th problem  If as com

bhidy electronse computers come to te
ud more commonh m biologseal n
vesigation the development of mtalle
electrocard diagna bie enlena

wmpolar himb leads and ix or even
precordat 'V had 3 electr
the diagne tic tandard  Therey how

ever no esidence that the 12 lead elec
trocardiogram 1 e< ential to adequate
diagno 1 Do more information s con
tatned 1 ampolar than i bipolar hmb
lead  or vue vera  Comanttanal pre
cordsal Jead placement 1 arbutrary and
presents no antnnsic ment wave that of
pentral uage  Indeed the platement
of precordial leads at the three four
and fisc po thon s ubject to anatom:
cal vanaton and particilady to tech
nictan error  The potenttal gamn n
eae peed and money commend the
tudy of the svalue of hmited numbers
of dectroeardiographc Jrad 1

The  Electrorardsographer—Consen
tongl traming i electrocardioraphic
snterpretation requires an apprentice-
hup of a year while competence can be
maintamed only by contmumg expers
ence  Relatnely Iatle 15 known on
esther an nduadual or 2 group ba s of
the accuracy reproducibilty and re
habihty of electrocacdagraphic nter
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will be ¢ ental to intelligent progrim
ming of uchon trument  The Lahora
ory of Py wlogeal Hygiene of the
Umner tty of Minne ota swith thee
purposes gn view ha devted a et of
enttna for the electrocardiographic
diagmo v of myocardial mfarction {Ap
pendin A)
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APPENDIX A

Excerpt from
fa

r Epid 3! Stud es

Classif eatron of 1l e El

This excerpt 13 pre-ented as an ex
ample of the kind of crtena for old
myocardial infarcion which can be
constructed  based on  electrocardio
graphic surveys of large groups of per
ons  The evamples pertain to resting
electrocardiograms taken 1n the upine
po ion on adults under the age of
seventy Further information about the
complete clas ification can Ye obtamned
from the author
A QRS Caters Type I (Myocard al Infarc

tn)

{Qmutbhelmmo m etoledesgn ted
a such)

Prpated by Henry Blackbun Emct
Smonson 4 cel Keys, et al Lab t1y of
Thy 1 meal Hygene Um ersity of inn
sota  Th  omplete critera mnclule mot
electrocard opraph ¢ al normaltes { mpot
ance for epd mol g cal tod <
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1 Q/R ratie of 4 or more in any of
lead TII V2 V3 V4 Vs Ve or if
the tr2 1t n zone 1s to the I ft of Vs
in Jead

2 Q wae duration of 004 second or
lon erinanyoflead TIT V. Vi Vs
V VsV and if Risplu 3 mmor
more matL

3 Q war duration of 005 second or

1 ¢ nladIllo fR spln 3mm
or more a\F  {Some Q mu t be pres
ent n YF Y

-

QSpten (bentRwae) nayol
lead V throu h Ve when an R wa e

pesent in the adjacent precord al
Jend to the r ght

B QRS Cnte  Type Il
Imm rmoetaledeyonat §

@ mutb

a  ach

1 Q/R rato of T to Iy in any of leads
I II VaVe or [ nght sentrcular

hypertrophy 15 not p esent in lead V1



2 Q wave dirstion of 003 10 003 second
(o sty of lead T 11 Vi Vy and W R
wpli 3 mm or mose tn aV! ¥

Q wave duration 601 to 00 recond in
feads 1 or a3} {dome Q mat
fre ent i aVEy

2

SUBCOMMITTEE ON MORPHOLOGY

Da i M Sraen M D Charman

Introduction

nis report preents the comlined

effort of the commuttee and the con
clu 1ons represent complete agreement
among the members of the commttee
It as parncularly worthy of mention
that ba e agreement yas Yapudly
reached 1 all major a pucts of this re
port  Compan on with the conchions
yeached by the WHO Study Group en
Athere ddero 1s alo reveal major simu
tanties with this comnitttee  concln
sion The recogmzed difficulty
epdemiclogic  <tudie  on  coromary
athero clerp 15 1n Ine population groups
15 the nability to obtmn prea e
measurements of the degree of ather
o clero 15 that may be present 1n sny of
the individuals tudied  1n autepsy
studies this difficulty s to a great ex
tent ehiminated hut studies on autop )
populations  uffer from Jack of abibty
to properly generabize the findings to
the population as a whole  Neverthe
Je 1t 1s behesed 1 comparable pot
mortem methods are wed in different
ateas of the world 2 saluable contnbu
tion may be made to further the under
standing of the pathogepess of this
disease

Definthions

The deRmtion of the athero derotie
le 1ons to he mea ured was smmmlar to

28

-

Q amplitude of § mm ot grester m
Jeads HI or aVF when an K wae 15
11reent

0S5 paltern i Y1 V3 in the afwence of
left Yun e tranch Fisek an feft yen
trieular hypertraphy

w

that agreed upen by the WHO Swdy
Growp 10 1958 This defimtion 15 as
follows

Ath ro clero s 14 & anable comtination
of fan e~ of th mma of arterie  on t ting
of foral accummlations of Lpid  complet car
tohydrates bloe { and bloo] products fibrous
vaue an i calewm ll(’)\‘VlIL and a aciated
» 1h meds ol hange 7

The lesan 1o be con rdered within
thus cfa ification my be  ubdisided
ar ca afied ;m everal different way
The manner of <ubcla tfication 1 Je s
mmpontant than the prec enes and
clanty of the defimtions  Some will
dla<afy the vanous lesions mto fatty or
kped treaks fiheous plagues atheroma
and comphicated lestons  The complica
tions tnclude hemorrhage into the lesion
upenimpo ed thromby  ulceravon  and
caloficanon Qihers suggest that the
leons be divided mto hpd streak
fibrons plaques rompheated Jesions and
calcifications  defimtions of the e cla ¢s
of lewons are gen i Appendix 4
Ls ting of the & lesions in the above
order does not wecesanly wmply any
exact bwlogical sequential xelation hip
It 1 ato andertood that the term
fibrous plaque does not preclude the
presence of kpd compleves within ats
depths The ymportance of defimng and

Cla sification of Athero clevone Les ons
{Report of 8 Smdy Croup) WHO Tech Pep
Ser No 143 19a8
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ubclaseifying the e le 1ons resides in
the fact that »n any measurement or
grading sy tem the hpd treaks hould
at least be clearly delineated from the
others * In measuring the surface area
of imolvement 1n the aorta or coronary
artery 40 per cent involvement with
only hipid treaks may haie an entirely
different gmficance than a simlar de
gree of urface ivolvement with any
combination of the other cla e of
lestons

Vessels fo Be Studied

The coronary artenes and aorta
hould be exammed 1n every 1nstance
It 1> not fea shle to consecutively tudy
the cerebral vessels becaue in this
country at least po t mortem permi sion
{for such examination 13 often not ob
tamed There are al o greater techm
cal difficulties for mahing
of the degree of athero clerosis that
would interfere with a reasonable ability
to compare one tudy with another It
15 not ufficient to either examine the
coronary arteries or the aorta alone
The findings of the degree of athero
sclerosis 1n a  erie of aortas do not
necessanly parallel thowe m the coro
nary arterie  Sex race age and geo
graphic differences also affect compara
bility of the degree of athero clerouis 1n
the aorta with the amount of athero
clero 1s in the coronary arienes { ee
Table 1} Therefore as 2 mmimal ob
jeetrve m order to obtain a more mean
mgful overall picture at leat toth
vessels should Ye tudied Where routine
and con~ccutive brain examination can
te made and where uffirient attention
can le gnen to the proper examination
and grading of cerebral athero clero 1s
1t 15 of cour e highly de irable to do so

Stron= ] P M€ H C Je T jada

C and Mlman P L Th al I tory
of Ath o<l o c mpuwn of th  Early
rl leso n Nw Orlan Cu temala
Cota Ri Am J Path 3% 3114

(July Aug) 19
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Any such study on cerebral athero
clerosis however must take into ac
count the fact that cerebral i1~chema
may develop as 2 result of athero clero 15
mn carotid artery branches entirely ex
ternal to the kull while the ntracere
hral vessels may show comparatiely
Iittle change

The examination of other ves els 1n a
prece meal fashion such as mesentenc
arteries or renal artenne would not
contribute any significant information
to the overall picture At pre ent
legal religiou and embalming ol tacles
preclude the po wibility of routne ex
ammnation on all the major vessel of
the 1ody

Preservation and Records

The conditions under which exarmmna
tion and grading of the vessel are con
ducted will determine to a great extent
the ol jecunity accuracy and compara
bility of the findings Whether or not
the specimens should be exammned 1n 2
fre h or fixed state will depend upon the
particular circumstances under which
the tudy 15 beng conducted Which
ever the method 1t should be con
1 tently employed throughout the study
because there 1s evidence to indicate
that vamations m gradmg particularly
as tegard coronary artenial lumunal
saize eut between the fixed and un
fixed tate m the same peumen Pre
vison hould be made for preservation
and emipermanent torage of the ves
el A practical method unlized by one
member of this commuttee 1s excellent
for ths purposet Permanent torace
of the ve el 1 not alway feaible te
cau e of expen e per onnel and time
con uming effort mvolved In any event
the findings hould always be reduced

tHolm R L MGHMNC | Swon
I P and Geer J € Techm s for Stud ing
Athe <clerotic Lesons Lab Inet 7 174
tJan F b) 198



Table JouRlelatinr Degre of Atherosclera iy bn Acria and G canaev Arteries s
Comeenttre tntap fe< of Sudlen Death (MF Cases) from Natural or
Acerdental Deatlis

Total Caves

Age group 3050 yesrs
Femules 16 (100 ¢y
Males T (10075

Age group §170 years
Females 72 (1007
Males 160 (100G}

ASC G <C
32032 0) 28 137°%) 36 (2175}
(% 47 {34%) 87 (550}
6 136 28 (3P or 18 {781
3 (2a7%) 61 (373 63 (47%)

A2 Aoria fas & relatnrely greater degree of ath rosclevosis than coronary artenes

A={, Aorta hus an equiealent degree of st rosclero ss (o that of cororan ant n

<€ fonta has & relatcely lesser degree of stherosclerosis than the coronary artene

(5pan D A and Bradess v Unput b hed data from We tche ter Med s} Fxamur ¢ Coronary

indy b

ta ome form of chomatie dir rwm
which can b perminently hept  The
elal oratene » and detail of such a da
gram will vary with the necds and do
«izn of the partindar <tudy Example
of mple and morr detaled dir ram
are lited wm Appendnes b1 B2
and C)

Exammation of the Vessels

The exannation iterpretation grad
mg  md mea urement of the Jivons
i the ve el hould be performed by
competent patholoer t» well versed
the vanous leion of athero clero s
Preferably one examrner should ezeny
out the entire tady  When this can
not be done a team of examiners should
le tramed i adiance o that ther
measurements  cro scheeh  with  each
cther i otder for the findines 1o le
ren onally conatent and reprodvalle

Unbrased grading 1s difficult 1 the
al ence of @ coding sy tem  Sometime
the awahon demand thar @ peermen
e examined mediately at the site af
autopy Tu uch stuations it 3 ome
uwmes mpo ulle to conceal age ev
race and so forth  Bur when pos ible
the projeet honld e o deagned that
the geding wnd mamnation ean [+ de

termined n compliteh codud matenal

The method of grading lesions de
pend 1o come extent on the techuie
emploved in di ecting the ves o] The
standard method of examimng core
narn  arteries—ros sectional cuts or
longitudinal dis ertson- are acceptai fe
If the ero echomng method 15 used
thew howld he performed at intervals
no further than 3 mm apert It »
reconmzed that the WH report sug
pests 1 mm  difference as being
ufficeny bur st reqmres very hnle
extra effort to reduce thi aterval and
n the evpenence of some an interval
as wide as b mm can mis a 1g
ntficanthy large numler of thromb: or
oecly ne athero derotie plagues In
the longuudmal method the vewel 18
opened as lar as po sble ith emall
coronary di secuny <erssors  The quan
tty and quality of the urface area m

vohed 3 then recorded  The three
major coronary te e mut be ex
amned

The aorta should be examined by a
fen thwi e opemng and then pread
flat  The entre 2otta hould be de
senfed but for gradng purpe es the
surface area between the upper marcm
of the first antcreo tad astery onfice and
the Infurcation mte the acs hould be

YOL 8 NO 10 A2PH



conadered  Some have recommended
that the crcumference of the aorta
hould be measured at vanous levels
This information would not appear to
contribute to the olution of any of the
destred objectives and would only add
unnecessary detail to the examning
procedure

Grading

It matters little as to what termm
ology 15 used m the grading method
provided the terms are clearly defined
withmn an accurate and clear frame of
reference  If this procedure 1s followed

dless of the logy employed
the result of one study may then be
reasonably compared with those of
another The grading 1n the coronary
arteries may take nto consideration
egments of steno 1 mean or maximum
diminution 1n lumen size the extent of
surface involvement and the types of
lesions present 1f onme excludes flat
Lipid streak  there 15 considerable evt
dence wiich indieates that the mean
luminal diameter relates closely to the
extent of urface area imvoliement In
a study at the Albany Ho pital under
the au pices of the Albany Vledical
School and the New York State Depart
ment of Health it has been found that
the curves for mean wall thickne s and
mall lumen size parallel each other
very cloely Alo each measurement
tore a imilar relatonship to the inc1
dence of myocardial infarets i both
exes It 1 generally agreed that if
enher the degree of urface area of
mvohement of the oronary arteries or
the maximum area of lumen reduction
1sueda amethod of grading the end
results  hould be mlar  There hs
teen needl s cancern over the number
of mdnidual who may hwe 1 olated
ezmentdl occlusne plaques 1n the
coronary artery tree in the a! ence of
any agmficant degree of more wide
pread ath ro clerotic involyement This

OCTOBRER 19460

Vagian

CARDIOVASCULAR DISEASES

occuts usually 1n young mndiidual 1
uncommen and 1s often found in associa
tion with an anomalous coronary
arterial exrculation or underlying inflam
matory lesions of the ve el wall The e
occasional cases cannot matertally
fluence the findings m any large scale
autopsy studie  Grading may he m
terms of moderate or severe mn terms of
pluses or 1n percentage but these must
always refer back to clearly defined
lLimuts or categories

In the recording sy tem the di tnbu
tion and extent of the different types of
lesons  hould be indicated wherever
po 1tle As for the aorta the degree
of urface area volvement <hould
always be recarded with atiention given
to the distribution and relative propor
tion of the variou types of lesions

Thrombi and Intimal Hemorrhages

There 15 a problem at times of duffer

entrating organized thrombi in the
coronary arterie from athero clerotic
plaque  For recent thrombi this 3

relatiely smple For remote and or
ganved thrombr thrs 1 difficult and
many 1n tances not po ble Canahza
yon of the leson was considered as
po 1ble evidence 1n favor of an old
orgamzed thrombus as oppo ed to an
athero clerotic plaque but this 1s by no
means conclu ne However such errors
that would ane w the grading enl
cla sification of le 1oms relatnve to th
difficulty should not 1gmficantly mflu
ence the validity of the finding VMo t
evidence mdicates that the more ex
treme and older caronary athero clerotic
le 1ms are as.ociated more frequently
vith upenmpo ed thromb: ( ee Table
2

The gross recognition and recording
of mtimal or ntramural hemorrhage
2 a routme m any large <cale autop y
tudy can ene no meanminglul purpo e
nd may lead to erroneous conel 1on
Proper tudy of intimal hemorrhases re

n



Tahle 2—Trepaency a1 Varous ige Levels of Hecent Throad i Sudten Death in
White Males with Ad anced Coranary Athervselera 1s (377 utop srd Cn o3)

Age 10 Years
Under 39 4037 5657 6069
Namt er of cases with ad ance
coranary athero clerats
(totah) 46 116 156 8
Namber of cases with recent
supermposed shromty 50 25 27 0 o 2 (29%)

€Span U AL and Brade V. Lngoll hed data from We 1 Fesier Medi of F amnee Loronary

Stady )

quires meticulous attention to detail
with  enal  mecroscome  tctiomng
channg techny and o forth These
procedures can generally not be per
formed with the muumal methodology
avalable for dargescale twhe  Th
view 1oam no way meant to under
esimate the desrainhty and potential
sanificance of tudying the problem of
wtimal homorchages This mught ety
well be purlormed as 2 pecal imvestiga
tion within a hoted egment of an over
all irger tudy

Other Technies

Microscapic studies do not contribute
enough additional nformation to g
nificantly improve the exactne s of the
grading process to he required as a
routine procedure  Such technics that
determne elastietty v cossty of the
ve <ol wall s well as detaled chenmeal
contents of the le 100y do not appear to
enhance the accaracy of the grading
procedure

The value of an mdex system of grad
wg winch arlatranly prea sgns cestasn
satues to the quality of the lessons to
the extent of the wnoliement etc 1
opin to que tion  Such mdex systems
hase heen developed n comparing the
degree of athero clerosis in one popula
tion group of autop ies with that of
another It was the comen u of ths

32

group that uch an sadcs w3 tem which
ardatrarth ¢ wpn values to certam
aput of the le 10ns 1 Inologreally un
ound sad mas kad to ersore  The
tate of our prewent knowledge of
athero clero 13 does not as yet permit
uch quantitation

injection technics ymolung the i
trodurtion  of radio oj aque matenal
wto the coranarsy artertes or the utihza
tron of pla tic xa ¢ techmes are of con
wderable smportance for fudies de
igned to mse-bigate the development of
collateral arculation in the coronan
artenal trec These techmes however
are unnecessary and too detailed to be
performed  romtmely i the  twdies
undur conidesation  The whlzation of
ueh techme  order to gam informa
tion on the relation lup Petween physt
cal acnaty  eoronary  atherosclero
age amd collateral circolation 5 um
portant and  hould be encouraged

The Hesrt

In order to properly esaluate the sig
mificance of the atheroscleratic Ie won
w the aorta and coronary arterss i i
& ential that certam mimmal findmgs
5 the heart be determined  The condt
non of the vahes and pencardum
should Le routinely recorded o that
proper exaluation may be guen to the
factors that contnbute o any wcres e
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in the weight of the heart The heart
hould be weighed with at the mo t
only the acscending portion of the arch
of the aorta attached It 1s not neces
ary to determine or record mght and
left ventncular wall thickness ince
uch errors as the inclusion of epicardial
fat or papillary mu cle 1 the measure
ment and the posability of measunng
tangential cuts a well as vanations m
wall thiekne < at different levels would
render comparion of reults almot
meaningle s

The heart may be opened and ex
amined m the u valh accepted manner
whereby the cour e of the blood 15 fol
lowed and the eptum 1> plit up from
the apex to the hase  Pre enation
and proper examination of the coronary
attery prevents a cros sectronal shicing
technic of the mvocardium from bemng
utilized

The pre ence of all recent infarcts
should be recorded and hould include
a tatement a to their 1ze locabon and
age The cla<ically recogmzed text
book deseription of myocardial nfare
non furni he the enteria for recent
nfarct  Any gro ly vible scar
should be recorded In the ab ence of
any other obwvious cauce for such a
car and m the presence of advanced
coronary athero clero 1 thts may be
regarded a a healed wnfart  Mero
scopic confirmation of recent and old
mfarets 1 de wable but not always
e ential  The condion of the coro
nary o tiz hould be noted

Informatian on Autopsy Record

All auwtopy record  hould include
the age ex race and 1if posible to
authenticate  the country of birth
country of residence durahion of ths
residence  ethme ongin and occupa
uonal ht tory  The immediate cau.es of
death as well a the ba 1c or underlying
di eac proce  or cause of death honld
le recorded  Hesght and weight hould
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be determined and wherever fea ible
the werght should be actually mea ured
and not e timated  If the weight 15 est1
mated 1t should be so stated Panmiculus
thickness should be meacured in the
midlme mdway between the viphod
and the umbilicus

Another method for increa ing the
accuracy and completeness of ho pital
records for the purpose of correlating
certain  finding  with thoe at the
autopsy 1s to send tramned personnel
ato the home of the decea ed within
everal weeks after the death and ob
tan nformation from close relatnes
afout moking everae dwet and
other hving habit In the Albany tudy
this has yielded sigmificant mformation
and has given more meamng to the
pathological findings

Hypertension and Diabetes Mellitus

Autopsy venification of the previous
existence of hypertension and/or dia
betes mellitus would be aghly de irable
Unfortunately there are no certam
morphologic findings for both condi
tiens—po 1nve oT negatne-—-to prove
that the e did not et t  The pre ence
of definte myocardial hypertrophy
(predomnantly of the left ventncle)
the ab ence of any other cau e for th
hypertrophy 1n combination with artert
olar change particularly of the kidney
»  trongly suggestne evidence thar
hyperten 10n was present at ome time
during hfe  The presence of wmtercapl
lary glomeruloclero 1s 1> trong ew
dence that diabetes mellitu. was present

Standardized Post Mortem Examination
as an Integral Part of Llongitudinal
Epidemiologic Studies*

A review of the variou project de
1gns of the epidemiologic studies a

Dawber T R (Ed} R port of the Co
ference  on ongiud Card ovascular
Studies at th lIolel Bucon feld B ooklne
Mas. (June 14 18) 195
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de enbed i the conference at Brook
hime a0 1957 revealed that nane of these
<tudies had included amy mecham m for
the gathonng of  tandardized autopny
maerial  This appears to be a enous
deficsncy  Any procedurcs whereby
tandardized  post mortem  data  are
collccted on both sudden and ho putai
death of indivaduals on whom mforma
tion has been obtained over many veary
w uch «tudies can enhance the vajue
of uch e igation It would cem
to Yr rather ample 1o arrange for the
pathologa t~ in the imvolved community
to et up mmmal tandards to obtamn
the nece- an anformalion relatine o
cardina cular diea e

Unexpected Unexplained Sudden or
{nstantaneous Death

In the ab ence of adequate chinwal
laboratory or po t mortem findings the
u g of unexplawned udden death as ent
dence of coronary athero dlero s~ with
1scherme myocardial di ea e1s at present
zenerally not acceptable  The enterin
for the clasafication of taes 2 thoe
of <udden death ames considerably
i different areas  Refinement of the
defimtion of <udden deaths to include
onls tho e caes ur whom there has been
an eve witness account and n whom
the unexplamned or unexpected udden
deaths have oecurred within a matter of
mmutes 13 de irable  This group of
ca ey hould be clearly eparated from
tho » m whom the faia) event took a
Jonger time and from tho e where the
mdumduals were found d ad with no
witnesses  nvatlable as 1o the evact
crzcum tances and therr dvranon

Tn various parts of the world depend
1ng upon the general health and di ea ¢

«ration a con iderable proportion of
the cases of unexpected n laptaneons
death where eve wilnesses were avail
able may he ascnbed to cardiovascufar
dieae  Bofore utilzing thne category
as esulence for 1 chem¢ myocardial
dicase 1n eprdemiological tudies more
caact informition should be obtamed
A highhy de srable project would e to
et up a cooperative tudy among medi
cal examiners offices for the purpo e of
detcrmining the  proportion  of «n
explamned mstantaneous death that are
due to coronary athero clero 15 and
1 chemie myocardial disen e Such a
tudy should be relatnely  imple to
arrange

Brostatistical Evaluation

It 1 recogmized that the value of any
motphologic  tudy no matter how
meticulous the method of grading de
pends for the tated purposes upon the
abilty to relate the autop v findings to
the population group from which the
autopes are obtaned  Information
mut ako be avalable concerning the
charactenstics  of those indiiduals
from this same population group who
are not represented in the aulop y emies
Careful hiostat: ucal evaluation and de
<1gn 1 therefore essential and  hould be
part of every such tudy The fact that
previous statistical studies have pointed
to daneers in drawing conclusions from
ho pital autop 5 <tudies does not pre
clude the proper unlization of such
matenial for the advancement of knowl
edge in ths field

It 15 the belief of ilus commttee that
with these mnimal methods of studying
autopsy populations a <1 muficant con
tribution toward a solution of the prob
lems ¢ t b of

panorama of that area the proy of
ca es of sudden death that may be at
tbuted to 1 chemic myorardia) dicea &
may vary  In thi country at 1s haghly
possible that when the proper age sex
and race factors are taken into consid
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athero clerowss could be made There
1 still no substitute m tle under tand
mg and olution of human di ea ¢ for
primary accurate observation i the
human laboratory 1t elf
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CARDIOVASCULAR DISEASES

APPENDIX A

Definit on of Terms
(Frm J P Stron, from Proto of of Latia American Project)

Fatty Streak Any intimal lesion that 1s
stamed distimetly by Sudan IV and that

does not how any oth r type of chan e
undetlying
Fibrou  Plaque Any firm elevated intimal

le onwhehin th fr hstate 1s pal grey
gh teming and tran Juc t  After staim g
it may b partially or complet ly cover d by
sudanophle d poats If a leson con
tan &y hmorrha  thromb 13 ul ra
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ton or calieificat n it will be cla ihed
under tho e cate ories and not as a fibrous

plagu

€ mpleated Leon Thoe areas m wh h
there 1 hemamha e ulceration neero
or overlyi,, thromhosis

Calofi ation  Areas 1n wh b there 15 cale um
depo 1tion detectable exth r w1 vally or by
palpation without overlym, hemo rha,_
ul rat on or thrombos:
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CARDIOVASCULAR DISEASES

APPENDIN B 2

Comparative Atl erosclero  Studv

Laboratory Acce_sion No
Hospital Necropsy No
Name
M
Age. yrs Sex p Race —— Ocwpaton =

ntry of re 11 nee

C
Country of bith_ _ __ «  _yrs attmeofdeath = x _ yr¢

Princ pal Fin 1 Diagnoses

Prmary disca ¢

Immediate cau e of death

Other dia noses

State of Nutnt on ks Code for prmerpal dy om0 1
() unknown Ve ght b
() severely obese | Length cms || D seases presumably due to atherosclero 1
O moderately - + ~
of se Th ckness of
1 O {) () angina pectons
0 av:mge[n subcutaneous fat 2 () () () coronary occlus on
o e ems i 3 O O () myocardial mmfarcuon
O ‘;‘ hed (md 7 b 4 (2 () () cerebral thrombosis
malnourishe; phid 4 mbl § ()} () ¢) cerebral hemorrhave
6 () ) () disabling penipheral

Diwea o3 po  bly nfluenc ng athe osclerosts ath roscleros s
A £ 01 () mesentenc o clu on
8 () () ()aort ocl on

1 O O () hypertension established
2 () () () hypertenson presumpie 13 8 f: t)) ::‘mclu s
3 () OO ) artenolar nephrosclero 13 noo nal neph oselero
bnon (1 other un la sified
4 0 () O artenolar neph osclero 1
mal na t
() () O pyelonephr s acute Heart
(3 () () pyelonephrits chrome We he ems

glom ruloneph 1 acute
() glomerul nephritis  hron ¢

O O O chroncr aldscase

unclas f I
10 ©) () () dabetes m I tus, e 1abl hed
11 () () () dabetes mell tus presumpt ve
10 () () chome al ool sm
13 () ) O portal crth
18 ) () () blary curh 1
15 1) () 0 rheumatie heart disea e

ce 1o

16 () () () syphiln heart disease 7

L (v 01 () hypothyrod m VZA
18 (4 ¢+ () hyperthsrod m

19 {1 () {} other endsc wnopath e B -
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COMMITTEE ON DIET, PHYSICAL ACTIVITY AND
BIOCHEMICAL MEASUREMENTS

James Hundley M.D Charman

Du:nnv ntake and the expenditure
of energy through physical actiity
are two components of the nutntion bal
ance sheet of an individual or of a
group of people Methods of measur
ing dietary intake and energy expend:
ture are the subject of reports of two
subcommuttees

Biochemical mea.urement are 1m
portant 1n the analysts of dietary intake
m the analy 15 of the relationship of
phy 1cal actiaty to  cardiova eular
dieaes and in diagnoshc studies
general The u es and standardizabon
of biochemical mea urements are con
idered by a third subcommttee

SUBCOMMITTEE ON METHODOLOGY FOR DIET APPRAISAL

Vlarthe T ulson SeD FAPH A4 Choyman

Introduction

DIETAPY surveys growng out of a u
pected relatonship between diet and
and atherogene 15 have inereasingly be
come an nfegral part of the dewign of
cardovascular epidemological  tudies
The Suhcommittee on Vethodology for
Diet Apprar al was establi hed to ex
amine the ev ing  procedures  for
collecting and proces 1ng food intake 1
formation to study the deficrencies 1n
current provedures snd to make recom
mendation for future research

The methodology con 1dered 1 this
report 15 hmted to the tudy of food
consumption of individual rather than
for an average for groups of people
Thus problem of obtaimng and proe
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esang information at the famuly or
national lesel are not included Di
cu. 10ns of computations and laboratory
determinations will relate only to ealorte
values protein content and fat content

After 2 d cu sion and summary of
the problems encountered in the collec
tion and proces.ing of wndindual food
data, a <econd portion of the report wall
present everal recommendation armed
at improune and clanfying the status
of dietary survevs 1 relation to ep
demiologreal tudies

Methods i Common Use i
Dietary Surveys

everal different dietary
n current uwe 1n ept

There are
tudy method



demiologrcal «urvey  In order to yield
meamngful information they mut all
include certain minimat facts about the
subject «uch as age ex occupation
height pre ent weight weight changes
over 1 period of years actaty health
tatus (1ncluding 1nte tinal para itic in
festation 1n subjects from certain areas)
the usual number and time of daily
meals and where the meals were eaten
and current medication or dietary
upplements
Fhe evaluation of dietary mtake 1n
volies two procedures (1) the record
1ng of the foods caten during the period
of ob enation and (2) the comversion
of the mtake record into units of food
or nutnients

Collecting Food Information

There are everal techmcs m com
mon u e for prepaning a food record
The outline below presents an arbitrary

clastfi of the e proced m
terms of characteristics which have 1m
portant methodological  1mplications

The e characteristics are the time period

covered the tming of the recording

proce s and the method used to de

termmne amounts of foods In thee

terms the method most commonly

used or mo t rea onably conuidered for

eprdemological studies are

(a) Intgke at specific meals rerorded con
currently 1n terms of 1 eights household
mea ures or estumates of quant ty

(b) Intake at specific meals reported by re
call 1n terms of e t mate of guantty or
frequency of occurrence of food ytem

(¢) Current usual sntak reported either n
term of estimates of quant ty of spenifi
food or by frequency of occurrence of
food 1tems

{d) Pa t changes 1n ntake reported m terms
of frequency of occurrence of food items

Then there are concurrent record
ngs of mtake at pecific meals (method
{a) above) the conver 1on of the intake
record nto umt of specific nutnents
may be accompliched by chemical

analysis of amples of the foods or by
calculation from tables of food values
When the obsenation involses recall
(methods {b) (¢} (d} inelune)
nutisent values can be estimated only
through the food value table

The concurrent dietary data can b
recorded by the ubject Ly the per-on
respon shle for the subjcets food or by
a tramned ob enver  Although the re
call method utilizing esther an nter
viewer or a el admnistered question
naire 1s one of the mot comvement
method of obtaming uch data it has
its hmitations  For example whereas
a diary or record will yield factual data
an interiiew will vield only the ub
Jective average of an indwiduals re
called food intake  This 1s subject to a
large human error factor—perhap the
mo t 1mportant vanable and certamly
the most difficult to estimate

This error may be mimimized by en
I ting the subjects fullest cooperation
and al o by the il and talents of the
mtervieser The mterviewer mut be
well tramed in method of collecting
and treating data  He mut be able
to estabhi h rapport with the subject
He mu t have hnowledge of the cultural
and sociveconomuc factors operating in
the commumity and peak the language
or have a very competent intcrpreter
He must develop techmes of eliciting
dietary information and of a embling
this information  If the subjects are to
fill out questionnaires by themselve
then the gquestionnare mut be pre
tested under econdition comparable to
those of the survey area

The tress or apprehension cau ed
by the survey 1t elf may bring alout
a change 1n the subjects dietary prac
tices  He mayv temporanly alter his
mtake to conform to his concephion of
what he hould be eating I the subject
15 recerving public financal as sstance
he may report fewer or duferent foods
than he normally eats becau e of fear
that the stpend will be reduced In
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other situations the ubject may eat
better than he usually does to 1mpress
the workers

Arterio clerotic  heart direae and
hyperten 1on develop over a period of
year  Ideally the entire past hi tory
of nutritional and other environmental
factor should be asesed The value
of dietary tudie- of mdiuduals actual
current ntakes for hort persods—one
day one week or one month—s que
tionable unless it can be e tabli hed that
the hort term tudies reflect usual eat
ing patterns of the pa t

R wof Lierat o

Studies of daily food intake have re
sealed marked vananons even mn the
same indnidual! ? Yudkin* using the
daily records of postgraduate dietetic
tudents at hang  Colleve de 1gned a
tudy to provide data on the adequacy
of dietary tudies taken for period
of le than even days He found that
caloric intake of an mdividual can
differ by as much as 68 per cent from
week to week hi data howed that the
fat mntake was largely respon ible for
th vanation Thomp on® weighed the
daily food intskes of a group of preg
nant women and reported that the
profile for the nutrient content of the
mdnidual diet appeared to retamn its
mmn  characten ties tn two widely
eparated weehs

Chappells weighed her own food
every day for more than a year She
concluded that an ob ervanon period
longer than one weeh has httle ad
vantage over horter ones if only an
average etumate of nutnents 1s de 1red
A more accurate estimate could be ob
tamed from three weckly record of
weighing cho en  easonally throughout
the vear McHenry 7 after studying the
fool mtahes of a mall group of

normal peron at nternal throush
out a vear reported that the sanation
vere of such magnitude that v
the intahes for tht group had feen
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recorded for a single week s period the
re-ults would have vared con iderably
depending upon which week was u ed

Young and coworkers® concluded
that when daily diames are used aver
ages for groups did not appear o vary
sufficiently from week to week to war
rant more than 1 even day record In
contra t to adequately study the intake
of an mdradual it would appear that
for some indivdual. more than a single
week s record would be destrable

Vanations 1 the dietary mtake de
pend upon many factors e-pectally food
supply  eaonal change and socio
economic factors Religious and cul
tural patterns alter intakes of certmn
food at peafic penods of the year
The degree of nternal variabihty and
1ts relation bip to the design of the
total tudy must be con idered in elect
ing the tme  pan over which the dietary
formation will be collected

E.timates of nutrient mtakes caleu
lated from the food table vary with the
method of collection of information on
food mtake even when the same mnd
viduals and the ame food intakes are
bemng studied Evpenence in compar
mg nutnent values resulting from three
different method of collecting data are
ummanzed by Young? as follows
1 The detary b tory [defined by Burke as

the a era ¢ food ntake over a con

sud rable perod 9] was compa ed
with the 7+hour recall and the se en day
record with +hour recall, as method of
est matng the nutrient intake of sa mnd;
vidual and of a proup Data for th e
comp <ons were obta ned f am threr duf
fer nt population gro p  grade schesl
chlfr n (New Yokt Bt h choof and of
lege stud nts (Rhode Ilind) and pre
nant women (Masachusetts)
For an ndwidual 1 any of the thee
popu) ton g oups studied the +hour re.
call did not ¢ e th <ame estimate of
dietary 1 take asth daetary hustory
For an » dnidy 1 i any of the thee
population group  tadh d, the "$hour re
call dd not gt e the same estimat of
detary nwk as the evenday 7 cord
To descr be the intake of 1 d 1duala th

"
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two methods conld not be used interchange dents and pregnant women Under certain
ably circumstances the 24hour recall can he

4 For the mesn of a group the dietary substituted for the seven day record in
hi tory gave distinctively hugher values for estimating group intakes.
grade school children and for pregnant
women than did the estimates obtamn d Branshy! also reported that the yalues
by a 2thour recall The history and 2+ caleulated from weighing  hou ehold
hour yecall gave results which were n ts 1 ° £ th
better agreement for the college group measurements and que<tiomng of the
studied. children were 1n broad agreement for
5 For the mean of a group the seven ly  energy and nutnent content Thee did

record snd the 2thour vecall tended 1o not check clo ely with chemical analy es
give approuimately the ssme estmates for  of the foods (Tables 1 2)

the dietary intake for mo-t nutnents. This 11

was true for all three population groups Morricon'? found that the memories
to which the two methods were apphed of eight scienusts for a 21 hour recall
grade schoal high school and college stu of food intake were extremely un at

Talle le-Average Daly Energy and Nutrient Intakes Found by Four Methods of
Survev 1n the Malional Chldren » Home Harpenden (49 Cluldren)

Alethod of Survey

Weighing Homely Messures  Que tiomng  Chemucal Anslysis
D s Val sp* SD

Item Value SDh+* Value D alue Value
Calories TEED 507 z2n 423 2604 487 21381 "8
Protein gmt 83 18 8% 16 81 18 29 16
at gm 22 107 o1 95 19 81 14
CHO gm} 366 69 363 52 354 68 3% <9

* These are standard deviations for a single clnld and were calculated from the actual thre
day intakes of nutnents the resulting values bein, divided by three to obtain the above fi_ures.
¥1rotem—N x 60 as the d ets contam both animal and cereal proten
+The starch values determined by the metbod adopted 3 ere increa ed by 1 per cent to
permit comparison between analyhical and caleulate [ results,
Adapted from Bran by E R Daubrey C G and Aing J (ompan on of Result Ob!xmed
by Dufferent Methods of ]ndxudual Dietary Surtev Teble 5 Bnt J Nutntion 2 101 194

Table 2—Correlat on Coefl'cients Between Energy and NMutrient Values Found by Four
Metl ods of Dictary Survey 1n the Nauional Ch ldren s Home Harpenden

Methods

Correlat & Calones Proten Fat Carbohydrate
WxH 091 090 093 093
¥ xQ 094 094 091 093
W xA 087 090 057 081
HxQ 091 087 087 091
H<A Qa8s 08, 053 071
Qx A\ 080 o088 083 075

* W=Weghng Q=Quesnonmg H—lomely measures A=Chemcal analysis

Adapted from Bransby E R. Davtney C G and ko J Companson of Results
Obmned o Diferent Methods of Tndidual Dietary Survey Table 8 Bar. J Notruvon 5 105
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factory on an mdividual bas  How
ever the averages for the group were
simular to the calculated averages of the
weighed food

There 15 @ paucity of published data

CARDIOVASCULAR DISEASES

the first peniod 1n an atiempt to mea ure
seaconal vanations as well as reliability
of reportng The data from 25 men
are reparted 1n Table 3 There appears
10 be ble stainlity 1n the nutn

on methods of tudying long range eat
g pattern  Trul on and McCann! 1n
ve tigated the patterns of 39 Italan
Amencan male factory workers using a
research hitory method and repeated
the study after a two year intersal The
mean mtakes of the group for calones
proten and fat as esmated from the
two surveys did not differ sigmificantly
but there was considerable 1ndividual

tional habuts of these men dunng this
six month period For energy value and
for the nutnenis calculated {protein and
fat) correlation coefficrents for the two
period ranged from 072 to 087 The
co ficients for fat {land ammal marine
ammal and segetable) ranged from
081 to 087 (Table 3)

From the preceding di cusston 1t 15
evident that more knowledge 15 needed

sanation  The correlation coeffi

garding the relability of the results

between the two urveys for the mtake
of protemn fat and carbohydrate were
approumately 05 The error m the
method and changes mn food supples
economic status occupation ete could
have contnibuted to these differences
The information collected may he a
closer approximation of current eating
practices than 1t 13 of long range pat
tern

Marr’® examined the dietary records
of middle aged male British bank officers
obtained by the weighing of food for
two penods The <ccond period was
selected approximately 1x months after

ohtained by different metheds 1n com
mon use for collecting dietary informa
tion It 1s not yet pos ible to utilize
intahe resnlts obtained by one method
for predicting results expected from
another method  Further re earch 1s
needed on individual food consumption
to 1dentify the characten tics of a diet
pattern which are con tant and not
greatly affected by datly and weekly
varation

The problems encountered 1n the proc
e sing of dietary data will be presented
and discu ed 1n the next portion of thrs
report

Tahle 3—Twenty f've Ind 1dual Repeat Weeks Weighed Diet Survey

{Bank officers males 40-55 years inclusive)

1957198
A erage Daily Consumption

Correlation

Fust Survey  Second Survey  Coeffic ent
Calories (Cal )} 69 .819 084
Proten {gm) 8 83 07
Carbohydrate (gm) 36 338 08°
Fat total {gm) 7 176 085
an mal {gm) 23 92 080
manne (gm} 6 7 081
veg table {gm} 8 n 087
Calones from fat (°') 4 40 083

Marr J W Heady J A and Morrs J N\ Pepeat Indi dual We ghel

Diet Surseys Proc Nutrtion N ciets 18 1 w1 1929
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Table 4—Calculated Intakes of Food Ccmponents

Comparson of Analyms of

Duplicate Samples of Dicts and Caleulation of The ¢ Contents

Day
Nutrient ethod T 2 3 3 3 3 7
Encrgy  Analy s
(calones)  Sample a 198 %9, 2512 2018 2051 238
Sampleb 1521 1981 22% 253 205 2032 4l
Difference ”7 20 41 57 19 ”7
Faumawon 1516 2152 2260 267 2238 2288 2339
Protan  Analys:
(gm) Sample a 565 €0 614 870 680 743 862
Sempl b 538 €97 676 85 728 %0 857
Differen ¢ 27 63 32 15 16 05

F timanont 656 %9

48
">6 815 811 837 836

Heat of combu von

tValues derned from standard tzbles by multiplymg total intakes of protem fat and
car}mhydnze by factors 565 945 and 41 respectively

mas R U et al

Dutritional Status of Chuldren. XII  Accuracy of Cslcuhx d ln(al\!s

of Yund Compon nt with Respeet 1o Analytical Values. § Am [hetet. A 26 1L &

Processing Dietary Data

There are thre. method wlich the
re carcher may ue to evatuate the
detary data (a) chemical analysts of
representative  amples of the food con
umed {b) calculation of indinadual
nutrient  using food tables and (c)
classification of formation according
to food usage Each of these method
will be examined bnefly

Laborato y Analys s

Acceptable methods have been tand
ardized for the analy 15 of food for a
fow nutnients  Procedures for pyndox
me determnations reman  unsatis
factory  Analy 1> of food for total fat
continues to present problems while the
bet method for amaly 15 for peafic
fatty arnd reman to be selected

Work on these problems continues
currently m the U S Department of
Agncullu!? as well a5 m many other
laboratones A committee appmmed

o

methods suitable for obtammg vahd
aliquots and for the analyuis of food
samples

Table 4 hows differences m the
analy 15 of duplicate amples a reported
by Thoma ¥ Difficulties were de
cribed i obtuning consistent results
from the analysis of duphcate ample
from nonhomogeneous dishes uch a
reat stew  The greate t vanation oc
curred when uch foods as fried pota
toes or green beans cooked with bacon
fat were on the menu

The be t data on nutrient mntake for
a specific time <egment are probably ob
tained by weighing and analyzing food
1tems or aliquots of the diet as eaten
Expen e and practicality may mahe
uch detalled observations mfea 1ble
This techmc has the further Imitation
that 1t can be u ed only for pro pectine
studies which cover a pearfic ime pan
and require concurrent obsersation
As with other metheds the po ibility
e ts that weighing and samphng may

fl the kinds and amounts of food

by the I
Nutrition far National Defen e 15 \oork
mg on further tandardization  of

4

the subject eats by foct mg his atten
tion on his diet

VOL 50 NO 10 AJPR



The main u efulness of direct analy
sts of foods 1n epidermological tudies 15
for establi hing the reliability of re
sults obtawned {rom other methods

Cafeulaf on from Faod Tabf s

Dietary intzke ohtained by recall
technies and meal recordings are fre
quently conserted to nutment intake by
use of the standard food talles

There are a number of tudie 1n the
Iterature which compare chemical
analy 15 to calculated report.  Table S
presents a ummary of the differences
re vlung from ireatment of the same
dietary data by both laboratory analy 15
and ecalculation from food table 11+
Caloric and protemn values were within
10 per cent 1n more than half the cases
hut only 25 per cent of the fat de
terminations were within this range
Only 15 per cent of the calculated
values for calories and protein vaned
from laboratory snahst figures by mare
than 20 per cent while more than 50
per cent of the fat determinations were
out.ade this range

Mot of these differences can be at
tnibuted to the calculation of the protemn
and fat content of the meat Tables of

Table 5—Comparion

CARDIOYASCULAR DISEASES

food composition prior to 1950 and
ome of the more recent tables express
the values for raw meat. on the ba 1s of
careass or whole-ale cut. and have hittle
or no mformation on nmmed retail
cuts either raw or cooked It has been
cu tomary to we the data for the raw
meat 1n estimating nutntive values
When meat 1s cooked there 1s con 1der
able los of fat into the drnppings re
uling 1n 2 large reduction in calores
and very little los in protem Fat
adhermg to the mucle frequently 1
tnmmed from the meat after 1t 1s
cooked thereby reducing the calones
further Therefore 1t1 to be expected
that the values for meat as calculated
from the tables wall be high for fat
and consequently for calories but will
be within a rea onable range for pro
tein  If meat constitutes a large propor
tion of the diet the calculated values for
fat and calores for the diet as a whole
probably alse sill be too ugh

A recent publication** concerming the
nutritne value of cooked meat helps 1o
elucrdate <ome of the apparent dis-
crepancies between analy 1s and ealeula
tion of meat fat  Future revision of
food table are planned to provide more

of Calculat ons from Food Tables wth Chem cal Analyss

Per cent Differ nce—Caleulation v Ch m cal 4nalysis

—30 r —0to —101t0 41010 +70 10 430 or
Mor  —"9 —199 99 +19% +%99 More  Tomal
C lor
No of aes 0 8 29 218 73 ] L 38
“ of caes 0 21 7 5717 193 74 58 1000
Far
No of 20 10 36 66 24 32 68 259
Cofc e 77 38 139 255 93 135 63 1000
Prot in
13 14 0 10 9 1 8 318
gno:: o 41 41 21 835 51 44 24 1000

Bsed n29 tudes Two of the tud es are Canadian {
Th te are 23 d ferent studies repol
& d 71 of far. These tud e were publihel from 1937t

are American
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rare B tLh and the rem nde
rt i companions of cal ries, 25 of prote n
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Table 6—Caleulations of the Same Weighed Diets by Work ¥
States—Based on 2] One-Day Diet nw';:&' hets by Workers i Fight Different

Means and Standard Devistions for Calones and Proten

Mo Wis. Towa nm Mich Minn 5D(a) SD(b)
Calories
Mean 19.8 1,820 1872 1,893 1875 1936 197 1904
Sd* 432 329 387 351 a7 390 406 398
Range 120 1026 1410 1233 1711 1388 1567 1616
Proten (gm)
ean 606 619 512 09 619 559 674 512
Sd. 172 19 154 331 155 153 159 169
Range 689 609 687 1,78 673 617 681 48

* Standard deviation

Unpublishe 1 data furnished by Dr Wilms Brewer lased on a pilot study conducted by the
NCS5 Tech Committee compilation of data by Harnet Roberts

detasled descriptions of cooked meat
Accuracy of caleulations tll depend
to a large extent on adequate descrip
tion of a food item as it 1s actually
eaten

It 18 recogmzed that direct chemical
analysis 15 the best available method
for determiming the exact amounts of
nutrients  supphed by a parbeular
food sample at a particular time How
ever calculations using the best avail
able tables of food composition when
applied to 4 detailed food record com
piled over a long penod of ume may
be more repre entatne of usual mtake
than chemical analysis of samples of
foods eaten during a short period

In this connection reference 15 made
to the background of the figures on
nutntive value of foods publi hed by
the Department of Agnculiure The
values shown m the e tables of food
composition are not necessamly amth
metical averages of all analyses avail
able for each nutnient in each food
Many factors are taken into considera
tion 1n denving the particular value
<hown such as vamety seasonal and

hic diff d and

geograp P
consumption  statistics  shortage  and
manufacturing and  preparation prac

45

tices  The nutrient values m the table
repre ent average values throughout the

ear

The use of foed tables for determin
g nutrient content of mixed dishes
requires very pecial care since recipes
will differ from day to day from hou e
to hou e and from region to region
Unpublished data from a pilot study®
show wide varations 1n the caleulation
of nutrient content by eight different
nutnihion: t» using the <ame weighed
diets and food tables (Table 6) The
lack of adequate description of food
muxtures places an added burden on the
calculators Judgment in selecung the
appropriate item 1n the food table

Calculation of the nutntive value of
carefullv obtamed food records from
appropniate food tables has many ad
vantages The researcher has great
latitude 1 selecting the peasfic com
ponents to be calculated The only Limt
tation 1s the data 1 food tables With
ymprovements 1 food tables the oppor
tumties to search for possible interrela
tion hips between different components
of the food mtake and other a pects of
the subjects condition wall be greatly
extended
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Food Usage

The thurd method of processing the
dietary matenal 1s according to food
usage Cla sification according to the
frequency of use amount type of prepa
ration penodic intenvals of fea ting or
fasting patterns of alcohol consumption
and use of condiments may help de
seribe the subjects nutntional environ
ment A regional publication of the U S
D, o rculturet® desenb

homemakers meals (Table 7) Calonc
and protemn intake for the Birmingham
and Minneapols women were 1 clo &
agreement However when the diets
were classified according to food groups
considerable differences were observed

No attempt has been made here to
Teview the hterature but results from
this and similar reports euggest that
further study and expenimentation with
the raw data 1n this cae intake 1
terms of food items, may uggest im

CARDIOVASCULAR DISEASES

portant relation hips between food 1n
take and cardiovascular disease

Discussion

A major defect 1 the collection and
processing of dietary data lies m our
mability to make precise or even ap-
2 the
rehability of the various procedures 1n
current usage  Until such information
15 available 3t 1> difficult to evaluate
the u efulness of dietary appraisal
epidemalogical studies

Mechameal inaccuracies can be de
creased through greater use of auto
matic devices for the processing of
data, while vanations due to subjective
Judgments will be reduced to measur
able proportions only through tand
ardization of each procedure

For every dretary study con idera
tion hould be given to establishing the
degree of rehability for each tep in the

Table 7—0One Day Food Intake of Homemakers

Average nutrient content

Calonies
Prote n (gm)

Foo{ mtake accord ng to food groups

Per cent calories contributed by 11 £ od gr ups

AMilk cresm jce cream and cheese
Fats ols.

Eges

Meat poultry and fish

Dry beans pea and nuts
Potatoes and sweet potatoes

Ctre fruit and tomato

Leafy green and yellow vegetables
Other vegetatles and {ruts
Sugars and oth r sweets

Gran products

Bim gham M nneapol s
(261 Subjects) (245 Subjects)
180 1720
57 61
Brmngham M nneapol s
€61 Subjects) (245 Subgects)
Per cent Per cent
96 143
33 10
32 28
169 214
34 12
41 42
16 2B
15 16
34 64
92 61
28 90

Adapted f om Clark F and Fincher L. J Nutnii ¢ Content of Hom makers

Meal F ur Cines Wanter 1918
(Mar) 195% pp 3 and 30

OCTOBER 1960
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collection and proces tng of dietary
nformation  Such te ting of the repro
duriblity of results should Legn with a
demonstration of the dependabihty of
the mstrument and procedures selected
for obtamming and for processing the 1
formation  Equally mportant will be
the reliabifity of the subject as an 1n
formant  He <hould be able to report
repeatedly the same factual information
The nterviewer mut have the ability
to nterpret diet information objectively
For each procedure which depends
upon a subjective nterpretation re-ults
from two or more workers hould he
compared Through repeated interviews
with the same subject and through the
use of budt i cro chechs m a ques
tionnaire  procedures can be pretested
for a selected ample ptior to the urvey
of the total population to be studied
Attention to the areas for which re
hability 1s poor or for which reltability
appears difficult to chech will more
clearly pomt out the deficiencies in
presently employed methods

In addition to the rehabihty that 1s
the error vanation i methods of collect
mg and proces ng dietary data the
validity of a method 1 an important
enterion of 3t u efulness The validity
of the method will be judged by the
extent to which the data 1t yield are
a true meaure of what the imesti
gator wishes to descnibe  In other
words do the data obtained answer the
question that 1s a ked or satsfy the
purpose of the nsestigator?  The
prnmary problem s to evajuate how
accurately any method of collecting 1n
formation measure~ dietary mtike
keeping 1n mind that reliable data for a
specific period such as a week or two
may not be a vahd measure of the char
acteristic diet of an mdivdual

Summary

‘The princaples of dietary studies cur
rently m use i _eprdemiclogical 1nsest
gations of cardiovascular dieae are

48

described 1n the main body of the re-
port

There 15 need for dictary data on 1n
duidual which can be related to other
formation about them In planming
dietary etudies certain decistons mu t
be made

1 What are the objectnes for the dietary
tudy®

2 What hyptt esis 1s under constderation?
3 What shall be the hme span amohed
the dietary study?”
{a) Intake for a specific tume
h) U ual charsctensstic intak  for some
defined period
{c} Combinanons of these
4 What meth ds hall be used for collecung
data?
{a) Record
{b) Recall
{c) Compo 1te of duplicate meals
§ How will ameunts be reported?
(a) Weighing
{b) Mea urng
{c) Estirating
6 Y ho shall be the informant?
(a} Subject himself
(b) Per on re ponsible for the subjects
00
(¢) B th (a) and (b)
1d) Observer
7 Whe will record the information or
sample and collect the food?
(at [he inf rmant
(b) A trammed mnterviewer
(c) (1) A nutntion st or other profes
st nal person m food or wutriton or
losely related field
(2) Other  persons  knowled eable
about foed
8 How certam 1 the 1n & u.ator that ht
method 1 secunn,, the information de
1red?
(a) The schedule mu t be pretested unless
it ha b en tested under sum lar con
du s
(b) Interviewers should underge a
tho ou h trumng perod whch in
cludes actuil collection and treat
ment of data m tnal situation and
anfa mat on on th cults aland  ci0
e onome¢ facters operahng in the
9 What additonal informaten concerming

the subject 13 ne ded’

(2} Ce tain mmmal bastc fa ts about the
subject must be known ge sex
physical actuaty ani data on physt
cal mea urements and present and
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past health s atus that are to be

studie] in relaton to the dietary

data Some sacial aad econom o

data may also b u eful

How can the data be proces ed?

(a} Chem cal analysis of fod composites
or ind ¢ dual foods

(b) Computation of energy value and nu
trient § om tables of food compo 1
ton

(¢) Cla ification accord . to food usa
of patterns

What information ¢an le obtain d { am

the dietary intake?

{a) The insestigator mav search for p)
sible  terrelat onships between differ
ent components of the f oi atake
and between the tood ntake and
nutritional health or oth r a pect of
the subje ts condition

12 What ar the gars or | cks in method
olagy?

(a) Lacks or hmtation ha e been div-
cussed 1n the main lody of the
pape  and the followin,, recommenda
uons 1o h Ip 1mp ove m ethadoloey for
diet appra sal have b en mad by the
commttee

s

Recommendations

The members of the commutiec recog
mze that wavs mut be developed to
mintmize current problems noted i the
present methodology of ecunng mfor
mation on food con umplion of ds
viduals for u e tn epridemiological tudies
of cardiosascular disease They make
the following recommendation

A Assembling of Published and Un
published Work Refating to Method
ology of Diet Appraisal

The commttee recommend that £
collection  compilation  and entical
evaluation be made of publ hed and
unpublished work relating to meth
odology for diet appra: al particularly
material on validation and rehability of
methods currently bemng ued 1t s
recommended that uch an evaluation
be publi hed and be made available to
worhers 1 the field of epdemological

tudies of cardiova cular diea e

OCTOBER 1950
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B Preservation of the Onginal Dietary
ata

The committee su.ge 15 that a means
of pre enation of dietary data be ex
plored  (overnment agencies can use
the facthines of the Nahenal Archive
For other arrangements through ap
propriate journals with a repo itory
uch a the Library of Congres will
allow for storage and later ue Vath
uch a ytem well collected dietary
material from numerou earher studies,
repotted only m terms of carbohydrate
protemn and calonies for example could
now be proce ed for other nutrients

C Continued Study and Develop
of Methods of Chemicaf Anolysis
Food Composttion Tables and
Classificatton and Potferns of Food
Usage

(1) Chemal Analysi>—The commit
tee recommends continved research on
the chemneal analysis of food and the
standardization of methods  Analy 15
for fat techntcs of collecting and com
po thng food methods of anilysis of
such comjo 1tex as welf 1s better ana
Iytical methods for nutnients such as
fatty acds and pyridoxane may be cited
as areas for inve tigation

(2) Food Tatles—The committee
recommends the expan 1on of the tables
of food compo 1mon currently available
Activities are under way to improve
and extend several of these However
more information 1s needed concerning
compo hion of recipe di hes or mixed
diske  regional dr hes and commer
cually prepared or partly prepared
ready to eat food or food mixes

One pos ibility for covenng regional
\anations 1 nutnent compo-ition of
locally grown and locally con umed
foods would be to hate the U S Depant
ment of Agneulture collect, compule and
pubh b uch information when avai)
alle

{3) Qa sification of Food—Tt may




be as important to 1nvestigate the mtake
of certan foods types of food or groups
of food as 1t 1 to estimate the consump
tion of nutnents they supply The com
muttee recommends that additional study
be devoted to this area particularly to
accommodate the testng of current
hypotheses 1n  eprdemiological <tudies
of cardiova.cular disease

D Processing of Dietary Data

To <tandardize and expedite the proc
essing of dietary data the ue of ma
chine computation should be further
explored

The commuttee recommends that more
systematie effort be desoted to utilizing
modern machine devices to calculate
dietary miake mformation nto nu
trients food groups meal patterns etc
This has already been done for a few
studies but there 1s no standardized pro
cedure  The saving of time and money
as well as the increase 1n accuracy make
this most important

E Research in Methodology
(1) Sh rt Msthod for Obtaini g D stary
Inform ton

The committee recogmzes that there
15 need for new approaches to methods
for obtamming dietary data that can be
u ed 1n epidemiological studies  Since
the objective of epidemiological tudies
15 to search for ewidence oE possible

ferent ways In any study i which
diet or level of consumplion of pearfic
commodities or nutrients 1s to be one
of the independent vanables one or
more methods of classification must be
decided upon and then the data collected
m such a way that this clasification
will be practicable

If an hypothesis about the relation of
a spectfic nutnient food or group of
food to a disea e 15 to be tested this
will determine the axis on which persons
will be classified In many recent studies
of 1schemic heart drease association of
the disease with amount and types of
fat and with the percentages of total
calories obtamned from such sources
have been of princrpal interest The
results of such studies n the Unued
States have not proved defimite as oc1a
tions  Con equently there 15 a desire
to take a new look at the total problem
of food intake dietary palterns eating
habits etc and te correlate this with
calonie balance If this 15 carned out
with no hypothesis to gmde the collec
uon of data what steps can be taken
to develop procedures for =earching for
evidence on which to base some hy
pothesis for more intenstve and con
trolled 1ns estigation?

Es entially the problem 1s to find
and descnbe the major dufferences
among individuals with respect to foods
eaten and to develop practical methods
for ob mformatton needed for

association between a d van
able (such as ischemmc heart di ease)
and an independent vamable such a
study usually 1s concerned with a rela
tively large number of persons who are
to be classitfied mto subgroups which
will differentiate the persons according
to the independent variable When
food intake 1s the mdependent variable
to be examined there are major difficul
ties to be overcome because unlike such
variables as age hours of sleep or even
number of cigarettes smoked per day
food 1ntake 13 & mulufactor vanable
which can be cla sified mn many dif

50

clas 1fying people according to selected
dietary charactensuc  If groups ean
be clearly differentiated by use or non
use high or low u e of any food item
or items or other dietary character
astics then such charactenstics can be
tested for a soctation with the disease

It 35 propo ed therefore that a short,
simple «chedule for collecting informa
tion about types of foods used and meal
patterns be prepared and used for ques
tionmng persons 1n several samples of
selected populations The populations
studied should be from commumities
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known to differ with respect to mortahity
or prevalence rates for ischemic heart
disease  The-e also mmght be groups
with different rates within a commumty
The objective would be to compare
esther mortality or prevalence rates for
percons 1 vamous diet clasaifications

REFERENCES

CARDIOVASCULAR DISEASES
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SUBCOMMITTEE ON METHODS FOR ACQUIRING INFORMATION ON
PHYSICAL ACTIVITY AND BODY FORM

Harwood S Belding PhD  Charman

1 The Task

UFFICIENT suggestise evidence has

been collected of relationship be
tween level of physical activity and de
velopment of cardiovascular disease to
encourage a rah of hypotheses regard
g the mecham ms mvohed Mean
while further epidenuological studies
are required better to define the refa
tionship ~ Such studies will continue to
be comphicated by 1nteractions of physt
cal activity with body form (con titu
tion) and with diet It 15 obvious that
any one of these factors may influence
the other two The fact that the subject
of dietary measurements 1s handled by
another subcommittee should not be
taken as indication that refationships of
any one of these factors can be under
stood without attention to the other two

physical
actvity
body
—
form diet

The task of thuis subcommittee 15 to
consider means by which the phy ical
actraty and body form of population
groups or of mdimiduals within such
proups may be asse sed The con 1dera
tion of hypothe es and the evaluation
of evidence now avarlable 1 beyond the
scope of our a signment We deal here
only with methods of asses ment of
phveical actnvsty and body form

Our approach to this problem was
first to decide what 1t 15 that we should
know about physical activity of a popu
lation under tudy then to indicate and
drscu s means for acquinng the m
formation  Thi> approach was repeated
m dealing with body form

2 Physical Activity

We are agreed that whether the pur
po ¢ be to describe two homogeneous
population groups having different ac
tivity habits or to de enbe indnadual
1n a population under study 1t 1s neces
ary to know (a) what the physical
activites have been and the enviren
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mental condittons under which they
have been conducted (1e what have
been the stre ses) and (b) what phy 10
logical demand  the actisities have made
(1e what have been the stramns)

A Description of Physical Achvit
(The Stresses)

(1] A erage D fy Energy Epe d f

This 15 esential information for even
the most pramitive elassification 1nto ac
nvity groups namely relatively active
and relatively edentary It will also
tie mo t closely to tudies of effects of
nutnitional factors  Such information
ba ed on activsty level m the immediate
pat of ubjects will probably be nade
quate  for eprdemiologic  purposes
1deally information will be sought over
the Ifetime and at the lea t 1t will be
needed for the adult years

Evactness of estrmate of average daly
energy expenditure cannot be expected
from technics applicable to eprdemiolog:
cal studies of longterm physologcal
changes It seems likely that the general

Tt 15 beheved th t classifymg workers w th
reasonable accurscy into three categor es of
physical act ity requires Vi ts to the job s te
by'e p nen ed observe s and unde 1d al a1
cumstance mea urement of the emergy re
quir ment of any tasks wth whi b the of
serve s unfamitar It hould b reco nz d
that when such clas. fic tion fest p 1m nly on
occupation the a umption 13 made that lev ur
tmeatvit aen d tnbuted that the
ene pv e p ndture f the ede tary group
1 rea ed enough to compromy e the d ffere ce
m ererzy 1 els hetw en the <efentary and
mode ately acti e group It may b moted
thtth wa actually the case n the tudy of
miner and cle ks at Fife Scotland i 1957
whre twa foundthatn 19 co 1mn 5 the
en oy e pendtue n ach anes not at W Tk
wa 1490 calote pr nsn pr day while
am g 10 clrk t ws 1410 alo es Cm
mon sen e | ifi atons w|lljp] ecl ks n
the 1 Yt acu 1 up 2 {my rsm
e n e can %5 Teasy phne cal actwity
3t the ttal e rgy expendture { m ery
wa 360 calories and that of cle ks 2800
The differ nc m t tal ne gy e penditure of
860 calories 1 n t eally la ge a d means
that 1 a3 to dehn & gro p mploy dm
cn ty an s dn::e;v;p;:‘§
to d tun u h differences of the or
300 or‘zoo t}a‘lo es. To do Ik s with prect ion
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level of physical activity can only be
de cubed in terms of about three
grades light moderate and heavy*
For umformnty 1n usage of these terms
we suggest that light be used to describe
datly actiatres invohing up to 2400
calories of energy expenditure per day
for 2 man of averaget size moderate
be ued for 24003200 calonies and
heavy be u ed for expenditures 1n excess
of 3200 calories  Since the energy re
qurement  for rest 1s about 1800
calories/day light represents up to 600
calories of work moderate up to 1200
and heavy above 1200 Assessment
may Fe by interview or more accurately
by study of the charactenstics of the
Job performed and supplementary 1n
formation from available sources on
activtties during off job hours  Of ue
m these connectiony are summaries that
have been publi hed on the energy cost
of various ta ks (see Pas more R and
Durmin JV G A Physiol Rev 35

801 840 (Oct} 1955) However some
common 1a ks have not been studied
Furthermore published values may be

ob ously requires a good deal more than just
a ual question ng
Wh n the observ r does n t have i thand
knowledee of actual job conditons 1t 15 e
leved th t a sany factory classifi ation of the
act ty 1 el can b ma ueng two
Tasses d signated sedentary ani physically
at e with a third group de gnated as m d
rately active and/or uncertain  Th s hind of
cla tfcat n was used by Mortis J N _Heady
J A Rafi P A B Rolets C G and
Prks J W Lancet 76510531057 (No
21y 193 ncha fying d ath ¢ 16 ate data
moact 1y groups basd m lat kn wn oc 4
paton dtyw kers in the Minnesota Lah
oratory of Physiolor cal Hygiene study g rail
roa 1 emplovers,
tAmnofaeage 121 one who weigh

18 aho t 1¢8 cm tall and has a
urf ce area of 1.85 m 'or W ost pu poses,
lody w ght: anadeq atem au f restng
nerey e penlt e Itsa curacy o a mea ure
of a erage daly  erey ¢ penditure vares
som what w th the mount and kind of work
doe Th al trary calonc lev 1 for g ades
of wo k may be & Jju ted downward or upw rd
ingc o dan e with percenta ¢ d At on of an
ndy 1duals weight from 70 lulograms the
degree of a cura y required and the ange {
wo k ene gy beinv studied m y inheat the
use of more nearly p ec se formulae

\ yd

0 kilo ram



mm leading hecause the energy expends
tures for a particular job may not be
equvalent from country to country due
to differences 1n methods For example
E H Chnstensens values (Symposium
on Fatigue Floyd W F and Wellord
A T (Ed) London H K Lews
1953 pp 93108} for vamous yobs
the Swedich steel indu try do not cor
respond to thowe of Ford A B Heller
stetn I K and Turrel D § (Cir
culation 20 537518 (Oct) 1959) for
these Jobs 1n Cleveland

For relatinely homogeneous popula
tion groups with establi hed and con
«istent patterns of actnaty (eg prion
populations or fishermen 1n a fleet) 1t
would be worth while to moke sample
measurements of oxygen ntihzation and
to mamntain an accurate log of time
spent 1n various aclivihies as a means of
mmproving the estimate of total energy

1 A ittle hmetie  will

pattern between work and rest may
affect lus long term well Feing

Desirable knowledge includes cus
tomary peaks of encrgy expenditure and
therr frequency  The tvpes of mu cular
actiity al o may be pertinent eg
whether static or dvnamic (becau e
static heavy effort affects cardiac filling
—the Valsalia effect)  whether heavy
or light whether mnvolving few or many
mu cle groups ( ee Lehmann G Prak
tiche  Arbeit.phywologie  Stuttgart
Ceorg Thieme Verlag 1953) Informa
tion on activity dunine and out 1de of
ganful employment ncludine  evual
activity and leep habit 15 needed for
2 reasonably complete picture

Methods msolved 1n ac e ment of
activty peaks and pattern of actisity are
generally similar to tho e utilized for
determuning the total daly energy ex
penditure  The emphasis here 15 on
d of the history of heavy

show that the large t errors m estimat
g work calories ate 1n the e timation
of time spent at any particular task
Probably the most accurate index of
total encrgy expenditure (for such popu
lations) may be arquired by careful
assessment of the calonc value of the
diet

Meticulous apphcation of ewishng
method for esumating overall daily
energy expenditure cannot he expected
to have accuracy better than =+ 300
calories This degree of accuracy will
not be required for most eprdemiologic
studies

{2) Vanety and Patern of Act nity

This mfarmation may be 1s important
as that on average level of actimity
Relatively brief but frequent bursts
of actinity may be wigmificant for etab
Iishing or maintamng mu cular power
and cardwovascular capamty among
those classified as less active on the basis
of average daly energy expenditure
Furthermore man being thythmic as re
gards activity level the very rhythmic

54

demands on the circulation and on dis
tingwishing  between situations 1nvalv
g free filhng and re tricted filling of
the heart The Iikelihood of bias n the
subjects evaluation of his maximum
efforts 1s not known  Error of e imate
15 encouraged by the fact that most ac
tivities (whether they be brck laying
chmbing lll or playing tenmis) may
be accomph hed at widely varying
speed

Data on current on and off jol activi
bies of subjects can often le quite ac
curate  However uch will not be re
garded as sufficient for purposes of
studies of onet of chrome diseae
Collection of data on the hfetime of
prior actiaty by interview of subject
relatives and associates 1s mecessary
despite the fact that such data will be
le s accurate

In taking a detaled actiity history
one mut inquite carefully regarding
the prineipal energy consuming tacks
on the job and the time spent domng
each one  (See Appendix 2 for check
hst of 1tems to he covered mn ques
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tionnaires regarding phy 1cal actity )
Attention  hould al o be paid to rest
pan es and activittes requining hittle or
no energy the mode of transportation
to and from work and the actities
duning recreational periods  Ouestion
hould be directed at the amount of
time spent walking both on the job and
off the job  Care should be taken to
see that the subject does not confue
standin,, with walking In all cises an
attempt  hould be made to obtain ome
estimate of the time spent in each task
Each <ubject chould be asked to
de cribe the most trenuous ta k which
he performs and the frequency with
which he performs 1t It 15 behieved
that this question should be left to the
end of the intersiew since 1t 15 a lead
g que tion which sometimes leads to
overstatement and boasting  Under
1deal circumstances then an mterview
would vield an estimate of the total
eniergy expenditure 1n three grades plus
an indication of the intensity and fre
quency of the sigmficant peak loads
Again  under good circumstances
pecial que tionung into leisure time ac
tisties should be carned out  Expen
ence has shown that the majonty of
energy consurmng leisure ume activities
are of the type which demand a Jow
rate of energy expcnditure and center
around gardening home reparr and
hobbies requiring tools or ports such
as golf (except on lully course) which
do not requre peaks of high energy
expenditure ~ However there 1s a
group of men who spend hme 1n gyms
patticipating 1 bona fide high peak
energy expenditure taks uch as squash
and handball requinng the utihization
of a ,ood deal of anaerolic energy
Anaerobic exeraie of this hind s
quantitatinely and qualitatively different
from the u ual phy 1cal actiuity of the
average wage earner with or without
hoblues and n those situations where
1t 13 fea ible men of this type hould be
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placed 1n a eparate category It 13
believed that these men are easily 1dents
fied 1f the obsener will take time to
make a di tinction between men whe go
to the gym for compamonship «nd only
a token amount of exercise and those
men who spend three to four hours a
week 1n participation in high energy
level conte ts

It should be empha 1zed that there has
been practically no systematc effort to
validate an actiity story When one
actually examines the available data 1t
15 found that very lttle 15 actually
known regarding physical actvity pat
tems and energy expenditures of the
Amenican wage earner hving 1n large
urban centers

Since walking 1s an actiity which
requires more energy expenditure than
that found for many production workers
i indutry (Hellersten H K and
Ford A B JAMA 164 225 231 (May
18) 1957 Ford and Hellerstean Cir
culation 18 823 832 (Nov) 1958) the
time pent m walkng by sale men and
office workers in large banks and indus
tnal concerns 1s of real consequence
Very little 1s known concerning walking
patterns of such men whose work would
be clo ed superficually as light, but
which may actually fall 1nto a higher
category

The time di tnbution of activities 1s
tmportant  but it may be just as 1m
portant to identify the man who always
walks rapidly and prefers walking up
stairs to ndin, an elevator It should
be noted that increasing the peed of
walking on the level from 20 to 40
toiles per hout increaes the calories ex
pended per minute (but not per mile)
for & man who weighs 160 pounds from
32 to 58 In this context it may be
noted that there 1s no information on
the distnbution of walking peeds
among Amencan men Walking peed
mght be u ed as an index of dme
1n tudies where this was a parameter of
nterest
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Pule rate* and pulmonary ventila
tion} are correlated with the energy
demands of actinity If a high degree
of correlation were established for such

Objectne data on physiologic re
ponses to work (vide infra) should be

physiologic  re pones  data o
from 21 hour u e of momtoring appara
tus could be converted to values for
peak and daily energy expenditure
Sce Apptndin 1 for ources of nfor
mation on method  for objectine
of tnergy utib

{3} En ronmental Factors

Certain components of the entiron
ment may enlarge or diminich the stress
of actinity Of mo t obvious importance
15 the thermal environment Work m
heat 15 accomph hed at greater cardiac
cost (eg Robimon S Turrell E S
and Gerthme S D Am J Physiol
143 2131 (Jan) 1945 Pelding H S
and Hatch T F Heating Piping and
Air Conditioning  ASHAE Journal Sec
tion 127 pp 120136 (Aug) 1925)
and with di tnbution of a sub tantial
fracton of output through cutaneous
vessels habtuation to cold mmhes dlf

collected under tindardized thermal
conditinns lf this 15 not fea ihle the
ent: d <hould he
desenbed

Other environmental [actors of po
e eonsequence and nterest melude
barometnie pressure nor e and vibra
tion

The oactologie and cultural environ
ments 1n which life activities are con
ducted may be of 1mportance 10 poten
tiating or canceling effect of phy ical
activity per se It 1s hardly withen onr
pherc of competence or re pon ibnhty
to point out methods of describin,, the e
environments 1n terms of the tre es
{ tenons or drves ) which they
present Nevertheless we recognize that
ome jobs involve threat of cata trophic
con equence for mi takes 1n judgment
or performance (e g piloting a plane or
other public tran portation high level
decision making) and that indwadual
workers on such jobs may or may not
be affected by thee stres e« depending
on but the pre ence of

ferent of the card

system  The general thermal environ
ment should be a matter of record par
ucularly if compari on 1 to be made
between population groups from geo
graphical areas with widely different
chmatic condition  For subjects ex
posed to proce s heat in performance of
their jobs the fact of exposure should
be recorded

Chnstensen (loc e1t) cla sifi s the hea 1
ness of work as folfows

Cal/br Pulse/mim
wunduly heavy 750 above 175
very heavy 150175
heavy 40 125150
moderately heavv 300 10017
hoht 150 75100

These salues apply for the work 1t 1f They
do pot mefud re t pau es

+ Deselopers of the IMP (see Appendic 1)
believe that re piratory m nute volume 1
closcly proport onal to energy expend ture
over a wide Tan e of activites The IMP

eld  diect Information on respiratory
mipute volume

58

uch tress <hould be a matter of record

m emdemiolopic studies  In other m
stances personal drne may result
from competition This may be re
flected 1n average daily energy expend:
ture (pace of physical actnaty) but if
the “drive 1s nervous rather than phy 1
cal in it expression 1t may not be
mea urable by available methods

B Description of Physiologic Stramns of
Achiviiy

(1) C stom ry Act ty

De-criptions of the work pattern and
environmental conditiony of a tudy
population are no more smportant than
Lnowledge of the phy tologie re panses
of the population to the stress of life
activities  Sigmficant lead  toward
sdennfying caues of cardiovascular
(CV) disea e may be found 1n compan
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wons bitween populations haung ap
parently sumfar actaty levels but ex
hibiing different degrees or types of
phyvsiologic respon es Heart rate blood
pressures  blood volume and corapost
tion cardrac output and respiratory re
spon ¢s to cu tomary achivilies represent
only a few of the parameters potentially
amporiant an  relating work to
dsen e

The worh phhsiologs t rebes on work
and recovery pul e rates as important
mdicators of overafl CV stran pro
duced by actiaty A lower pulse rate
15 held to be consustent sith less CV
stram and grezter cardioraseular fitne s
Cardsologsts nightly point out type- of
€V al normahty 1 which such wterpre
fatons mav be erroncous  Actually
we cannot recommend sole relance on
pul e rate or any other single parameter
as & measure of C\ stram

Purgher has agan powted out
{Burghes G { E and Marten € A
Proc M1l laternat Cong Oconp Health
3 113118 1973 the desirabulyy of
ustng pul ¢ pre sure dunng activity W
conpmction with pule rate and has
demon trated how uch value wmay be
untthzed to derne an andex of heart
work

128 St nd & Act by
In companng populations having &
ferent activgy levels st will often be ne
{! to know the rr pones to a stand
ardized fesel and kind of aetaty Pre
sumably  #ch actioty would be welveted
w0 le withwr the competence of mot
meml ers of th population under tudy
Wallun,. on the level or up a moderate
grade s probaily the le t actsyy for
the e purpo e The mo t meammgful
1 Inwologie valves will Le of taned after
sul jects have been exercismng far ome
ume and have acquired uch a steady
state fiecorery pul es blood pres
sores et will alvo have ome meaning
{ef Johmsan R E  Brovha L and
Con olazto ¥ Rev Canad Thol 1 191
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503 (Jume) 1912) The Maters
stepping exerct e mmght be modified
for this purpo ¢ but probably wifl not
be sustable at standard pace becau e xt
repre ents heavy work {cla. wfication of
Christen en loc st ba ed on data of
Ford A B and Helllrtem H R
JAMA 161 186B1B71 {Aug 2%)
1957) m which @  teady tate wall
ortinanily not be acheied I most
sul jects

{3) Maxmum Act ty

Knowledge of the mauimum capac
ties and hmtations of the CV <3 tem
would be useful 1n comparing popula
tions and especially m studies of the
time course of change sn capacity
among groups with different actisty
patierns  Such mformatien could also
provide am obgective check agamst ac
ceptance of subjects exaggerated clams
of phy ical prowess

The problem of estimating maumum
capacity for work for mddle aged
and older subjects 15 diffieult becau e
we will not aceept nisk of injury and to
require maximum effart may or may not
mohe sueh nsh  The need 1 for a
means of determming capacity without
tequinng maamum effort  ® fule there
1= 5o established relalle means for ac
comph hung this leads have been pro
vided  Astrand {Thewss from Gym
nastika  Cenirabnstitate  Stockholm
1932} i s studs of working capacity
of normat subjects i relaton to age
showed that heart rate at submaximal
work lexels can be wed to predict maxa
mal levels of work ontput with fasr ac
curacy  His b equent research has
been de igned to enaluate this concept
for fess fit and older populations (re
sults not yet avartable)

German (Muller ¥ A Freburger
Symposium  HewdelEers  Sprnger Ver
lag 1928¢ and Dutch workers have
been prodicting maximam leved of us-
tamed work by mea urmg pube re-
pon e to ncrements of work on the
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bicycle ergometer * The exerci & may

be d at a level pred d
as safe (eg 125 or 150 beats per
minute}, or on the bais of ECG

changes The cunve of heart rate against
work 1s then extrapolated to 180 heats
per munute {or a lower value for an
older subject 1nferred from Robinson
S Arbeiphysiologie 10 251  1938)
The validity of such predictions depends
on the degree of extrapolation that s
required  We would endorse support
of studies further to develop and define
the arcuracy and sensitruty of predic
tions of work capacity based on heart
rate and/for respiratory ventilation

The extra circulatory burden of ex
posure to warm environmental condi
tions during a performance test may
be considerable (vide supra)  For ex
ample our computations usmg Robin
sons data (foc et 1945) indicate extra
demands of 1§ hters per minute or
more for cutaneous mirculation when men
are resting in heat and up to 30 hters
or more when they are working It 15
clear that thermal stress mu t be min1
muzed or controlled in application of
tests such as those descnbed abose Re-
search may be warranted to determine
the usefulness of responses to thermal
stress (1n lieu of exera e} as a measure
of cardiovascular status and capacity

C General Observations

{1) Prospachive v Retrospect ve Stud ey

‘The working group <pent some tune
1n weighing the opportunities for gather
g wmformation on physical activity
relation to development of CV diseise
(1) when the population 1s chosen for
a Tongitudinal study 1n advance of major
CV madent and (2) when the popula

* Sec also Correlat on of Static and Physical
Endarance USAF IA A Test of Physical
P Based on the Card lar an
Respiratory Respons to G adually Increased
Work  Bruno Balke USAF School of Avia
tion Medicine Randolph Faeld Tex
No 214700 Rep No 1 195

roject

tion 15 chosen afterward The cost of
the two types of approach 13 net our
direct concern but since the prospectne
tvpe of study costs much more the re-
sults of our dehberation on this ub
ject may be of intere t.

It <eems to us that the possibility of
collecting accurite data regarding level
and type of phy ical actmity 1s much
greater while the subject 15 well The
precent average and peak levels of ac
tuaty and the physiological re<pon.es
to work are directly ob ervable  After
sickness 15 recognized these advantages
of direct ob enation are lost and the
prospect of obtaiming an unbiased ac
counting of prior total physical actity
from the subject or observers s lexcened
because of the vagaries of memory  To
the extent that there 1s a long term em
ployment record on members of the
tudy popultion this disadvantage will
of course be le s important

{2) Two Appro ches in Study of Phys cal
Aeh ity

The information needed and the
methods 1n attempting to find relation
ship between phy rcal activity and CV
i ease will vary with the type of ap
proach that 1 intended We recogmze
two major apptoaches study of two or
more population groups a sumed to
differ 1 physcal actnaty  and  tudy
of a single population suppo edly with
diverse activity levels and attempting
to cla fy ats mdiiduals as to physical
activity

[3) St dy of Populat o ¢ Sel ctod by
ccupatio

When the tudy 15 of the first type
the energy demands and type of work
should be ascertamned by direct obsersa
non by a work physologist using
technics for sampling oxygen consump-
tion of pecial actiities and bime studv
as required with view to ascertaimng
average total energy requirement and
peak energy requirement and distnbu
tion of deviations from average Such
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data are necessary to show how differ
ent the two populations really are
Sufficrent data on employment history
must be exarmned to a ure that em
ployment has been {or mn prospective
tudies will contimue to be) stable

A representative sample of each popu
lation should be chosen (rmnimum re
quirement) for admim tration of an
nterview designed to estabh h average
and deviations from average total daily
actimty as well as mauimum actiaty
levels over the adult years The same
sample should be subjected to body

t so that b
differences 1n build may be establi hed
for groups that are to be compared
(vide 1nfra)

It would be dewirable to have total
activity and body buld data on the
total porulation as a bais for sorting
out subjects who are atypical It 1s
al o desirable to have information on
current cardiovascular status of the
sample or the full populatton whether
available exercise tests can d¢ fine cardio
vascular tatus ufficiently for purposes
of eprdemnologic studies 13 not known
tut we con der the likelthood promis
mg

{4) St dy of N hom g sous Pop latio s

When the study 1s of the second type
of a population which »s apparently
nonhomogeneou  as regards actnity
level and type 1t becomes necessary to
cla sify each individual on the basis of
physical activity  This should be ac
comph hed by interview of all members
of the group In addition 1t would be
desirable to tet the valdity of inter
view data by admm tration of the <ame
mlerview to a sociates at work and to
friend  as well as by examination of
employment records

Categortes of work that may be differ
entiated are light moderate and heavy
as regards average phy ical activity
Peak level may be clasified as high
moderate or low For tho e haung
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moderate to high level peak activities
1t may be useful to differentiate primary
requirements of peed (intermittent
muscular contraction) endurance (for
extended periods) and strength (Lfting
pu:hmg carrying and so forth)
mea

of hody form will be needed on all mer
bers of the population

Comments made above regarding de
sirabality of measures of CV function
and capacity through exercse tests are
equally applicable 1m this type of epy
demiologic study

(5) Retrop ctve 5t des

Some parts of these observations have
been applicable only to prospective
studies It s recogmzed that direct
measurements will have reduced useful
ness in studues of factors related to onset
of CV diease using populations m
whieh heart dwease 15 already pre ent
Whin the interest 15 1n progress of CV
disease after 1ts fir t mamfestation ome
of the direct measures will stll be ap
plicable

3 Body Form*

A Information fo Be Sought

Body form may be related to the oc
currence of cardiovascular disease (a)
durectly through some un uspected or
uncontrollable mechani m (genetic ink
age) or (b) wndirectly via ome other
factor(s) now thought to be a. ociated
with cardiovascular di ease such as oc
cupation  biochemical tatus  phy rcal
activaty or diet

Even if the primary assocration of
body form with cardiovascular disea e
1 <ronger than 1ts a ociation with
other atherog nic or  hyperten ogeruc
factors the causality 15 obviou ly not
direct that 1 body form does not n

e W ki g Group expresses its apprecia
ton 1o H T E Heruberg W W H wells

and W M Arogman for suggest ons wh ch ap-
et in this tection
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wsell cause dieae As in all ept
dumologic  tudies  the  underlying
mechamy m will till have to be <ought
mn the laboratory

{1} R laton to Card avascular D seose

Other commuttees be ide ths one—
pearfically  thoe on pathology and
genetics—have cited the evidence for an
a. ociation between hody form and
coronary heart dieae Such estdence
comes from two ets of invecligators
uwing the omatotype techmc for de
cribing body buld  Gertler M M
and White P D (Coronary Heart
Drwea e 1n Young Adult Hanard Uni
versity Press 1921) working with climt
cal materal characterized voung cor
onary patients as predommnantly meso
morphic  (bony muscular) and econd
anly  endomorphic  (round fat)
Span D M Brades V A and Hos
G (Ann Int Med 38 251277 (Feb)
1953) on autopsy matenal called such
patients predormnantly mesomorphic In
a later tudy Span D M Bradess
V A and Greenblat T J (Am J M
Se 229 294301 (Mar) 1955) re
ported that among endomorphs and

hs  but  not h

{linear athemic} coronary clerosis
paralleled serum beta hpoprotein levels
The tonst tent results of these two ety
of 1mvestigators require confirmation
with additonal measures of hody form
and with better controls For example
27 of Gertler and White s 100 coronary
patients but very few of therr un
matched controls were Jewssh

Many reports too numerous to cite
relate hypertension to <tocky rather than
lean bulds Hippoerates was merely
the first to note the apoplecuc
habitus  Malignant hypertension has
however been smd (Pexcra G A and
Damon Arch Int Med 100 263
265 (Ang) 1957) to orcur m women
1gmficantly leaner by the height/cube
root of weight mndex than women of
the same age from the came clime with

either | enign hypertension or no known
dicae

The tocky mu cular phy sque re
portedly prone to both types of cardio
va eular disea ¢ coronary heart dieae
and hypertension thus contra t  harply
with the lean phy 1que found more us
ceptible to tuberculo 12 in recent large
cale pro pectne  tudies  bath
Fn land and the {nited States {(Berry
® T C and Nash F A Tulerce

36 164171 (June} 195  Palmer
A L Jablon S and Edward P Q
Am Rev Tubere Pulm i 76 517

539 (Oct) 1957) So once more
Hippocrates may hase been nght m
contra hing the phtht 1 and apoplectic
habatu

{2} Relation to B o hem cal Fact s

Since Mia mkow (1851) many
vestigators have reported that choles
terol 15 higher i those of tochy than
lean body build  This has recently 1 een
uggested as an a sociation wath body fat
rather than muscle (hey A Ander on
J T Fidanza F Reys M H and
Swahn P Chn Chem 13152
(Feb) 1955) (Miller B € Trulon
M F McCann M B White P D
and Stare F J Diet Blood Lipids
and Health of Itakan Men in Bo ton
Ann Int Med 4911781200 (Nov)
1958) and (Tanner J M J Phyeel
115 371390 (Dec) 1921) To dis
tingm b fat from muscle Keys and
Miller u ed kinfold Tanner u ed both
skinfolds and <omatotype

The consistent relation hip noted be
tween body fat and erum cholesterol 1s
low with a coefficient of correlation at
best 010 though twstically <ipmfi
cant However muscularity of buld
sad to charactenize persons particularly
su ceptible to coronary heart diea e
has with equal consistency hown no
relation whatever to  erum chole terol
level  This 1s puzzhing m siew of the
well documented elesation of erum
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chole terol among patients with coro
nary heart di ease Perhaps Dr Spam

hypothesss of a lower threchold for
athero clerasis among mu cufar persons
afford an explanation  More re earch
18 obviou Iy needed on this pont

{3) R laho t Occ paton a d Physcal
At by

Since. Morris work (Morns J N
Heady J A Tafle I A B Robert
C € and Puk J W  Lancet
210231057 (Nov 21} 1923} on
Britich bus drivers and conductors and
on postmen and telegrapher occupa
tonal differences 1n cotonary heart
di ea e have been attributed to energy
expenditure  However there 15 a real
posatility that <elf or job selection re
sult 1n a concentration of certan

type  phy 1cal or constitutional 1n
certan occupauons  Morns hmmeelf
recognized this possibihty finding that
bus drvers had larger waists than con
ductors on entering _ervice with the bu
company (Morn J N Heady J A
and Pafffe P A B Lancet 2 569 570

(Sept 15) 1956) I revious independ
ent work on American bu and truck
dnvers  howed that they were more
mesomorphte and tockier than the gen

eral population (Damon A and Mc
Fatland R A Am J Thy Anthropol
13 711742 (Der) 1955) The same

authors indicate that const tent physical
differences have leen reported among
occupatien  and adduce evidence that
the ¢ are not rau ed by the orcupation
(Damon A and McFarland R A
JAMA 153 622625 (Oct 17) 1923)

In a recent letter Dr Morns informs
us that further analy 15 of morhidity
and mortality data among bus drivers
hows plenty of heart dieze among
both fat and thin  However fat diners
have more heart disea e than fat con
ductors and thin drners have more
than thin conductors  Here again 1 an
area which needs further tudy
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B Methads for Obtaining Information
Descriptions of hody form for study
g correlations  with cardiovascular
dieasc are obtaned from height
weight and other anthropometnc di
men 10ons  shinfold thickness somato
types  strength tests  and  physico
chemical analy es of lody compo ition
The last four techmes attempt to sup-
plement the u eful height weight rela
tronship by apportioming total weight
or bulk among vareus t1 sue and com
partment  parucularly distmgu hing
mu cular bony from fatty components

{1} H ght d Weght

Height and weight are mmimum
e ennals and should he taken as nearly
nude as po 1ble  The fractice of per
mitting Lght clothing and footgear has

witiated  everal large and expensne
tudies If ome elothing mu t be won
—and ock hort. and bLras 1ere may

have to be permitted—seseral represen
tatnve clothing  amples should be
weighed to give an accurate subtraction
constant

These basic dimen 10ns should be
taken with the care expended on the
ECG and cholesterol  determination
Sloppy techmuc L v untrained or unsuper
1 ed technicaans 1s all too common

Height should not te taken with the
bar attached to some medical balance
cales but preferably agamt a flat
wall without a molding at the bae
with the subject 1n tructed to stretch to
his maximum herght and to take 1 deep
breath  Printed  engineening  trps
siled 10 anche and tenth or 1n centi
meter are <at factory for pa ting on
the wall A agar lox or other nght
aneled Fock can be Jid down the wall
until firm contact 15 made with the
head oriented in the horizontal eye-ear
plane (top of external auditory meatus
and nferior margin of lony orlnt)
If a =cale bar mut be used 1t chould
be calibrated fir t and agam the subject
urged to tretch and tapped in the Jum
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bar region to fachtate thy  An an
thropometer 13 acceptable but only mn
the hand of a trained person

Weight hould be taken preferably
on a medical type of balance scale to
the nearest pound height to the near
est mill on an T
tenth of an inch on punted stnps or
quarter inch if the scale bar 15 so calt
brated

Almost as important as current
weight 1 weight hitory as detailed as
possible  Inquiry  hould be made—
and checked by objective records if po
<ible—as to maximum weight age when
attuned s duration and caue¢ (n
actiaty allness pregnancy) rea on for
weight loss 1f any and durabon of cur
rent weight It would be destrable to
reconstruct weight dunng each decade
of adult hie Weight can often be re
called 1 conmection with athlebc par
ticipation mlitary service marnage or
pregnancy  Each  figure should be
pecified as with or without clothing Of
course such ubjective data involve
considerable error A rongh check on
reliabihty 15 afforded by asking the
subject hus current weight before weigh
ing then companng the two figures

[2) Index of Body B 1

U e of the data once obtained 1s not
strictly within this subcommittee s pur
view but the uthty of the ponderal
mdex height/cube root of weight, as
a simple generalized description of body
build 1s worth noting Though not dis
tingm hing between the fat and bony
mucular components of body bulk s
distributien 15 known 1n several 1zable
population  amples  and promcng
correlations have been reported with
occupational chowce  phystology  and
di ease  Altention should al o be drawn
to the widespread but unfortimate cus
tom of expresing perfectly gaod nude
heights and weights as percentages
under or overweight based on clothed

82

standards of duluous apphicability to
the populations being studied

{3) Shinfolds

These are u eful correlating about
070 with body fat and with endo
morphy  An excellent 1n trument the
Lauge skinfold caliper 15 available
from the Wenner Gren Aeronautical
Laboratory of the University of Ren
tucky

The two preferred sites for mea ure
ment are triceps and subscapular
Techme 15 extremely important ince
shight vaniations i method and location
of stte can make mayor differences mn
readings  The techmcian mut be
trzned and at least imitially checked by
a skilled professional The ame tech
mcian should take all the mea urements
m a gien urvey 1f posstble

(4) Cire mferences

Upper arm circumference at the level
of the skinfold chest circum{erence (in
males) waist circumference  eat {hip)
circumference and mavimum calf cir
cumference are desirable  Of thewe
only the first 15 recommended a a
mimmum essenttal (but ee below) by
the National Research Council Commat
tee on Nutntional Anthropometry
{Brozeh J Body Measurements and
Human Nutrition (Ed ) Detrort
Mich Wayne Univer ity Pres  1956)
These are all horizontal with mmmal
pre sure and made with a mullimeter
teel {not cloth) tape Keuffel and
Esser Wyteface or Luflan Al err
cumferences are measured three tumes
as are skinfolds recording the best
single figure  Chest circumierence 1s
mea ured duning quet breathing

(5) Bacromial and B lac D meters
Though recommended by the NRC

C on N 1 Anthrop

try and though theoretically useful mn

indicating laterality of build these two

<keletal dimensions alone have so far

proved much less relatable to behavior
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physiology or disease than ratmgs of
morphological masculimty and  femi
nimty based on additional criteria Thr
1s true whether these dimen.tons are
analyzed separately added related to
tature <eparately or combimed or when
related to one another as an index of
morphological  masculimty (Seltzer
C C Psychosom Med 8 7597 (Mar
Apr) 1916) (Damon A and McFar
land R A JAMA 15362262
{Qct 17) 1953) (Miler D C Trul
son M F McCann M B VWhte
P D and Stare F J Ann Int Med
49 1178 1200 (Nov ) 1958) Further
more they require anthropometne kill
and are worze than useless unless so
taken Since these measurements are
currently being taken 1n several ur
ieys 1t may be premature to di card
them untl all the evidence 15 i For
the present 1t seems be t to retain them
along with upper arm circumference as
on the horderline between mimmum ac
ceptable and desirable until their value
13 prosed or disproved

Unless biacromnal and bithac dr
ameters can be measured accurately and
rehably which requires traming they
should not be taken at all

(8) S tng Heght

Ths 13 a decirable measurement, since
1t varies with <ex race and body buld
and since—by subtraction from stature
—at provides a mea.ure of leg length a
ueful taloring dimension along with
chet wart and eat arcumferences
In retrospective studies such as those
current at the Johns Hapkins and Al
bany Medical Schools (Paffenbarger
and Krueger this conference) clothing
size may provide data not otherwise
available on body dimensions ~ With
height and weight such data permit an
approximation to body bmld

(7) H nd Grp St ngth
This correlates about 057 with fore
arm girth largely mu cle (Lindegoard
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B Acta pychiat et neurol Suppl
8 pp 1163 1953) Strength may
also be relat d to energy expenditure

{8) Photographs

These provide a permanent record
of what the subject looks hke From
ph h  relhable of
body diameters can be made especially
1f the anatomical landmarks have been
rarked on the subject One may also
obtain somatotypes hair patterns  mas
culimty rating  and plamimetnic de
termination of body areas and even
volumes 1if front side and back poscs
are available  Since the strongest ev1
dence for an as ociation between body
form and coronary artery disea e comes
from <omatotyping 1t <eems logical to
recommend this photographic techme
(Sheldon W H  Varreties of Human
Physique 1910 Atlas of Men New
York Harper 1951)  Other photo
graphic techmies may be as good or bet
ter but none has recenned <o extensive a
trial (Tanner J M and Wemner J S
Am J Phy Anthropol 7115186
(June) 1949 and Garan J A Wash
bum S L. andLews P H Am J
Phys Anthropol 10 331353 (Sept )
1952) The amportant point ¢ to photo
graph at a tandard ditance with a
known magnfication fartor and with
the subject carefully posed 1n the three
tandard views A 90° turntable s
desirable

{9) Res arch T hacs

Research technies well worth 1mvestt
gating but not as yet smtable for ept
demrological studies include method for
analyzing body compositron i the iy
ing  uch as den 1tometry gas and dye
dilutien  bodv water partiton and
radiography (Rey A., and Brozek J
Phy 101 Rev 33 215325 (July) 1923)

The ultimate Jogical tep 15 to study
the mecham m underlying thoe as
ociations  between body form and
cardiova cular di ea ¢ which with fur
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ther work remain firmly estabh hed
One such research area bemng studied
by Dr Spam 1s the correlation between
body bwld and endocrme <tatu

Another 1s the correlation between body
bwld and organ or t1 sue morphology

Summaty

Subject to later revi ron i warranted
by evperience the following meaure
ments of hody form are proposed for
epidemiclogic  tudies of cardiova cular
dieae

Minimum Acceptable Measurements
Height
Werght ~plus wei he b story an as much derail
as pos 1ble
Sk nfolds—subscapular and triceps
B acromial and bt hac diameters
Crrcumferences—upper arm chest (in men)

Desirable Measureme 1s

Seat wai 1, calf ¢ rcumlerences

Sunn,, heiht

Hand gnp tren th —Collins-ty pe dynamometer
carefully al brated  Narra ancett Gym
pasiom Equipment Co  Centralia Mo

Photographe—front side and back po es.

Conclusions

(1) We reiterate that when phyucal
actuaty 1s of concern 1n epidemolog
cal tudies knowledge will be required
of average daily energy expenditure the
pattern of actruty as regard peak levels
end timng and the phy scal environ
ment 1n which activity 1s performed—
all oser a perod of years

(2) In mamy tudie 3t will be de

irable to know the phy wlogical re
pore of our populations to physical
activity 10 terms of cardiovascular strain
mvahed m performance of accustomed
achutes and of a tandard work tak
The best available single index of effec

e cardiova cular capacity 1> maximum
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rate of oxygen uptake (or the energy
equnvalent of such uptake)

(3) Our defimtion of energy expen
diture levels in terms of light moderate
and heavy with calonic evpenditure
levels decignated for each 1s useful in
epidemmiologic studies  The deseniption
of the tandard man to whom such
calonic value apply and a method of
finding the equivalent caloric values ap
plicable for nonstandard men are
pelled out

(4) When fea ible record of diet
ary ntake hould be u thzed to chech
estimates of total energy expenditure oh
taned from analy<is of phy 1cal actine
ties

{5) The cardiova cular  tress of
physical actiuty may be more directly
repre<ented by an index which utilizes
heart rate and blood pressure than by
an ndex of calonc expenditure In
other word energy expenditure does
not alwavs reflect heart work How
ever one mea ure 1s not a <ub titate for
the other  When an hypothess call for
imestigation of relanonhip between
heart work per se and degeneratine CV
changes a heart work index will pro
vide the information that 15 most di
rectly relevant However when bio
chemical or phy rcal concomitants or
by products of muscular action are
betng examined i relation to cardio
sascular change  energy unthization 1s
the information that will fe most di
rectly u eful

(6) We reterate that mmmum ac
ceptable measurements nece< ary for
de~cription of Lody form are height
weight (with hitory) skinfold thich
ness and key arcumferences and di
ameter Such nfermation on mor
phology hould probably Fe a matter of
record 1a all tudies of concern to this
conference  The mformation will of
course be es ential 1n studses where the
focus 1s on diet or activity  Other
measurements of the gnen 1y t are destr
able when 1t 1s fea.tble 1o oltain them
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Recommendations for Research on
Methodology

(1) Method should he ought for
determination of blood pres ure durm,,
woth  This would enable dervation ot
u eful indexes of heart work based on
appropnate combinanions of heart rate
and blood pres. ure values

{2) Methods <hould be deseloped fur
monitonng ahd recording blood pre
ure and heart rale over ext nded
penod  fhis would give mformation
of value i yudging cardiovascular cost
of the complex ta ks which make up a
day s actinty

(3) The rehability of information

CARDIOVASCULAR DISEASES

obtained by vanous technies of ques
tioming and nterviewing on physical ac
trvaty should be venfied by direct ob
ervation

{4) Means hould be desrloped and
validated for predicin  mavimum oxy
gen utilization wathout requiring max:
mum work  First efforts should be di
rected toward finding the rehabilitv of
prediction  of maxtmum work capacity
ba ed on phy wologtcal respon e to sys
tematic 1ncrea es m work load from
Iight to moderate

{5) Statz tical procedures for work
samphn,, should be develrped a a
means for defermumng energy require
ments of various occupations

APPFNDIX 1

Outl ne of Methad for Measn ement of Ply cal Act vty (will Key Reference)

1 Energy Expenditure (resprratory
volume ovygen utilization)— Estimate
from oxygen consumption (with or with
out CO " production) Method ssolves
metering of expired air collection of
total volume or aliquot sample mea ure
ment of oxygen cantent (CO content)
comp of energy © ption a3
oxygen utilization ¢ 19 (approvimate)
=calones ener,y Werr has prouided 2
refinement of computation which takes
proteln metabohsm mto account 1

Irecautions Arrange apparatus to
encumber subject as httle as possible
In de cnbing energy requirement of &
tash  obtam repcat mes urement if
possible on different subjects  Attempt
at showman hip on part of subject
can markedly alter level of actity and
tmin of ta k to pawnt where repre en
tahve value ate not obtamed For high
level actinige mea ure O uptake by
the o called integral method at rest
before and during work and recovery

o that anaerobic a. well as aerobi
ot of effort may fe sses ed Cont of
worh depends on the mu dle groups n
volied energy cot of focomotion de
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pend more on Tody mass than surface
area so evpression mn KCal per umit
weight 1s preferable

(a) Classical method nvobies collection of
exp red air 1n Douglas Bag or sp rometer later
meter ng and collect on of sampl for analyss,
analysi ot sampl for O2 and CO with Hal
dane apparaty $

{1) The Max Planck In nitute at Dortmund
has developed a device 38 which meters ex
pired ar w thdraws 03 to 06 per cent of
total for analys:  Dev ce requires cal hration
at anou rates of air flow

{c) Wolf has d veloped an mtegranng
Motor Poeumotach g aph (IMP)7# for meas-
uring volure and collect ng sample Tt 1s
the 1 htest detice available a d h s been used
continu usly for periods of ma y hours
Samphn  pe 10d should be more than 10
™ 2utes

(d) Pauln30 has deelop 1 smple
me ns for determ nation of O n expired air
depending on  pa ama hete prop rties of
£a es. Dial reads dir erly 1 per cent or par
tial pressure of ovygen Fatr and requ
m les skill th  the Halda ¢ method 2
curery ) suffi ent but ota pood as Hald ne

(V1 qu d CO n expired air can be

alyzed 1y 1nf are] pas analyzer it

() Timeweghtn of ndi dual tashs w i
w ually be necesary to d rive valu for total
e rey otof jot F ample of procedures s
1 osid 1 by Momal



2 Pul e Rate

(a) By manual palpation Radial pulse
may not be accesaible without disturbing work

Lebw G P X b Abiphyflp Sttt
€7 G g Tho ¥V ig 1953
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(b) By ERG or cardiotachometer Heavy 7 :‘“_"” H S Por N i See Lod 1577
muscular efforts and sweating make accurate B A Ib fm) L ¢hea Thompso Led B by
measurement by these means diff cult. Use fohH o
of chest lead helps reduce static™ 9P 1g Weod 4S8 d t J Am Chm
s 69 194
(c)} By pickup from photensensitive element 0 A wb My AC a 6 v DC wod I  m
swhich follows changes 1 opacty of the ear Y o sl 1 g "t
{(d) A general reference on these systems1s 11 A ¥  m Sp e
ded by Dill 13 mtCp P14 11 (o b )
provided by oM oMo appt (E R
§ m in fh WkLod (
Fooas P FuCd Sm
REFERENCES PAd Agr Ep S 1d 1959
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M b1 Rt wib Sp R PPt B M t () Nw¥ k Hoebe H p 195
M bim I Pnny mol 1949 Pp 6073
APPENDIX 2

Check Last of Items 1o Be Covered in Que tionnaires on Phys ral Acuv v

Off the Job Actiities
Routmne current sctivities—hours and max:
mum effort
Regular exercise—sports walkin, ama
teur professional competition
Home mamtenance
Hobbes
Transportation (walking to work etc)
Arntude toward exercise
Amount of sleep
Hi tory of phy ical actumty
School and college changes since—relate
10 werht hustory

On the Job Acumma

Present job—durai
Hours vacalmns luy offs
Tile
Job desciption—what do you actually do
Maximum efforts—rest penods—periods of
intense actiity
Proportions of sedentary standing walk
e chmbing ete
Heavy hifting—Heat stress
Previous jobs—general type and details as
above—p riods of unemployment
More than one job
Attitude toward job
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SUBCOMMITTEE ON BIOCHEMICAL MEASUREMENTS

Forrest Kendall PRD Chatrman

Tm: Subcommittee on  Brochemical
Measurements con 1ders that 1ts tak
in this conference 1s
I To di cuss the place of bochemical
mea urements 1n epdemiological tudies
of cardiovascular divea es
II To et up cntena for yudging the
<uttability of any pecific brochemcal
mea urement for uch a tudy
I To outhne the procedures re
quired 1o achirve comparability of
mea urements mide m vanous parhc
pating laboratories throughout the dura
tron of the study and
IV To recommend a plan for m
plementing a system of controls neces
ary to achewe ths comparabihty
between laboratories

I The primary purpo e of any ept
demmological tudy 1s to evaluate the
nfluence of dnere genetic and en
vironmental factors upon the occur
rence and severity of a di ease Ve all
recogmze that the achievement of this
purpose 1n the field of cardievascular
disease 15 of the utmo t » an

operatne over a penod of many years
before  chnical ~mamfe tations  are
recognized

The problem would be simplified 1f
1t could be hown that a cardiova cular
di ea e produces ome characten tie bio
chemical change which appears before
chinical ymptom become manifest and
which dr ‘appears when the cau e of the
diea e 1s remosed Much re earch 1n
the field of athero cleross has been
undertaken 1n the hope of showing that
the concentration of some substance 1n
the blood 1 as useful diagno trcally n
this di ease as the level of gluco € 15 1
diabetes mellitu ~ The pre<ence of ab
n>rmal depo 1ts of cholesterol and other
hpids 1n the lesions of athero clerotic
artenies has focused attention upon the
relationship between <erum hipad level
and the presence of diagno ed athero
clero1  Studie have been made of
the relation hip  hetween coronary
athero clerosts and the erum level of
cholesterol of pho pholipid of cho
festerol pho phollpxd ratios of alpha and
beta hpop of tnglycendes and

of the utmot difficulty This 1s par
neularly true for athero clero s and
hyperten 1on  No one ha succeeded 1n
demonstraing pecific etiological agents
for these dieae owever marked
differences 1n the occurrence and eventy
of these di eases 1n dilferent population
groups upport the hope that ep
demiologcal tudies may ucceed 1 de-
fining the factors which canse them
Two obviou difficulties of applying ept
demologreal technics to the tudy of
the e di ea e are the chromie character
of the drea es and therr presence in
occult form 10 1 con 1derable portion of
the population  Factors leading to the
development of these dieaes may be
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of chylomicron  Some degree of cor
relation has been found to ex1 t between
the level of each of the e factors and
the diease Although the differences
between the mean level 1n diceased and
control group are tati teally temfi
cant the ralues for the two groups are
du trbuted over very tmilar ranges and
have httle diagno tic or prognostic 1
nificance for any given individual

It 15 interesting that this tatement
could have Feen made immediately after
the publication of the firt tudy of the
di tnitution of serum cholesterol level
wn the erum of pattent with coronary
heart dieae and a control group It
wa hown at that ime that the erum

-
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chole terol valucs were di tnbuted over
«mtlar ranges n both groups although
the d tnbution curves tended to be
Lewed 1 favor of hugh levels 1n the
coronary patints  Sul-equent suneys
have only enved to confirm the on inal
ob enation  they hate added more
points on the cunve but the curves have
not changed It @ unlikely thar addt
tional worh 10 ncrease the accuracy
of the methods for enher amphing the
population® ar of determinung the serum
cholesterol levels will add  ubstannafly
to the wsefulness of scrum cholesterol
fevels ws a means for diagno g the
pre ence of atheroscleroms  Surveys
that <eek to rlate biological levels with
the disea e are not stricthy epidemiologt
cal tudies in pate of the fact that large
groups of the population are bemng
surseyed  They <tll remamn jn the
category af chnical wnvestigations he
cau ¢ they do not relate the diseace to
pecific emronmental or genetic factors
which charactenize the population under
imestigation  The iological [evel of a
substance i an mdnidual 18 not neces
sanly a characten tic of that imdiidual
but mav reflect environmental factors
In many studies a brochemical de
termination ha been ubshituted exther
Inr an adeguate tudy of these factors
or for un adeguate appraial of the
chnteal mamfe tations of the disease
This procedure 1s sahd only of 3t s
known with certamnty that the di ease
1s directly related to the hialogical level
of the ub tance mea ured
At the present tage of our knowl
edge the as umption that the biological
Jesed of any vbtance 1 an enolc ica)
factor 1 the deselopment of athero
<clero 15 may obscure rather than il
munatt  the s nheance of an epr
Choiee of population samples for study of
atheroselero )8 poses manv protlem  Genera)
populatiors are depleted by deaths due to
atherosclernais and other di ea e« but inelude
many personwho bave athero<l 10 15 without
chn ca} mansfestanon B 1t r diagnosue tests
< ould sunphify <ample select on,

8

demological tudy  Thu  jopulanons
consumin,, high fat diets tend to <how
an increa « 1 <erum hpd fevel as well
as an inerea ed 1ncrdenre of coronary
athero clerosis  These two phenomena
may le related 1o each other only by
occurring simultaneou ly 1 many andi
viduals  The lugh cerum hyid levels
may be 1 direct restlt of the pre ence ol
large amounts of fat 1 the det, while
the development of the leuons may be
due to ome other cnvironmental factor
which varies sy temancally soth changes
i the fat content of the diet

An epdemiological study should be
o deuigned that the biochemical dita
are not introduced into the scheme of
the study as an ntermediate factor B
as ociating A the emironmental and
genetie factors with . the dheae

A»B>C

Fualuation of a posaible
between B and C may be one of the pur
o es of the study but the survey <hould
be et up 1n such a way that the effect
of A upon B and C 15 asesed inde
pendently

B
41'

\('

The placing of chile terol between the
environmental fartors and the dieae
has resuited 1 a widespread tendency
the medial profe sion to triat the
hyperchole terolemia in thewr patients as
though they were treahing sthero
sclere 15 It has been found that vanou
types of medicabon will result wn a re
da tion of serum  chole terol lesels
Nicotinic acid for example will reduce
the serum chole terol leve] and many
other thing will do 1t equally well
Ep-om <alts 1s as effectne perhaps as
meotimie aaid  Persy unt diarrhea re
duces erum cholesterol leeds very
well mdeed but does 1t cure athero
sclerasts ?

An  out tanding ¢t ntist  recently
made the statement that he thought our
preocrupation with  erum  cholesterol
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levels had resulted 1n the mo t flagrant
example of tubular 1110n he had en
countered n the field of medicine and
that he felt ure that thi preoccupation
had prevented u from eeing and recog
nizing relationhup that certainly exit
between emvironment and the disease
It 1s po 1ble that the most valuable
function of brochemical measurements
m studie of tht type 1 to permut the
clection of certam egm nt of the
population to be subjected to 2 far more
complete analy 1s than can te applied to
the whole population Thus studies of
the background of the individuals who
develop symptom of coronary athero
sclero s 10 the presence of low lesels
of cholestersl and heta lipoproteins
the serum or of individuals who do not
develop symptoms of the disea e in spite
of persistent high level. may succeed 1n
helping to define the epidemiological
factors responaible for the di ease
11 To be u eful i an eprdemiological
tudy a brochermeal measurement must
fulfill certan minimum requirements
ta} The level of the substance
measured hould not be subject to wide
fluctuation  dependent upon factors
which rannot be controlled under the
conditions of the study To eite an ex
ample The level of the une-tenfied
fatty acid 1n the blaod which may turn
out to be a very important factor in thy
disea e proces 13 o dependent upon
the dietary intake physical actvity and
emotional status of the subject that tudy
of this important biochermical factor
could not be expected to yield sigmfi
cant nformation m an epidemological
study without extraordinary care 1
setting up basal conditions
(b) The concentration of the sub
stance 1n the biological <ample hould
not be subject to 1gzmificant chanee be
tween the time the ample 1 collected
and the trme when 1t 13 analyzed The
would perhap rule out many deter
minations which might yield valuable
information if proper preservatne tech
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mes are not available This 1 par
ticularly true of the concentration of
variou enzyme sul stances in the erum

{c) Analytical methods must be
available that will yreld reproducible
results under all the working conditions
likely to be encountered geographically
throughout the tudy  Seme methods
which are atisfactory 1n temperate
climates fail completely under abnormal
condutions of temperature and humdity

(d) The method elected should give
valid results over the entire range of
amples that might be encountered

Thus some methods for the deter
mination of serum chole terol levels
vield invalid results when apphed to
bipemic or hemolyzed era or to samples
where the concentration lies out.ide a
small restnicted range

(e} The method selected hould be
one that can be performed with techm
cal adequacy by the laboratory ptrson
nel avatlable  Many methods which
vield reproducible results in the hand
of a highly killed inveshizator are too
difficult for the average technician

1l The problem of i urng com

bility of boch 1 -

made at different times and by chffer
ent laboratories 1s not ohed by the
selection of a valid method Report
comparing the values obtamed by differ
ent laboratories for the concentration of
various serum con ttuent. 1n rephcate
amples of the same serum reveal that
ntolerable differences occur unle a
3y tematic effort 15 made to 1n ure com
parabihity  This difficulty 15 not one
that1 unmique to eprdemiological tudies
It exa ts wherever biorhermeal mea ure
ments are made It may le due to in
ternal factors ex1ting 1 indivadual
laboratories that result n fadure to
obtain con 1 lent tesults from analy es
performed on the ame <ample on dif
ferent davs It may be due to external
factors leading to differences tn the
analy ex performed by the vanous par
ticipating laboratonies Precise informa

s
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tion concernng the cause of these
difficulties 1s urgently needed

In 1958 the Nauonal Heart Institute
and the Communicable Disea e Center
mitiated a pilot standardization pro
gram with the cooperation of five labora
tonies nfere ted i eprdemiological
studies  The purpowes of this project
were (1) to investigate the usefulness
of stat tical methods for the detection
and control of factars which contribute
wgnificantly to varations 1n total cho
le terol values within and among lab
oratones and (2) to determine the

would have the following five purposes
To act as a central intelhgence
agency 1n order to mamntain commum
cation between lahoratones and 1n
terested  orgamizations carrying  out
specific measurements
2 To prepare characterize preserve
and di tnbute tandards which can be
used i the calibration of particular
methods  This 15 a particularly 1m
portant {unction that should be taken
over by a central organization  We alf
remember how a few yjears ago the
enice performed by the Bureau of
g

T bidity of u ing lyophihized human
serum as a standard reference mitenal
for total chole terol determinations The
study showed that statistical analysis of
the results obtammed by introducing a
small number of previously analyzed
amples i each day 5 workload permats
rapid recogmtion of failure to achieve
mternal reproducibility
The participating laboratories ana
lyzed duplicate samples of lyophilized
serum from each of four erum pools
contaming  graded concentrations of
cholesterol  The analyses were repeated
every three wecks for a 15 week penod
In this ime three of the laboratories did
not differ sigmficantly among them
selves  The fourth con istently reported
higher values than the others No secu
lar changes were observed These re
<ults sugge t that lyophilized human
serum can serve as a reasonable refer
ence standard
1V Up until the present time every
eptdemiological  tudy has had to find
an independent solution of the prob
lem of 1msuring comparability of bio
chemical measurement  The commut
tee 15 of the option that the time has
come when 1t would be economeal for
the orgamzations that pon or this con
ference to take some action toward set
ting up 8 S tem to help achieve this
comparabilty  We beheve thu this
would be done be t by the establi h

ment of a central laboratory which

70

dard in prowiding accurate prt
mary tandards m many different field
of analy 15 played an important role
i the development of chemstry in
America  This function 1s no longer
nece ary i mot field~ but it 1 tll
needed n the field of bwlogical chem
1try It may not be pos 1ble to buy a
sample of choleterol that 1 pure enough
to deyend upon as a working standard
for the determination of cholesterol
Each indivrdual laboratory <cems 1o be
expected to know just how to prepare
this necessary primary tandard from
1 lable chol 1 Pro

y
vision of a chole terol standard would
help obtan comparable results from
different  laboratonies Trustworthy
atandards are even more 1mportant 1n
other fields eg rehable tandards for
met uning prothrombin tme  If this
central organtzation did nothing but
proude standard matenals to enable the
parhicipating laboratories to check their
results, 1t wonld erve an mportant
{function

3 To furnsh consultative advice on
biochemical method to interested and
qualified laboratories

4 To compile and publish the expen:
ence and performance records of calt
bration studies

5 To act a> an international clearmg
house for the exchange of biochemacal
information pertaimng to the <olution
of methodological problems
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COMMITTEE ON CULTURAL, SOCIETAL, FAMILIAL,
PSYCHOLOGICAL, AND GENETIC INFLUENCES

Harry Rruse MD FAPH 4 Charman

Introduction

Tms commuttee of the Conference on
Methodology was concerned with eul
tural societal fanuhal  psychological
and genetic influences 1n relation to
cardiovascular diease This postulated
association 15 commonly based on the
following as umption cultural societal
and farmhial situations may create stress
1n the indivadual leading to or adversely
affecting cardiovascular disease  Why
some persons react pathogenically to
stress and why only certan of them
have their cardiovascular system m

1

fall mto three mamn groups (1) tho e
i the environment using the term
broadly to cover both the physical and
social environment (2) those mn the
host or individual and (3) those as
<aciated with the advere agent or
process whether 1t be an excess a de
fiiency or an nterference  The
multiple individual factors subsumed
under these headings vary n their on et
rate mntensity and duration  Thus they
have their own particular charactenisties
and functions 1n the con tellation and
make distinctive contnbutions to causa
tion Vanous names ! ave been proposed
to d te therr ch tics and

volved are questions usually expl
by attmbuting this eleetaty n part
at lea t to genetir mfluences

Implieit m this hypothesss 15 the be
Lief that stress may either contnibute to
the development of coronary dicease or
at least, adver cly affect the clinical
cour e of the e tablished disease Al
though at present there appears 1o be
no con ensus on the relevance and 1m
portance of stre s m heart disease this
po sthility must continue to ment con
sideranon until tre s and aits related
cireum tances have been demonstrated
unqualifiedly to have litle or no sig
mificance

Unfortunately the concept of causa
ton—and of tress for that matter—
may be <o iague or oversimplified as
to be mi leading Today cau ality of
dieae 1s eldom visuahzed 1n the old
simple relation hip that A produces B
Rather a holistic concept of eau ation
envisoning & constellation of diverse
factors 1s held  E.sentially these factors
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functions  for example predispoung
k
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and conditioming factor and anlec:,-
dent aircumstances  These names are
of cource not equisalent But one of
the most 1mportant pomts to be borne in
mnd 1s that a factor that alone cannot
produce a disease can determine
whether the di ea e 1s produced With
that in mind 1t should te obvious that,
in the present tate of hnowledge the
flat statement that tres. has a miumal
1gmificance in heart di ea e 15 emou ly
m leading  Untd 1t has been arrefut
ably demonstrated whether stress 1s an
actine component 1n the cau al con te]
lation and untl the nature and extent
of 1ts participation have been clanified
1t 13 1mpo sible to evaluate us 1gmfi
cance wath finality

In 3t nature and its expanse the sub
jeut of this commuttee po e ses charac
ten: tics unbke that of any other com
rmttee of the conference  First, it com
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pri es vanted topres each of which falls
under 2 eparate diciplne  Each
disciphine has its distinchive group of
speciali t  vocabulary and meth
odology  Second de pite thus diversity
all the topic 1n this subject are imter
related [or example here are natural
pairs  ply ical environment and the
indiidual  the group and the mndi
vidual  omatic and p ychological en
wvironment and heredity  The e pairs
are interrelated not only horizontally
but 1l o vertically and diagonally Tlas
complex nterrelition hip poses a prob
lem These topics are <o cloely as
soutted that 1t 15 aimost mpo sible to
discuss each eparately without some
dt tortion ari g from incompletene s
On the other hand discussing these in
terrelation hips  neces anly  involves
repetition  Actually we hould talk on
all points imultaneou Iy  But for pres
ent purposes that procedure would create
grave disorder
Third although this 15 a Conference
on Methodology 1t was mmpossible in
this section to exclude content The de
sign of any study depends on uts objec
tive an turn hoth the design and objec
tive depend upon 2 hypothesis which
must be constructed from content Then
too 1nclusion of content was even more
es ential } ecause of the multidisciphnary
as well a ntradi aplinary differences
in subject matter terms and meamngs
In consequence this section had to be
concerned with both the substantive and
procedural pha e of the uhyect
The basic assumptions of the subject
its diversity the interrelations and mul
i aphnes of 1ts patts and the opera
tional equence—all thewe considerations
dictated the approach of this ection
The ubject was divided mto four major
topres and the order of discu «ion fol
Jowed the equence outlined in the hy
pothesis describing their interrelation
The e four broad topics were tre s en
wironment  (especially  ocial environ
ment) type of peron and genencs

72

Thus the diccusqion started with the
mdividua)  then moved to group phe
nomena and finally rcturned to the mndi
vidual  In each topic clanification and
cry tallization of content was sought
before methodology was discussed

From the standpoint of methodology
1t 1s uscful to re tate at this point the
sequence of events 1n the thesis to be
mvestigated [t 1s de irable to a certain
whether cultural  ocretal and familial
fluences produce stre s that may be
linked with cirdiovascular diease A
two tage operation would probably
prove be t (1) the relation of cultural
<octetal and familial factor to tress
and (2) the relation of stress to heart
disea e Of course 1t 1s pos 1ble to de
vise a onestage operation which by
pa ses stress namely the relation of
social emaronment to heart di ease
Such a study would doubtle s produce
ueful data however 1if the evidence
were po 1tnve the essential intermediate
steps would be m1 sing

Stress and Adaptation

Because 1t occupies a central place in
the cour e of events the tate of stress
15 the logical topic for first considera
tion  But there were also practical
reasons  Enough 1s known about stress
to warrant the suppoution that it can
erte as a valuable mdicator of nflu
ences to be looked for in the environ
ment  Furthermore if stress 1s demon
strated to have any 1gmficant relation
to heart disea e this fact becomes of
utmo t practical significance 1n the pre
vention and trealment of coronary
disea ¢

In considersng stress we are 1im
mediately confronted with 1ts meaming
and the number of terms associated with
it and ometimes ued synonymou ly
atrain load pressure tension It 1s by
no means certan that stress 1s the proper
term for the phenomenon under dis
cussion but 1t would erve no u eful
purpo e to cavil over terminology or to
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draw d tinetons 1 meanmg  Never
theles 1ts desvelopmental history 1 in
formatnve

Twenty five centuries ago Hippocrate
used the term stress o relation to
dieae and i general the current bio
logrcal concept 1s remarkably stmlar to
his view In the late eventeenth century
the concept of stres came nto prom:
nence 1n phy jes 1 defimng the proper
ties of gases and ohd bodie  On the
bological side Cannon brought tre s
from the philosophical mto the crentific
realm by analysis of the biologial re
action  His reachon test however wa
limited From observations on exper:
mentally induced stre s Selye greatly ex
tended the boundames of the concept
with his demonstrations and v ews of the
alarm reaction general adaptation syn
drome and local adaptation syndrome
Wolff and Hinkle further expanded the
concept and filled 1 mussing areas by
their tudies on the ocial environment
1ts «ffect and mans reaction to it

Currently the term tre s 15 apphed
buologscally to ndicate the state mn an
organism which results from reaction to
noxious stmuh or di turbing sitnations
However the group expres.ed ome e
ervations over thi anterpretation In
the groups opimon stre s iself 1s a
concept combinin,, both an abstraction
and a generalization As an ah tract
quality 1t characterizes a number of
boduly states  But the fact that tress 1
an abstraction 1s 1o rea on to averd con
sideration and u e of the term  As 1t
1 usually described 1t 1s well recog
mzed Hence 1t wa agreed that as
the term 1s u ed 1 biology and meds
cme it ha undertandalle meaning
man 15 facing difficulty  To ympart that
meaning the term has u efulne It
was decided howeser that it would not
erve present purpeses to attempt to
differentiate and «eparate different 1ype
of tress «uch as acute or chrome emo
tonal or physical

It 15 useful to desenibe the nature of
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stre s s meamng its production the
adaptive Teaction which 1t eliasts and 1ts
effects It cannot be overemphasized
that the topic encompasses a eries of
events with a potentiahty for muluple
processes at each tage

Man 15 exposed to two different kind
of external environment physicd and
ocial  Each m 1ts own way exert its
miluence on lim and each produces 2
different type of effect Here we are
concerned with the di turbing not the
beneficent nliuences

The physical emvaronment including
what we call nature has certain prop
eriies which affect man heat cold elec
tric shock x rays pathogemic orgam m
and tons By and large as 1 das
they have a disinchive mode of rela
tionship to the body of action and
effects (1) They impimge durectly upon
the body (2} they diturb energy
transformation by bringing about an
merease or a decrease by withdrawal
or interference and (3) they may
de troy cellular form and function

Quite different 1s the ocial emiron
ment 1n 1ts mode of affecing man  Its
wfluence ar s 1 1tuations and per
sonal mteraction It 15 transmitte 1 with
out direct phy ical contact with the
bod; Instead stmuli are recened by
mans enory <y tem Out of the mul
uplt 1mpul-es in an exfenience ome
are selected and ummated The ensu
g ensalion arou e a ogiation mem
ories and feelings In hort perception
and evaluation occur  As an 1deational
proces  evaluation may not take place
uniil some ume after an experience
U ually there 1s a succesion of idea
tional proce es with temporal projec
uon  both retro pectine and pro pec
tive memories other imagene loth
smagmatese and  anticipatory  and
thousht Meamng and salve judg
ments enter imnlo the thought tate and
feelinps are aroused  An atttude of
i satisfaction may develop an an affec
tine tate of unple: antne-
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In evaluating a situation man takes
1nto account the demands upon him and
in turn his needs urging satisfaction all
orgamzed m a setting of circumstances
and conditions Ior a varnety of reasons
the per on may regard a situation as
unfavorable To hum 1t may appear to
be t} alarming d d
1, restnictive frustrating conflictive
or unsatisfying It 15 well to reiterate
that whether a situation 1n the <ocial
environment 1mposes a train on a per
<on depend> upon his conception and
evaluation of 1t Similar situations do
not have the ame meaning for all per
sons  Indeed, a wtuition rated by a
detached observer as undisturbing may
not be so regarded by a person involved
m 1t The opposite  trangely enough 1s
equally true

To unfavorable influences from both
environments the body responds Eather
a di turbing physical factor or social
situation may act as a signal whereby
the body reacts in an effort to neutrahize
overcome and nullfy the unfavorable
mfluence to avert its further operation
and to restore the body to s usual
state This 1s the process of adjustment
or adaptation 1 which the body re
sponds as a whole physiologically bio
chemically and psychologically 1e
through hodily function mood thought
and behavior Depending on the type
of disturbance the reaction 15 mediated
at various levels of the central nervous
system  For signals from a socal situa
tion the bram acts as an adaphve
organ directing the mitigating oppos
sng and restorative efforts of the body
Snce all parts of the human system are
subject to participation i this adaptive
reaction the tremendous potential of the
bran for altering bodily function and
hehavior can scarcely be overesumated

The capacity for adaptation 1s not the
same m all persons hence success m
adaptation 15 vaniable How well man
ts to a situahon in the social en

react
\aronment depends 1n part upon hus con

ception of 1t When he percenves a
hfe situation as oppressive ob tructive
or unsatisfying he may not be able to
make a favorable adaptation

Somatic and psychological alterations
occurring during adaptatron may lead
to disea es designated di eases of adap
tation  Thur production has been
varou ly explained It has been sug
gested that they occur as a result of 1
appropnate or overly ustamned adapta
tion  Aunother view 15 that disturbances
of bodily funchon mood thought and
behavior which occur during periods
of adaptive effort make po 1ble appear
ances of disease proces es which might
not otherw: e mamfest themvelves

Ackerman has described 1n detail his
views on the psychological processes
compn ing adaptation and the ome-
times pathological consequences Three
levels of phenomena are imalved i the
iteraction between the mdiidual and
soctety the structure of the environ
ment 1nterpersonal relations and the
wmner psychic hfe of the indrvidusl
Personality and society cannot be con
sidered apart  Human behavior 1s
shaped hoth by the orgamization of the
internal forces of persomality and the
external forces of society  Soctal forces
do not operate 1 a human vacuum nor
does personality eust i a ocial
vacuum  Social forces are mediated
through that phase of personality which
achieves expression 1n group relations
Hence in studying social phenomena
the most serviceable definition of per
sonahty 1s that which empha.izes the
onientation to socal parbeipation

The functions of personality are
onented m two directions (1) toward
the nternal processes of the orgamism
and (2) toward the social environment
There 15 continuous nterplay between
the two relanons Together they con
stitute total personahty In its position
of mterchange with the environment
personality has a relative umity

Society 1s the medium m which the
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1dentity of a per on gradually emerges
As the individual matures heachieves an
identity which 15 at once hoth ind
widual and soczal He has an individual
¢if and 2 somal elf The individual
compenent of personal identity 15 rep
resented 1n the more durable less mod:
fiable aspects of character tructure It
15 the core of the personality the more
personal private relattvely fixed aspect
of elf It reflects behavioral tendencies
which have been conditioned by inter
achion of biological di po itions and
family environment  The ocal rom
ponent of a persons identity s
represented 1n the less durable more
modifiable layers of character It 1s Jess
personal less private less fixed It re
flects behavioral tendencies which have
been acquired later It 1s these relatively
more external layers of character which
permit the greater degree of penetra
tion by ocial forces The social 1dentity
of a person reflect the continued inter
dependence of individual and soctety
For pre ent purposes we are primarly
concerned with this ocial self ripre
senting those functions of personality
which are externally oriented
Tho~e operations of the social elf m
the context of a given life situation may
be called social role  Social role 15 the
intermediate  between intrapersonality
lfe and group behavier bewg that 1n
tegrative a pect of the total per onality
which 1s expressed 1n ocaal action It
implies the capacity of the per onality
to make flud changes i form mn ac
cordance with the adaptational require
ments of the indwiduals po tton 1
ocety In a gnen time and social
situation certain components of the total
eif are molulized 1nto action and moved
o n dommant posthen while other
components are temporanly subord:
nated In esence this 1s the process of
<ocial adaptaion By defimtion ocial
role 15 the adaptational umt of percon
ality 1n action
The psychic proceses and combimed
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components of behavior make up the
configuration of social role  Onenta
tion 1n this achion pha e of personahty
presupposes a <et of goals and values
commensurate with the mdradual s post
tion i a gnen group The e values
which provide  directives for <ocial
action are derived partly from the mndi
vidual personahty and partly  from
group orgamzition they are oriented
toward both <elf and ones relanons to
other persons Their dual o ntation
involves (1) persenal attitude toward
ones indwidnal trving  and (2)
quality of apperception of culturally
dominant patterns of interpersonal re
lations

Qut of the orienting coordinating
functions of personality and the ur
rounding group forces there 1s crystal
hzed a speaific pattern of action which
15 reflected 1n the form of a particular
social role Some of the components
entering into the integration are apper
ception of patterns of interper onal re
Jations attempt to achieve gratification
of iner need  assertion or subordina
tion of self compliance wath or prote t
agawnst secial pre sure  effectuation of
means for control of the environment
election of particular defenses azainst
anviety an effort to find olutions to
personal conflict  projection of 1aner
conflicts into the soctal role  These
components determine value orentation
and the corresponding configuratien of
the ocial role

The relative success or falure of
adaptation 1m a gven sonal vole 15 the
e ult of comerdence or conflict between
character di po stion and ocial environ
ment There are numerou vicws. tudes
1 the relation between ocial role and
wndividual perconality  Firsty 1t s a3
sumed that the normal peron ha the
capacity to effect fleibly a sarety of
ocial roles 1n accordance with adapta
tional requirements  But persons vary
m the extent of thew repertowre and
they may be required to a. ume roles

e
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beyond their range or out of character
Second the degree of p ychic distance
between the individual and omal elves
15 significant  In emotional content the
ocial role may be peripheral or central
to the indinidual self hence 1t may have
central or perpheral sigmficance 1n
relation to the 1ndniduals emotional
Lfe  Such relations will determine the
degree to which an mdnidual's dents
ficationt with a group 1s enune or false
spontaneou and healthy or forced and
anvety ridden
Third the imount of anwety gen
erated 15 influenced by the degrce of
harmony or conflict between individual
identity and <ocial adentity  The per
on~ wnner concept of <elf either may
comcide with the a pect of <elf projected
mto a particular  ocal role or may
clash with it Tn the event of conflict
anvety 15 generated with profound
effect. on cocial role It may induce
mcrea mg n tability and a tendency
to rapid change of roles Or it may
mduce increasing nigidity  In either
event adaptive efficiency 15 impaired
Thus the personahty performance i a
given social role 15 affected by the rela
tine harmony or conflict between the
ocial expression of self and the inner
evaluation of <elf
Jn this proce s of ocial adaptation
the mdividual may react to social pres
sure in four ways compliance protest
withdrawal new integration It 15 the
latter reaction which 1 of parhicular 1n
teret New integration occurs when
social pressures are overwhelmng and
exceed the mdividuals resources for
phabfe adaptanon  Sometimes the di
lemma of more than one role brings on
the ensts  This situation occurs when
a person faces two antithetical roles
and 1s wncapable of a suming either or
when he must perform two rtoles but
therr conflicing nature presents per

adaptive breakdown of the characteris
tic and usual social role  Then the per
on 1e pond with integration of a new
form with di tinctive properties of its
own Thi proce seems to occur 1
the development of the <o called psycho
somatic di order

Through physiological arrangement in
the course of adaptne reaction any
hodily function subject to the regula
tion of the central nervous systerm
might be influenced to a 1gmficant de
gree  That regulatory influence might
be mediated directly by any of the
nersous pathway by internal  ecre
tion or mdirectly through changes in
the overall belasior of the indiidual
Al o the physiological changes brought
about during adaptation to hfe situa
tions may nclude release or production
of conditioning factors contnbutory to
the occurrence of diease Hence the
association Letween adapline reaction
and meidence of allness may he ex
plamed on reasonable ground  Thrs
recogrunon of the adaplive reaction to
a soclal 1tuation as either a precipitat
mg or perpetuating factor in diseace
imparts to this relation hip an impor
tance in prevention and treatment

Whatever the explanation d: eases
have been produced experimentally as
the consequence of adaptation  Sim
larly ncidence of illness m person has
been associated with hfe ituations con
cerved by the individual as disturbing
and 1nvolving the adaptive reaction In
one study 1t was found that at lea t one
third of all eptsodes of allnes were 1n
fluenced 1n thewr time of occurrence or
1n thexr cour e by the attempts of per
ons to adapt to situation  From this
<ame 1nvestigation came the view that
the majonty of all occurrences of illness
1n adults are influenced to some degree
by efforts to adapt to the oc1al environ
ment Hence it has been concluded that
man s bility to illness 1 to a

formance of them The q of
the unre obved conflict between the emo
tonal content of antithetical roles 1 an
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large degree influenced by his relation
to society
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This conclu 10n 15 not surprising mnas
much as the state of the host has long
been recogmzed to have an influence on
the occurrence of illncs  Exposure
and extreme fatigue are conditions be
heved to be conducive to the occurrence
of disease or to adversely affect its
cour ¢ Reachion to a disturbing sttua
tion surely alo repre ents an altered

tate of the ho t

To carry the equence of events to
completion 3t hould be stated that not
all per on reactmg to a sitmahion con
tract the same type of illness Just as
a sumilar atuation does not affect all
per on alike those who do react with
an as ociated iline s do not develop the

ame disea e Although mans relation
10 his social envaronment exert a major
mfluence on the eccurrence and cour e
of dllne 1t has relatnely httle mflu
ence on the type of the di ease  Rather
the type of disease 1» beheved 1o be de
termined by sarious other nfluence
(1) The physical environment and op
portumty for exposure to particular
pathogemc agents and conditions ex
tant at that time and previously (2)
the genetic consutution of the per on
The vanabihty in the e factor could te
re pon ible for the differences . the
type of dicea e developed

Enumerating a few of the sarous
dueaes a ocated with adaptne re
action  uch a ulcers colits a thma
and cardhac di ea e probably brings the
vord psycho omatic to mind Actually
no qualitatne differences have been
found between chi eases 1n their relation
to ocial adaptaton Whatever differ
ence may ex1t appears to be quantita
tise that 1 certain di cases appear to

be more readily and therefore more fre
quently and more profoundly anfluenced
i their coure by the physiological
effects of adaptation than are other
The e have ganed the name p ycho
omatic d ea e

Thi account pre ents a worhing hy
pothe 1 that fits the avamlable ob er
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vanen It can form the bais for
e-tablishing a number of objecines
mnsestigations decigned to test the propo
sttion that a relation hip ex1 t between
ocial environment, phy ical environ
ment genetics and coronary disease

Methodology—Wath this background
the group turned to con 1deration of oh
jectives and the methodol>gy most ap
propriate for achieving them  Speafi
cally 3t di cu ed the detection of stre
and means for mea unng its mntenaty
When 1t 15 con 1dered that stress may
be induced by a vanety of mean that
stre <ors 1mpnge or gamn entry to the
body at very diferent point. that
reaction the body ues vanous y tem
and proce ses—physiological biochemt
cal ‘and p ychologi al—it 1> by mo
means certam that tress 13 a 1mple
homogeneous quality  Certamnly recog
mtion of 1ts possible heterogeneity and
complewity gue no encouragement to
finding 2 1ngle te t let alone a quan
titative method It wa agreed that
tre s cannot be directly di tingui hed
It was admitted therefore that there 1
no measure of the tate of stress per ¢
1 the body

The problem was then approached by
con 1dering the relations of tre  One
15 the reaction to it Lan tre s be de
tected by 1ts effects? Thi question wa
diecu ed mn different term  namely
the measurement of wten 1ty of stre
by indexe or indiator  Reaction to
stres. 1t will be recalled compn e
numerou functional changes imvolung
phy 10logecal proce e and behmvior

Some of the e change have been pro
po ed and used a indicators of tre
Changes 1 metabolic rate blood pre
ure pul e rate oxjgen con umption
llood cloting mood or behavior were
mentioned  But 1t va deaded that
none of these ndeves mea ures tres
Corticoid  excretion and  blood luvel
were regarded as bemg more related to
tre  and therefore letter indicators
1 at thetr limtations were achnowledged
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Tt was thought that exten e mca ure
ments of thew ndicators m relation to
tre s would not be productne  In the
opmion of the group there 1s no simple
indicator which provides an objectrve
mea ure of the inten ity of <tress It
was pomted out that future research
may provide ~uch an indicator  For ex
ample changes in the hypothalamus
<cem to be clo e expressions of strews
But a method for evaluating these
changes 1s not now ready

The group then turned to the ante
cedent relation to stress namely the
factors producing 1t A te t was aited
i which type and load of work were
used as indicators in measurement of
tre s

Hinkle proposed that a combination
of I oth relations the antecedent tressor
and the <ubsequent reachon be studied
Here the tressor was designated the
challenge [t was proposed that the
challenge be di covered 1n the constella
tion of circumstances m the environ
ment both physical and soctal that this
challenge be evaluated and that the
reaction to the challenge be studied

In an imestigation of the relation of
athero clerosis and hyperten 10n to per
onality and the ocial envitonment the
complexity of this area and the use of
the term stress  hould not obscure the
fact that the epidemioloacal methods
here are essentally no different from
those used i other medical studies At
the tart a hypothesis should be formu
lated about certain events or processes
withm the cardiovascular system which
are thought to be relevant to athero
clero 15 or hypertenston and about the
way that these processts may be modi
fied by nervou endocrine or behavioral
mfiuences as the indmidual reacts to

cate that he percerves a gnen aitua
tion 1n a certain manner or features of
the imdiudual (whether <ocially cul
turally or p~ychologically determined)
which make 1t Likely that he reacts to
his hie sitwation 1n a certain manner
The expertmenter counts classtfies and
sechs as ocraion  as i any other epr
demiological study

The ame con 1derations of expert
mental design selection of sample and
reliabshty of indexes that apply wn other
tudies apply here The expenimenter
should try to aveid nane a sumplions
(such as that pnmitive societies are le s
complex and less stressful)  He hould
try to clas ify like with hike (and not
to asume that Negro school teacher
are the same as Negro laborers) He
<hould try to call phenomena by their
precice name (and not to call araety

tress ) He hould try to report
re ults 1 terms of observations (e g
respon es on 1 psychological test) rather
than as conclu 1ons or diagno es {eg
hysterical personalities)

With the help of lilled behavioral
and soutal cientists pecific answers to
pecific questions can be obtained

In the <ame vein Ackerman ngge ted
that the psychosocial representation of
stre s might be approached operation
ally 1 the context of the mdinidual
functioning within  the famly  the
famuly within the community  This ap
proach requires procedures for systema
tte psychodynanic study of the ongoing
1nteractional proce ses of the mdividual
patient with his fanuly group It 1s as
sumed that the individual patients
would undergo traditional forms of p y
chiatne and psychological study Be
yond that however there would be
systematic examination of the famil
% s internal or

tus tota] life situation As the depend
vaniable some mea ures of the cardio
vaccular Teactions are ued  As the
mdependent vanable one can mea ure
objectrve features of the hife situation
features of the mdiidual which md
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and external adaptation to the surround
g community The individual patient
15 then uiewed as a living umt withen
that group Necessary to such an ap
proach s a dynamuc concept of the m
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tegratton of personality into required
fanuly soles  The phenomenon of
breakdown and 1llness may be seen both
as a function of the individual organism
and as a function of the familial organ
1m  Of pecal sigmficance m this
connection 1s the relationship between
the emergence of illness and the inter
play of mdrvidual and family group
defense agamnst anxet

In an auempt to correlate speeific
defen e operations anviety and omatic
pathalogy 1t 15 necessary to look nto
the conflict tenton and anxiety
arou ed hy a threat to a persons m
tegrity  Perhaps particular configura
tions of subconseious confhets and frus
trations may be found to be related to
dr ease  But the expenence of conflict
alone 13 no index of functional break
down with illness It 15 essential to note
how man perceives a threat mn a situa
tion and how he considers which of his
resources might be mobilized to protect
him and control his tension

Every human being expenences func
tional distress m a particular way Hence
it 13 no urpn e to observe certain re
actions 1n the inner organ system W hen
there can be no relea e of tension n the
voluntary mu cles 1t may flow over 1to
the h and para ympath
systems That 1s an 1nappropnate kind
of mobulization of defense again t ten
«on a failing type of mobihzation Such
inappropnate mobthzation sugge ts that
there might be a relation hip between
acting out and acting i1 The phrace
acting out igmifies a sitwaton 1n
which & per on 15 expenencing a con
fict 1n a distre ng way he cannot
cope with 1t and 10 an rrational and
mappropriate way elements of that con
fict pill over nto <ociety 1n <uch a
manner as to get ham into trouble be-
cau e his action does not fit the social
ttuation  Although the consequences
may be unplea ant for the moment the
indmdual has  ucceeded 1 reheving
the exce e ten 10n and has e tabl hed
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an equiibnum for his iaternal hfe
Howeser 1t 1s possible to concenve of a
situation m which the individual would
like to act out but does not dare  Such
2 1tuation would elieit drfferent types of
defen e behavior some indicatmne of
well being and <ome which are patho
genie erther p ychieally or  omatically
or both It would be profitable to con
duct  tudies on the mobilization of
healthy or pathogenic defenses and thexr
po thle relation to disease

Pather than attempt to worh out the
sequences of changes 1n the development
of coronary disease with special inquiry
mto stres. Dr Selye would go directly
to a mdy to determine whether ub
tances found exprrimentally to protect
ammals from cardiopathy would confer
a lke protection againt coronary
dieas, i man He reported his ex
penmental observations recommending
that they be put to chmeal test Dr
Selve a werted that combined treatment
with certain  terond  and electrolytes
produces a cardiopathy characterized
by necroses The steroid was regarded
2 a conditiomng factor 1€ 1t condi
tioned the heart for production of the
cardiopathy by the electrolyte  Among
all steroids tested only certamn corticord
had this capacity As a conditioner
2 methy1 9 chlorocorts of  (Me C1 COL)
po e sed the highe t potenry

Following conditioning of ammal
with the effective steroid certain electro
Iytes could induce the necrotic cardi
apathy  Only certarn sodwm  alts
pecifically monosodium pho phate o
dwm <ulfate and sodium perchlorate
had this ability Other odium alts
were inactive It was concluded that
both the cation and the anion po e ed
this <en 1tezing potency

Certain other electrolytes actually pre
vented development of the necrotic
cardiopathy when they were gnen
tmultaneou v with enitizing electro-
Iytes to ammal  wmtably conditioned
vith  terad Among all the alt



tested pota wm chloride and magne
stum chlonide were the most potent
protectors

In all experimental animals used—
rat gmnea prg monkeys and dog=—
ths reaction has been produced It 15
fair to as ume at least that a chemical
mychamsm for 1t ests 1n man

Di tinet from the cardiopathy pro
duced gradually by the persistent action
of corhcords plus certain  activaung
odium <alt 15 the sudden eliciting
effect of tre  Although pretreatment
of rats with thre hold dose of Me Cl
COL plus NaH PO, produced lttle or
no cardiac damace sub equent expo
ure to the stress of neuromuscular
effort ammediately ehated severe and
exten 1ve cardiac necro es n all expen
mental ammal  Under the same ex
penimental conditions of pretreatment,
\arous stre.. creating maneuvers simi
larly mduced 2 high mcidence of myo
cardial necroses Neither Me Cl COL
nor stre s alone produred cardiac ne
cro:  But after pretreatment with
Me CICOL alone 1e without sodium
alts numerou quite unrelated agent
creating tres had a cardiotovic effect
Hence the eliciting action of stress wa
tegarded to be nonspecific The pre
aptation of infarctlike  myocardial
lesions by sudden exposure to strescors
15 of pecial 1nterest 1 view of s clim
cal 1mplications

After pretreatment of rats with Me
CICOL a 1mgle ntravenous mjection
of papam extract produced myocardial
necro es more readily than otherwise

Tt 1s highly sigmificant that RCl and
MgCl are effective in presentine the
varous forms of cardiopathy produced
by the following different means (1)
corticond  and sensitizng Nasalts (2)
corticord conditioning  followed by ex
po ure to 1arious  tres ors and (3) 1n
travenou 1njection of a protea e These
oh envation  rai e the hope that they
may alo le Leneficial 1 presenting
cardiopathies in man
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It was stated very clearly that the
exp lly induced card hies do
not reprod all the lstopathol
changes presently regarded as a ine
qua non for the development of coto
nary dieae For example there 15 no
athero clcrois Hence  pathologreally
none of the expenimental cardiopathes
i ammaly 15 an analog of coronary
d1 ease 1n man

Nevertheless since both potas.ium
chlonide and magnesium chloride exvert
protectne action agasn t various types
of myocardial pathology induced exper
mentally by different means Dr Selye
belteves that this fact warrants te ting
of their efficacy in preventing coronary
thrombosr n man  Fusthermore 1t
would be a afe and «umple procedure
There ave three types of procedures
commonly u ed 1 ascertaimng etology
and treatment of a disea ¢ (1) exper
mental production of the dicease u ually
m ammils  (2) test treatment of the
naturally occurring di ea ¢ 1n man and
(3) test prevention of the natural
di ease  If patent studies on the pro
tective action of the electrolytes were
undertaken the preventive type would
provide critical data  In addition o
many Ines mght be saved that uch
tests are Ju tified even 1f the likelthood
of success eems small

Environment Culture

Having considered tress we now
turn to ats emronmental source It
18 obvous that both the physical and
soctal environments may cause stre
Becau e the influence of the phy 1cal en
vironment was scheduled to be
cu ed by another section our attention
was focused primaniy on the socal en
vironment as a <ource of stres et
o mtertwined are the two environ
ments that the phy wcal environment
was mentioned at appropnate pomts

Tt mut be remembered that ociety
cannot be considered separately from
personality  Human behavior 1 haped
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both by the orgamization of the internal
forces of personality and the external
forces of ociety Indeed the two are
snterrelated throughout life  Environ

CARDIOYASCULAR DISEASES

dom of the group This way of life
mcludes innumerable details of be
havior which repre ent the normal
anticipated  respon e of any of the

ment has a molding effect on ck

structure which vanes with the distine
tive features of each society At each
age level and at each stage of per on

ociety s bers to a lar situa
ton Norms of behavior and opmion
constitute a culture pattern  Culture
as a whole 15 & more or le » orgamzed

ahty the Te

of such patterns It provides

quires distinet types of ocial function
from the individual Hence ocal en
vironment contributes to the haping of
adaptive behavior by determmning the
path along which the ndnidual may
ucce fully adapt to his surrounding
It remnforces <ome mdridual drves and
subordimates others  Current factors 1n
the environment mfluence the social
level of personality integration and may
even penetrate to the indiadual per
sonality

The ocial environment 15 also the
medium for situations which are the
ources of stress But agan the itua
tion cannot be con idered separately
from the parhapating personality The
situation derives 11s meaning from the
participant s interpretation It has been
found that a parhicipant 1n a ituation
evaluates its  tress provolng  quahty
differently than does a detached ob
server It may have a meaming and
1gnificance for the participant that does
not enter into the ob ervers evaluation
Hence the problem becomes How may
per onahzed  tress creating  rtuations
i the ocial emuronment be detected
and identified and how may their rela
tion to cardiovascular diseae be
tudied?

Specialization has brought about a
dnviton of the social environment 1nto
culture society and the famly It s
therefore mo t convenient to con ider
the nature and methodology of each
divion  eparately yet the three be
come commuingled when any one 1s
subjected to tudy

Culture compn es the cu tom  man
ners way of hfe and conventional wis
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members of any <ociety with an mdis
pensable guide 1n all the affairs of hfe
It would be impos.ible either for them
or for society to function effectnely

without it It operates with a back
ground of octal approval and somal
pre ure

There are many types of culture in
the world Broadly speaking they differ
in their homogeneity and imphaity
Even within national border whether
i ections or in smaller ubdivi tons
such as district  vanants of the ba ic
culture may appear Since the anthro
pologit m hi  tudie 15 often con
cerned with the cultural homogeneity
of a ample he <ometimes ha to sepa
rate population group mto ubculture
and even 1nto further fractions Becau e
of cultural heterog neity  tudies m the
Umted States were regarded a mo t
difficult by the lute Ruth Benedict New
Yotk Ciy itelf offer an smpre ne
array of subcultures

Dr Shapiro empha 1zed that the mo t
important property of culture 15 the
learned patterns of behavior By that
15 meant the patterns that people hve
bv the expectations they have 1 the
behavier of other people 10 their own
commumty  These cultural patterns
confer the abthty to carry on a rela
tinvely large senes of behavioral patterns
1 a emautomatic way By providmng
a way of routine hning these patterns
pare man the nece ity of con tant de
c11on  Becau e once a pattern 15 estal
It hed and expectation blt up for most
of the events in daily hfe man can pro
ceed m a predetermined wav without
givng much thoueht to st Thi proce



dure 1< of cour e a saver of me and
of emotional wear and tear on the inds
vidual for haung to make fresh dec1
sions for every item of behavior would
mndeed be time con umin,, and enersat
g  Man comes to take his cultural
pattern o much for granted that mot
of the time he does not think about te
operation  Then when he encounters
a 1tuation which 1s different he thinks
of 1t as bemng very odd strange and
peculiar
No matter how well regulated a
ociety may be how well understood
the cultural patterns may be by mem
bers of the community there 15 always
a residuum of conflict which may an e
anywhere 1n the ocral order to provoke
emotional stress It was Dr Shapiros
belief that a highly educated socety m
which the people have a varety of rules
and statutes o contend with may con
tain many more sire screating itua
tions than does a primitive organization
For example beng a member of a
minonty group or exclusion from a
ocial clas or operation of econorme
factors that are fleuible and open to
mampulation beyond what the cultures
might be expected to control—all these
things a» they appear in the more
highly developed society give nse to
more 1tuations which could produce
tress than occur 1n a bushman ociety
where there 15 not much econome dis
tinction between the members of the
soctety where there are no clas es and
where there are no minomty groups
Obviously even there ome situations
which would lead to stress would occur
but the number would be fewer
Methodology—It 15 to

each compr ing numerous detatls  To
add to the difficulty an indiidual may
differ 1n hus behavior 1F ever <o shghtly
from time to ime and indraduals may
differ even more from one another
Thu a real culture pattern 1s a eries
of varying behaviors although the
range of vanaton 1s wually within
moderate humts

This vanabihty of behavior yields
data that are much too bulky and un
wieldy to be descriptive and workable
Hence the anthropologist develops a cul
ture con truct pattern by estabh hing
the mode of the semes of vanations
within the efectine range of a real
culture pattern  he then wses this mode
as a symbol for the real culture pattern
The total culture construct 1s obtained
by combimng all the culture con truct
patterns  This procedure provides a
concise and convenlent approximation
of the conditions existmg within the
real culture It 15 a serviceable method
for summanzing group behavior in the
achivities of linng

It has been repeatedly emphasized
that whether a sttuation 1s stres provok
ng depends on the conception of a per
son mvolved 1n 1t not on the judgment
of a detached observer Since the
situation thus derives 1ts value from the
participant the anthropologist as a de
tached observer canmot directly un
errngly and a suredly detect and 1den
tify stress bearing «ituations At be-t he
can study each culture separately and
select those situations that mi_ht hLe
stress provohin,

Cultural patterns of behavior are the
concrete expressions reflectmg general
1zed or values Because of

de enbe briefly the way a cultural an
thropologt t works Ius methodological
approach, once he has elected his popu
lation sample  His objective 15 to pro
y1de an account of group behavior 1n all
actinties of living  But such an area of
oheervation 15 vast and complex  Cul
sure 11eelf has 2 multitude of component

their influence on behavior value onen
tations play an mmportant function mn
the hves of individuals  Professor Clyde
Kluckhohn defines value onmentation 1s
a generalized and orgamzed concep
tion 1nfluencing behavior of nature of
man s place m it of mans relation to
man and of the desirable and nonde 1
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able as they may relste to man emviron
ment and nterhuman relations

Florence Kluckhohn has developed a
conceptual cheme which will permit a
sy tematic  cla ification  of cultural
value omentations as they pertain to um
ver al human problems This scheme
et forth central types of value orienta
tions and the ranges of thetr possible
vanability It 1s based upon two as
sumptions  The fir t 1s that there 1 a
lLimited number of ba ic human prob
lem for which all peoples at all times
and 1n all places have had to find <ome
<olution

Fne of these common human prob
lem regarded as beng of key m
portance were tated in the form of
que tion.

1 What are the mnnate predip tons of
man? That1s whati s bas ¢ human nature?
2 What 1s the relat on of man o natre®
3 What 15 the significant ume dimension?

4 What 1s the val d personality type?
5 What s the dommnant modality of the
relat nship of man to other men?

The second assumption underlying the
heme 1 that solutions found for the
problems are vanable but that the
vanability 1s within a range of pos ible
solutions  She recogmizes three types of
soluton for each unner<al human
protlem This scheme permits a sys
tematic compari on of societtes or sub
groups on the basis of man  conceptions
of fundamental and umversal relation
hips
Dr Shapiro acknowledged the va
ludity of the tupes of value onentations
However be teliesed that ther ap
plication 1n observations on ndividuals
might be difficult becan e they are al
tract A a more u eful procedure he
prefers to deal with peafic everyday
ttuations
Dr Shapiro enumerated everal ex
amples of hkely ources of tress 1 cul
tures  VMother in law avoidance in ome
Amencan Indian <octeties 15 a cu tom
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vhich might be a ource of tress
wherea 1n our society with its mother
winlaw jokes the situation 1s not the
ame  On the other hand social mo
bility 1s probably a ource of much
difficulty 1n our own ociety but 1t does
not ex1 t 1n Polvne 1a There the natives
are mot fired with ambition to become
tycoon  Polynema has no tycoon <o
the native have no particular de ire to
be one Indeed Polvnesia has no ocial
cla e« and corporation hence it ha
no high pre- ure executnes Prestige
and <exual jealou y occur in hoth cul
tures but 1n quite different character
Certamnly tress occurs m all ocieties
W hat should be underscored 15 that the
ongin of the stress may vary not only
with the conception of the affected per
son but alo from one ociety to another
Exen when ociehes are apparently
wmilar they may not be becau e of the
different otertones

Dr Hinkle recounted ob enations
from a cross cultural study of health
patterns m groups of Chinese Hun
garian and Amencan college tudent
Cultural differences were ob ered n
their attitude toward work, relation
ship to father and geting ahead He
raced the question whether the type of
attitude might be a ociated with a
cardiova cular reaction pattern related
to the development of atheroscleros:

Dr Shapiro pomnted out the danger of
overgeneralizing on the basis of ob er
\ations from a subculture For example
getung ahead has a very high value
Tating among a very himted portion of
the Chane e population but 1t as by no
mean typical of all Chine e Mor are
all Amencans dmven by overaultine
ambition and high a piration  Since
there are ubcultures 1n both China and
the United States it1s i ky toue ub
cultural patterns 1n making broad gen
erahizations about Chinese and Amen
can It 1 neces ary to ascertan how
general a pattern 1 3n a culture

Three other types of tudies were re



garded a~ likely to yield sigmficant n
formation

Because of madequacies 1 published data
1t 3 ould be desirable to conduct cross cultural
studies on blood pressure

Concernin,, hypertension 1t would be useful
to study cultueal groups m which persons have
a desire to act out but fear to do o because
of the consequenres as contrast d with other
cultures m which 1t 15 permissible to act out
freely

Tnterrelationship normally provides the indi
vidual with some degree of protection In our
socrety this sy tem 18 not \ orking as well as
1t mught It would be helpful to study groups
n which the culture normally provides vaned
degrees of remforcement The mdividual
should be studied 1 relanon to the family
and to the larger culture In this compan
son of cultures po sible relationships with
cardiovascular disease should be tested

To Dr Shapiro the paramount ques
tion 1n methodolo,y was how to eval
nate stre 8 1n one culture n comparision
with tre s 1n another It 1s a difficult
problem because the personal reaction
appears to outweigh the particular it
uation For example 1s the Chinese boy
strvang for cholastic pre hige under the
same kind of tension and pre surc as
an American youth attemptimg to chmb
in a business orgamizition? It 1s con
cenable that the two situations require
different types of adaptaton Whether
one rmght he a sociated with a «igmfi
cant change 1n cardiovascular function
1 a matter for tesung Above all 1t
would be helpful to have an objectne
phyaol l measure for evaluating the
stress provoking  potency of ituations
Then they could Le more readily 1dentt
fied and compared 1 different cultures

Some caution should be exercised m
the con 1deration of broad eultural fac
tors a <ociated with stress a  pos 1bly
related to heart disease Specifically the
followin,, concephions and practices are
to be avouded

1 Lumping all threats or stran upon
the individual under the encompa ing
term of load tres or challenge It
would be better 1n any anthropological
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inyvestrgations to make ob ervations on
more himited and peafic phenomena
16 fear rage dilemmas of dect 1on
ordeals of endurance or tolerance

2 Lalure to differentiate a far as
posstble  between the phenomenon of
culture and the phenomenon of ociety
Tor research purpose there 1 an ad
vantage 1 heeping them conceptually
and somewhat operationally <eparate

3 The popular and largely false as
umption that the relatively primitne
and prehterate societies are simpler
and le 5 tressful than are our soph
ticated and civilized <ocieies  Therr
stres ors may be more intense than
ours and <ome of their components may
be more complex (language hinship sy
tems and <o forth) We can be certain
of finding wider cultural contra ts in
primitive <ocieties but not so certam of
finding greater stmphaity of components
or potential stre sors for per onal ex
penence

4 The easy as umption that culture
and <ocrety are primanly  offenders
rather than befrienders to persons sub
Jected to stress (fear etc ] The primary
function of culture and <ocrety 1 to
olve or reohe a peoples problem
Most sociocultural systems do a reason
ably adequate job of 1t

5 A tendency to neglect or 1gnore
the utility of a balance between tres
mduction and stress reduction mechan

1m  withim a ocwocultural y tem
{gho t fear)
6 Falure to properly differentiate

hetween a homogeneous and table cul
ture and a heteroceneous and/or chang
g culture There 15 an apparent tend
ency for the reduction mechant ms
of culturally induced stress to bLreak
down more rapidly than the induction
mecham ms

7 Failure to recognize and account
for the fact that culturally induced stre s
15 subject to modificanon by the 1g
mficant reference  group members and
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Ly mdniduahzed per onal expenence
(famly)

8 Failure to allow for or to take ad
vantage of the phenomena of cultural
electinaty i <ocially conditioned tre s
induction and stress reduction

9 Po ible lack of adequite recogm
tion and utihzation of evsting =octocul
tural anation 1n family  1ze and
tructure

10 Pos 1ble lack of recogmtion of the
re earch potentials of cultural yanation
for te ting the hypothesis of acting out
and actingin of stress fru tration

Environment Society

Concurring mn the statement that no
societies are free from sources of tre
Profe or Summons went even further 1n

aying that 1t probably would not be
po ble for a ociety to surine without
source of stress As snciety s means to
timulate and control action stress has
a wninal function Profe or Simmons
de cribed a procedure for 1dentifying
tre s provoking situations by peeling
off layers of perceptive nterpretations
of them A list of eritical 1tuation with
a potential of creating tress mn the hfe
of man in lns culture 15 prepared for a
particular ociety Three questions are
then applied to each r1wation Would
it induce stre s becau e of 1ts physical
element ? 1 1ts tress-inducing nature
rea onatle only 1n the hght of the cul
ture? Ts there any a pect of the 1tua
tion protohing tress that 1 not explain
able by erther the phy 1cal environment
or human culture and dependent upon
the pecial experience and 1dio ynera
tes of the participating ndividual?
In hort the e que tons ek to a cer
tain whether the tre« mndueing nature
of the 1ruation has a ba1 of phy ical
or cultural reahsm as hared 1y other
members of the ociety

When applied to the Hop1 Indran 1t
was urpr wng to find hittle 1n the phy 1
cal environment that erved a a real
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1 tic source of tres Yet 1t was obvious
that 1 therr lnes the natives expen
enced much stre  mo tly cultural n
origin Certain 1tuations also had stre s
productive a pects that did not seem to
make sense Deeper imestigation re-
vealed that the natrves had been con
ditianed 1o fear particular 1ituatons It
was then pos 1ble to place much of the
eemmgly 1llogical and unmtelligible 1
the category of culturally reali tic stress
beanng situation  Furthermore 1t was
oh erved that although the native are
subjected to culturally determuned stre
rotential  their tres 1 resohed by
other cultural provisions Thus the cul
ture creates stres. provoking situation
but 1 al o provides protectine mea ures
again t them

From these obseriations Profe or
Simmons concluded that 1t 1s nece ary
to loo\ searchingly mto both the culture
and the per ons hife history to di cover
what patterns condittoned h: fear It
may be necessary to shee the culture
mto uch subcultures as orcupational
ethme rehgion and familial aspect
a ewen orrety

The u efulne s of social varable
ociety for epidemuological tudres nught
be con 1dered on the basis of their po
ible relesance to tress or cardiova
cular dieae eg the nature of the o
c1al system  ocial tatus with proces e
of omal tratification octal interaction
and social mobihty and ocial roles
whether they be acribed achieved
adopted or a umed

Other sociological vanables u ed n
varous tudies and found to be rgmf
cant are ocial claws type of re identtal
area occupation 1dentificatton m the
general population authority  leader
hip re-pon ibility and affectional tres
To theee may be added the following
ranalles  1ze of group forms of mter
nal rules del x
night of mem! ers method of 2 rgming
ta ks and handing griesances

A program of ~ociolomeal research




mto the epdemiological factors po sibly
a ocated with cardiova cular disea es
might profitably foliow the plan which

15 outhned by Dr Simmons with
teps taken omewhat i the order
named If undertaken by sociologists

1t hould be under the constant counsel
and gndance of a medacal tram of per
on who are recogmzed as experts in
cardiova cular & orders

A general ecological approach would
be recommended as preferable partic
ularly in the mmnal tages of the <tudy
Study should be concentrated on a par
ticular geographic area contaming a
rex onably wide range of factors sus
pected to be sigmficant n predisposing
per ons to cardiovascular diease  In
addition the factors considered (biolog
cal ocial cultural familial psychologt
cal etc) should be tho e for which
faurly rebiable technies of differentia
tion and/or measurement are available
It would 11 o be preferred that an area
where a considerable number of good
ecologrcal «tudies have already been
made he chosen 1n order to take advan

of cardiovaseular di ea e both 1n clear
cut 1n tances when there 1 no doubt of
the actual pre ence of the dieae and
1n ca es of border line incipient or po
tential existence of the di order Others
should be medically 1dentified as clearly
{ree of any recogmzed symptoms or 1n
dications of mcurrnng the dreae
The ¢ would <erve as controls or for
panel or eohort studies 1 long term per
pective  The 1ll and  potentially all
would be clas tfied according to degree
or type of complication age and other
categorie to be studied as the re earch
progressed  Probably special attention
would be given to the middle aged and
younger categones and only general at
tention paid to the aged persons

Some order of priority or sequence
hould be e tablished in the making of
statistical checks on maidence or prera
lence of the disorders as correlated
with eusting social factors. An order
uch as the following might be followed
sex ractal or ethme grouping rural or
urban re 1dence ecological areal place
ment 1n the region studied 1mmgrant

generaty

tage of the lated ecological knowl
edge existing on thearea Good examples
would be New Haven Conn Prowi
dence R 1 Framingham Mass or
Ervans County Ga Other areas might
be celected later to serve as areal con
trols or for comparative purpo es The
cho en area hould be sufficently repre
entative to make possible the gathering
of dat2 on the vamous factors listed
below or at least a election of them

A repre entane sample should be
taken of the entire population of the
area as of a pecified date This sample
would enve as the bace line and popula
uon from which all the succeeding data
would be drawn for analysis and cor
relative te t

Every member of this sample (with
provi 100 for ubstituting members for
drop outs of tho e faling to cooperate)

hould Ye ubjected fo a competent med
seal diagno t to determme the presence

religrous affihation  socral
class position as  pecrfically or opera
tionally defined—famuly structure ta
bihty and status as operationally de
fined extent of social mobility 2
operationally defined ete

When these gross statistical correla
tion have been carried as far as fea 1ble
on the ba<s of findings inten 1ve mter
viewing of tranfied sampled and
perhap paired respondents should begin
for much more detaled wnd defimtine
studtes These could be made on a one
shot cros ectronal basts and on a lon
term penodic panel baws Such fac
tors as shifing age tatu economic
stabibty  famly equlibnom  ocal
mobility diet  stres components and
so forth could then be stndied in the
context of case history and life hi tory
as well a the sociological context

This 1« perhaps as far a 1t 1s at all
ueful to ugge t po sible deign for an
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ecologreal study  Next steps  all along
the way would be influenced primanly
by the findings from the steps previou Iy
taken

Environment Family

In the vat social structure a hey
unit 15 the famly It 15 a primary group
intermediate between the individual and
wider society Here 1n this smalle t and
clo et ocal group culture, <ociety and
the genes meet Famly bond are made
up of a fusion of factors biological
p ychological social and economic The
family has a natural life hstory of 1ts
oun on the other hand every per<on m
hts hienme has several different fam
lie one for each period of hus hfe

Among the number of social purpo es
that the farmly serves two will be par
ticularly mentioned (1) It determines
the forms of behavior that are required
1n the fundamental and prominent roles
within 1t and (2) st provides trammg
toward 1integration mnto a wide range
of soctal roles and acceptance of ocial
re pon thility  Specifically family rela
tion hup controls the quahty quantity
and direction of emotional expre sion
it regulates and patterns the form and
range of opportunmties for secunty
pleasure and self reahzation 1t develops
a sen e of responsibility for the welfare
of others 1t teaches evaluation of

u pected danger 1 a situation 1t n
ten ifie or lew ens anvety and 1t n
fluence~ the choice of defen es again t1t

Obviously to fulfill these purposes

tability of the famly : important
The tability of the famly and it
members hinges on a delicate pattern
of emotional balance and interchange
The behavior of each member s affected
by every other member The degree of

tabubty 1n famuly relation hip 15 the
end product of complex interdependent
proce es for 1t 15 poverned by the
interaction of fanuly memlers 1 their
tespectine farly role  One require
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ment for stalility 15 maintenance of con
tinuity of identity Agamst this are
balanced the requirements of capacity
to change through recepuvity to new
expertence and learmng o achieve
further development and to £ll new
life roles Effectve adaptation requires
a favorable Lalance between this pro
tection of continuity and accommoda
tion to change The homeostasis of
behavior—the balance between con
unmty and change the clinging to
the old and receptruty to the new—
15 influenced 1n tarn by the capaaity to
cope with conflict Operating to prevent
a conflict 1o establish a protectine equr
hbrum or to compen ate for conflictnal
effects 1s the pattern of famuly role
relations called complementanty Farlure
to find an effective solution for control
of conflict leads to adaptive breakdown
which engulls all members of the family
Through fzulty functioning the farmly
may become a source of tres or fail in
its support of a member already under
pressure outside the home When a
fammly becomes di abled and ats opera
trons 1mpared 1ts stability 15 threatened
Usually such tmpatrment in performance
1s not total but parhal Some compo
nents of family funciomng maintam
their integrity while others are disabled
Farltes exhibiting deterioration may be
thought as of progressiely faling to
carry out their e sential fimuly function
Acherman ha devi ed a system of grad
wng familie which expres ex quantita
tively the extent of their disability
Breahdown 1n the psychological oper
attons of the family group does rot occur
all at once Imnally 1t may be rela
tsely localized and may be manifested
in imparrment of the famuly s capaaity
for problem olung and deci ton mak
g In the bemnuing the di integra
tive effects of hreakdown may be rela
tisely ubtle tut by d grees they pread
progres nely to aflect mor and more
of the family < 1a 1c function
point manifestations of Freakdown

&
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dr: are <0 takable as

to bLe easly detectable 1solation of
family members critical barrers to
communication  conflict and hostility
di integrabin,, famuly umiy  With the e
developments the family as a group can
no longer fulfill even s mimmum
functions

Dunng the cour e of deterioration
efforts may be exerted to halt or re
verse 1t Families vary in their capac
ity to contain those problems for which
they cannot find a olution while en
deavonng to make some tolerable re i
tution  Such compensatory behavior
1> pos 1ble only when despite conflict
and ahenation <ome famly pairs are
able to mamtain a atisfying pattern
of complementanity  In one way they
may damage one another yet 1n another
they may proude maternial upport and
an faction of mutual needs

Not to be overlooked 1s the relation
Tip between family conflict and psycho
logical conflicts within a member This
relation hup 15 2 basic mnfluence on both
ndinrdual and famly stabihty for the
tability of the indinadual per onahty 1s
partly dependent upon the stability of
the family Here agamn complemen
tarity n family role relations funda
mentally 1nfluences the course and out
come of per onal conflict

Stre s 1n the famly has focal pomnt
that are readily recogmzable As a
group the fanulv develops a mayor pat
tern 1n ats difficulties In ome the
mayor area of stres centers m the
mantal relanons m other in parent
child relations 1n bl others 1n the
truggle to reconcile the requirements
of multiple roles or to establi h the
po ttion of the family m the wider
community  Stress and conflict emerge
when the behavior of a member in one
faruly role fmls to complement the
needs of the member in the reciprocal

1
m;lelhodolog)——lt 15 difficult to corre
late cufture oTf personahty with either
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tre s or somatic illne 5 unless the refer
ence group 1s also interpreted for mo t
mfluences upon the indinidual are reg
tered through the intervening networh
of interpersonal relations The famly
1> one of the most nfluential group
Accordingly the individual should be
studied not in 1=olation but within the
framework of his ongoing evperence
and interchange with the famuly group
In that context personality and hie
huistories of ndniduals may be studied
1n relation to stre s and somatic 1line »

In an ecamination of the family mn
its relation to stress and somatic 1llne <
1t 15 clear that all elements mu t be in
cluded the indmviduals the family
group and the ‘anous interrelation
hips  In particular this examination
should cover the following areas each
members per onality lus interactions
both within his family group and out
side with the wider <ocial unit the 1n
ternal organization of the famly 1t
performance  of functions which m
fluence cach member by mculcating
both famuly roles and the <ocial re pon
sibility which comes with wider ocial
roles and the external adaptation of
the famly to the surrounding com
mumnity

When a person concemves of a itua
tion as di turbing or threatening he
reacts with ten ion and anviety In
this circumstance he con 1ders which
of his resources may be mobilized to
protect lum and to allay his anviety
In order to understand the per-onalized
disturbing element 1n the ituation and
the mndividuals raction to xt it 15
necessary to look into the wndividual s
personality conditiomng and defen es
But the indinidual 1s an anteracting
member of hrs group hence 1t 1s
es ential to study him and his life in
the context of hus group

Ina tudy of the famly as the related
group certam pownts hould be ob
served major areas of tress pre ence
of conflict  tate of tahility or deter
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oration performance of ba 1c funchons
e pectally support of a member who
mas have anxiety, and interplay of
disidual and  fanuly group defenses
agan tanaety It 13 necessary fo mea

ure the extent of p ychic resources for
control of anxiety both m the mdi
vidual and i the family group and
to correlate the defense behavior of
the andinadual with that of the network
of cloe relationships since the latter
compo tte plays an e sental part n
the mohilization of defense aganst the

CARDIOYASCULAR DISEASES

goes on 1n.ide the mdiideal  (2) what
goes on betueen this individual and
other significant family members and
(3) psycho ocal patterns of the family
as a whole

Several reported mvestigations on 1l
ness 1n relation to the family have con
centrated on one or another a.pect of
famly hfe eg the role of cultural
values  1manons of crs

The |ndmdua| His Personality and

Psveh R
vy

effects of anxiety Somatic L
1> related to the cuccess or failure of
the ¢ defen e operations  In fact 1t
1 mpre sne to note the apparent cor
relation between cnses n somatic fune
tioning and the relea e of acute anuety
lecau e defen es break down Thus
when the individual 15 studied within
the famuly group 1t 1s possible to relate
the occurrence of illness to an epi ode
of anxiety and to breakdown of de
fenes

Ackerman has developed a methad
of examuming the family and has pub
Iihed a detaled gude for 1t applica
tion®  His examunation include the
following  behavior components  the
relative autonomy of the individual his
emotional mtegration into family group
that 1 the adaptation of i per<onalty
1o the required family roles the fit or
lack of fit for the ame mdiidual of
igmficant  famuhal or  extrafamilial
role the extent to which the reciprocal
role Fehavior of other famly members
support or threaten the stabiity of
the mdnidual and the pwychological
1dentity and value orientation of the
fanmly group and its external adapta
ton to the community Data obtained
on these pornts provide the ba1 for
determimng the nature of three inter
related ets of processes (1) What

A hetman N W Iife Stress and B dly

D weae Character Structure in Hyperten 1 e

son  Ra Pl ery & Ment I
99098 Baltm re M1 Willams & Wil
o 190
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We now return from the environment
to the mdividual and hs susceptibility
to both stress and heart dieae It ha
been postulated that certamn mdividuals
are more vulnerable to stres. of these
& certain number appear to be prone
1o develop coronary diea e or 1ty cir
culatory precursor  For two yea on
thas subject has practical significance
(1) the eluerdation of factors re pon
sible for the development or precipt
tation of heart diease and (2) the
abslity to predict the probablity of the
occurrence of heart di ea e and to make
early 1dentification of probable vitim
as a basis of prevention

Vulnerability to stre s and vulner
ahility to coronary di ea e are two dif
ferent characten: ties  vet becau e of
their possibly sigmificant a ociation
they may profitably be tudied either
eparately or jomtly A persons rela
tion to stress exhibit two a pect (1
his ensituaty to tre« 1e the appro
poatene s frequency and inten ity
with which 2 peron concenves of situa
tons as di turbing and (2) the nature
of his reaction to that tre Tt s
p> 1ble that a particular type of reac
tion to tress may be one of the factor
fluencing the occurrence ar cour ¢
of heart dmeae Such a equence
would explan 1n part ams vulneral ility
to the cardiac complex

Is there a particular per onality type
2 ociated yvith development of heart



di ea~e® What are the characten tics
of <uch an individual? These seemingly
simple questions open a very large and
complex area The meaning of per
onality iteelf has been an elusne ub
ject  Allport has compiled more than
55 defimitions of personality which have
been propo ed at one tume or another
Since the method of distinguishing per
onality types dcpends upon conception
of the nature of per-onality 1t 15 theo
retically po wible to have a different
method for esery defimition

Actually four tudies have reported
on personality type and heart disease
or ome a <ociated «ign <uch as hyper
tenaaon U ually these todies were
conducted after signs had developed
Accordingly the significance of the re
ported observations has been que-tioned
Did the ob-erved per onahty pattern
precede or follow the occurrence of
coronary diseass or hypertension? Or
&id the same factor or et of factors
that produced heart di ea e also bring
atout the per onahty change? It may
be said at this point that ime-tigators
behere that the personahty structure
has been laid down long before the
appearance of heart di ease

It will be recalled that Wolff and
Hinkle found that whether a situation 1s
capable of inciting stress i 2 person
depends upon his perception of the
stration 1ts meamng  and ats value
for hrm  Tlis pont of view 1s 1n
harmony with the possible vulaerability
of an mdiudual to stress

After reviewing those ob ervations
and conclusions which bear upon the
tope of vulnerabihity and characte nshics
of the vulnerable Dr Hinkle propo ed
a type of procedure to obtan further
knowledge People differ wn their su
ceptiblity to illness regardless of 1ts
patore  Tho e who became all most
frequently were found to be more Iikely
1o develop both more 1ared illne es
and more esere illnesses than tho e
o became all les frequenty Al
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type of illness seemed to occur ome
what more frequently durnng period
when the individual was having &iffi
culty 1n adapting to the total configura
tion of lis hfe It 1s to be evperted
that a mans adaptive reaction pattern
will exhibit a varnety of alteration
depending upon his own constitution
previous condiioning and the eircum
tances he encounters Con equently 1t
1t understandable that he would develop
a vanety of illnesses

It 15 rea onable to assume that cardio
vascular dit ea e mght be among the
di orders ansing out of mans inter
relation with his environment As he
goes through life man mght have an
adaptine reaction pattern that 1 re
flected in the function of his cardio
va cular system and 1f continued over
a sufficient period of time this pattern
mght produce disease Thus men de
seloping cardiac pathology will not nec
esarily be different from those con
tracting other 1illnesses except po sibly
m one or two charactenstics of the
specific adaptive reactron pattern rele
vant to the cardiovascular system

Hinkle pointed to the need to find
out more about the charactenstic  both
physiological and psychological of per
<ons with cardiac di order and thewr
reactions to rtuations More speafically
he proposed trying 10 1dentify (1) the
nature of the challenge 1n the aituation
(2) any pecubanty i the evaluation
and (3) the nature of the cardiovascular
reaction pattern  He pomted out the
desrability of taking general hypo
thee developed on evidence from the
laboratory out nto the field Unfortn
nately in atherosclerosis and heart &
ea e the laboratory evidence on which
hypothese may be bult 1s quite imited
Possibly the best hypotheses at hand
were denved from limted laboratory
ob enations on persons placed n rela
tively acute situations to which they
responded In thewe tudies mea ure
ments were made over a rather hort
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pertod of time on a himited number of
vanables

One such hypothesis would be In
hort term experiments per<ons may be
subjected to situations which are de
igned to threaten them As part of
their reaction <ome of them will de
velop elesation of blood pressure Some
percons percening their hie 1tuations
a_threatening to them al o exhibit an
adaptative reaction which includes an
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great deal of ho tile res: tance which
they cannot expre s Fecau~e that would
only make the ituation wor e

Another hypothesis may be cited
VWhen certain people are faced in hfe
with situations that they regard as
threatening  the biologic re ponse will
mnclude 2 <igmficant nse m the blood
chalesterol  If thrs metabohe reaction
pattern 1> u tained over a period of
time 1t 15 concervable that 1t facilitates

mcrease m penpl with
elevation of thewr blood pre sure 1If
thi  adaptatnve reaction were carried
on over a long penod of time 1t might
ultimately produce hyperten ne cardie
va cular di ease

How does one identify persons who
are prone to this type of reaction? A
proportion of the people who react m
thy way seem to have a 1ngular mental
pattern which makes them casily threat
ened by a vanety of circumstances
Thev react to this situation with an
aggressive feeling which they have dif
ficulty 1n expres ing

Mot ali of these persons necewsarly
hate anything abnormal about thetr
cardiovascular apparatus  Many people
1n the population who have this person
ahty trait do not have hypertension
On the other hand a 1gmficant number
of hyperten 1ves do not have this trait
Nevertheless 1t 1s probable that this
tratt occurs more frequently in hyper
ten ne

One s ay to test thi hypothess would
Le to study cardiac morbadity rates in
populations which differ in therr concep-
non  af cettun theeateming curcum
tance te whether they <ee them elves
1 threatened For this it 15 nece ary
to turn to the anthropologit Tt s a
rea onable a<umption that certamm o
creties facilitate in theirr members ready
expre ton of the a_gres ne repone
elictted by such threat while other <o
cieties hinder 1t Some people are mn a

stuation 1 which their treatment by

octety 1 lkely to arou e i them a
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the develop of athero clero 15

In 2 certam number of people thi
type of adaptatne reaction 1s as ociated
with mobihzaton Thi raies the po
ibility that it 15 the triving member
of our society who are parttenlarh u
ceptible tho e who get up earlier work
harder and longer and heep going all
the tume

To test this thests agan we turn to
the anthropologsts to rdentify ocietie
m which this pattern seem to be presa
fent and other ocieties 1 which 1t 1
not

From studies over a number of
years of the personality characten uc
of hyperten e patient Ackerman ha
developed 1 hypothesis In evaluatine
the character structure of these patient
he ha placed pecial empha 15 on therr
defen e behavior and role adaptation
They exhibat he has noted a pyra
muding series of specrfic hoek reaction
i the per onalty representing the re
pon es to experiences conveying real or
symbolic threat In these reaction the
proce~ es for control of emolion are
acutely overwhelmed and the adaptive
functions of the pereonality wnlesge tm
pairment or hreakdown  Specufically
the defen ¢ mechans m of repre 1on
proses 1nalequate auuliary defen e
+ hieh are then mobihzed al o are 1n uf
ficrent  With this paraly 15 of the adap-
tve processe a tate of temporary
emotional dhsorgamization 1 induced
There 1 a lo-s of balance wn the nte
grative functions of the perwonality at all
level  This mnadequacy 1 reflecte] in



the falure to maintamn a characten tic
ocmal role which 15 agnificant 1n the
preservation of ecunty in nterpersonal
relations It 1s assumed that the poten
uality for this particular form of sheck
rexction depends on the specific pattern
of | predispe itron d d
by the vier 1tudes of expenences during
the formative tages of personality Thus
there 15 believed to be a basic factor of
vulnerabthty n the peronality which
long antedates the emergence of overt
symptoms of hyperten 1on

The generahzed mpairment of adap
tne capacities 1n this shock reaction 1s
tran ttory The lo s of emotional control
while profound 1 brief equilibrium 1s
quickly re tored After a senes of such
entical eprodes precipitated by trau
matic hfe expenences which symbol
wally pell a danger the pre ence of
Ty pertension 15 often resealed Its on et
15 associated with a pyramiding <eries
of peafic hock reactions in the per
onality In the later tage fixation of
the di tortions of adaptve function of
the per onality 1 een imohung n
crea mg ngdity of the psychophysical
mecham m of the personality The com
ponent of conflict which 15 primantly re
lated to the hypertensave reaction s that
which occurs between the person and
the environment rather than the per
ons conflict with self In um 1t »
beheved that a preexisting vulnerability
1n per onahty plus the reactions to trau
matie hife experience produce the con
dtion 1 which blood pressure 15
elevated at fir t reversibly later perma
nently

From s study of hyperten 1ve per
con Ackerman has gained impres 1ons
of their per onality Their behavior ug
get that they would hke to act out
and to behave hhe psychopaths but do
not dare

Acting out 1gnifies a situation 10

which a per on 15 EXperencing a con
Quct which caue hm distres. and
which he cannot cope with in a rational
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and appropnate way Thus lus manner
of re olving thrs conflict 1s Likely to get
him 1nte trouble because his action does
not fit the social situation From that
action unpleasant consequences may en
sue but for the moment the ndividual
has ucceeded 1 reheving the exces nve
tension and has established an equmli
brium for hus internal hife

The behavior of a psychopathic per
sonality iflu trates acting out Her a
highly egocentric person who s ant
ocal gets mnto trouble with his ur
rounding  ocial group s agamt
everything 1ud down by prescnibed o
aal behavior defies tradition and gets
mto trouble with the law The psycho
path acts as 1f he were more powerful
thm the forces of his emvironment He
acts en ele sly as if he had some mag
cal power to make him-elf tronger than
anyone else 1 s <orial group

In charactenzing the personahty of
the hypertensive patient as a  would be
psychopath  Ackerman «tated that such
a per on 15 motivated in phantasy by a
desire to live like a psvchopath But he
doe not dare The fear of retahation
15 overwhelmmg  So he does not have
the abibty to master the emvironment
with hostile aggressive power On the
other hand he 1s not able to accept nd
execute 2 ole of <ubmisston to and de
pendence on the environment Obyion 1y
the two roles are incongruous and rrre
concilable  That 1s his dilemma

Hence he acts m It 1s no surprise
to ob erve reactions in the inner organ
y tem When tension cannot be relea ed
in the soluptary muscles 1t may flow
over mto the sympathenc and parasym
pathetic systems It 1 however an in
appropnate failing type of mobihzahon
of defen e against tension

Ackerman has explamed the psycho
logical proce es underlying this be
havior Ope prominent manifestation n
a hypertensie person 1s the overten e
conflict expertenced in the effort to con
trol agere~ ve impul es and the ten
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dency to suppress the translation of such
1mpul es into action Suppression oceurs
because the usual defen<es are un mta
ble and defective Attempts to cope with
mmpul es through repression are un uc
cessful and awailiary defen es also arc
madequate It 15 not clear that th
pattern of defective repres 1on1  pecific
for hypertension »t may prove to be a
commeon pattern 1n a vanety of psycho o
matic disorders Con cious suppression
of emotien represents the final defense
again t the threat of loss of control If
the ba 1c 1mpulses were to break through
the control mecham ms and Le dis
charged into action 1t 1 likely that the
resulting behavior would be either psy
chopathue or psychotic When p ycho o
matic phenomena appear wstead 1t 1
believed that they represent a substitute
for a break through of emotional control
with direct tranclation of impul e nto
achon

The component of conflict which 1s
erical 1n the hypertensive phenome
non and possibly 1n other psychosomatic
disorders as well 1 that which takes
place largely at the level of lrans!anox‘n
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social role may exact an exces we price
m the terms of conflict and anwuety
withm the mdndual Or the mnner con
flict may be such as to damage or ac
tually prevent the execution of a gien
ocial role

The relative success or failure of adap
tation 1n the context of a given role 1s
rartly the re ult of coincidence or con
flict between a particular character dis
posttion and a particular group environ
ment with 1t> status and role

For the e rea ons the relations be
tween personality and environment hase
much sigmificance i the development
of hyperten zon It would appear that
the hnk between emotional reactivity
and the hvperten rse response 1€ psy
chological pecifieity 1s to be sought,
not 1 the content of conflicting drine
nor in the total per onality configura
tion but rather m the pecific pattern
of defect of the mechant m of control
of emotion 1 a situation of undue tre s
between the person and the environment
All that has been sail sugge t< a focus
of nterest on the structure of the oc1al
environment and on the ego regulatory

h

of conscious or precon riou
exerience mto action 1e  the level at
which the patient struggles with ome
degree of consciou ne s to act agamnst
the presumed dangers of the emuron
ment The patients reaction reflects a
strenuous effort to control or even ac
tively reshape the ensironment whether
at the Jevel of reahty or at the level of
ommipotent mastery The mphed urge
1 to mobihze magic power m order to
coerce significant persons YU a Pro
tective and upportive role It therefore
seems that the externalized rather than
the mternahized component of conflict 1>
peeshe and crucial for hyperten aves

In the process of adaptatin acral
role may tepre ent either a poitne e;
pre ton of indistdushty that 1 role
and per onality may comeide Or a negx
trve funcuon of defense In the latter
case the effort to execute 2 jarticular

OCTOBER 1930

of p lity 1n hyperten

ne epeaally the precie defen ts
which they employ agamst 1mpule di
charge and anviety Accordingly amy
p ychological speaaficity 15 to be ought
1 tho e mecham ms of the hypertensive
per on which integrate emotion and con
trol tran lation of mmpul e into action
mn the performance of a ocial role In
fort the emphasts 15 on rofe adaptation
and defense behavior

Tt thes becomes meces amy to a.cer
tain (1} the particular ego integration
patterns and defen » employed 1n a
given tole (2) the degree of adaptne
efficacy or fulure (3) the manner m
which such defen es are penodically
overwhelmed (1) what forms of com
pen atary defen e are erected in the
pha e of recuperation following a tem
porary break through of emotianal con
trol



To obtain this information 1n testing
the vahdity of the hypothesis the u ual
p ych ytic ap h 1s inad
1t does not provide a sufficiently aceun
rate cros ection appreciation of total
character 1n particular tho e patterns
of character 1ntegration that 1 a given
time and gnen environment ite pro
Jected 1nto a gnen octal role Actually
peichoanaly 15 1 not omnented toward
examming the social <elf  hather 1t
has tended to emphasize a denuding
by the patient of the social layers of
s 1denuty 1 order to gamn access to
the unconscious and Inologeally con
dioned drives  Thus 1t heeps 1n abey
ance the very ego mntegration that would
be a principal object of study 1n hyper
tensive per ons

Ackerman has devised a guide for the
evaluation of total personality function
m the context of the pre-ent me and
the pre ent Iife 1tuation It tresses pat
tern of egointegration omented to the
maintenance of a given <octal role or
role 1 a given environment He empha
size that the perconality should not be
disa< ocnated  from  the emvironment
Rather the two hould be treated as a
functional entity The pretute of the p1
tent s per onality hould be umfied and
dynarme  and his functional relation
with fis environment hould be pre
cened  Ackerman nggests that this
mode of analy 1s might profitably be ap
phed to a larger group of hvperten 1ves

Profe~ or Carney Landis offered still
another approach to determming the
charactenstics of person who develop
cardize disea e He pointed out that
mot centific discoveries have resulted
from omeones a king the nght ques
ton For effectne recults from direct
snterrogation a et of relevant que tions
mt be de 1gned for the occasion If he
were to undertake such a type of tudy
on cardiac disea € he would first obtam

from a number of cardiologi t what
they thought were the relevant questions
Then he would design the interview
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The Iuggest obstacle to such an
quiry by direct questroning 1s the scare
ty of smtable nterviewers It <hould be
strongly stated that mnterviewing cannot
be turned over to unshiliful and un
trained persons It takes a long trme to
find and train competent interviewers

In order to di cover the charactens
tics of perons wvulnerable to heart
disea e Profes or Landis would question
two groups (1) per ons wath undoubted
hypertension and (2) those who had
had a coronary attack He would a k
them pertinent question to find what
therr hfe expenence psychological prob
lems and social relation hips have been

To the prote t that many coronary
patients could not or would not submit
to an nterview Professor Landis mamn
tained that any question can be a ked 1f
1t 15 asked 1n the nght way and under
the proper cireum tances and it will be
answered

He ded that the appl
of any tests should come only after com
pletion of the survey by interview never
before Only after the relevance of ques
tions m the interview has been con
firmed 1~ 1t possible to prepare tests
for the mnve tigator mu t apply te t that
are relevant to the intended u e In his
opinton there 1s 1o available psycholog
cal test which has any relevance and
therefore any puimary value in cardio
vascular disea ¢ On these ground he
would not apply the Army Alpha Rohr
schach or Thematic Apperception Te t«
Nevertheless he thinks that after the
urvey by interview has indicated the
pertinent questions 1t hould be possible
to design tests with the reqmsite rele
sancy for cardiovascular disease

Worth noting 1s Profes or Landis
e umate that to properly conduct a study
Ly diect questiomng would require
15 years

Genetics
At the out et of con 1deration of gene
ties m relation to heart di ease two
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pomnts hould be kept clearly and em
phatically 1n mind In a ene they are
the pre-entday doctrines of genehcs
One prinaiple 15 that what 15 inherited
for the most part 1s a potentrality not
an meutability  Whether this poten
tiahty develops 1nto an actuahty depend
prmanly upon environmental circum
stances  Thus genes do not exert an
ab olute control but determne pu!enlml
d
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adaptive reaction leading to frequent
tllness from a vanety of di ez es why
do only ome percon contract heart
diea #? What 13 the basi of thrs selec
tnaty? To answer this question 1t 15
important to find out whether certain
persons inhert a polentiahity for de
veloping coronary dieae  Surely it
would al o stimulate & number of mves
hganom on pectfic point  For the over

t 1 particular

situations  [he second prineiple which
15 really a corollary of the first recog
mzes that gene and emvironment are
interrelated that an interlocking net
work of hercditary and environmental
nfluences determine the outcome

Concesvably  genetics may nfluence
in several different ways the develop
ment of coronary dieae it may act
tructurally or functionally at various
stage of pathogenests This po sibility
raises a number of questions for invest:
gaton In general the numcrous rela
tions and que tions concermng them
may be grouped m three major cate
zorte

The paramount question goes right
to the crux of the matter Is there a
hereditary _predi po ition to coronary
dieae? To answer this question re
quires a direct oyer all approach which
does not nece anly cast any hiht on
the mode of relationship But 1ts an wer
would provide fundamental information
which would have practical application
1 the prevention of heart di ease

A 1de from its value per se thean wer
might dovetail with knowledze of pe
cific pomts m the hypothesis of the
equence i pathogenest  Determmation
of whether there 1s 2 vulnerallity to
cardiac di ea e for which genetics has
at 1at a hare of the respon hility
rght complement ex: ting partial evi
dence on the eguence of event m
pithogen 1 1n comequence to that ex
tent 1t mght place the hypothest and
its parts on a more ul tantial footing
Out of the group of person with an
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it h available methods such as

study of hereditary lines or twins are
well known

The econd large gueston concerns
the po sible di tinctiveness of person
who will develop coronary dicease and
the genelic transmus 10n of this quality
Can uch indiidual be charactenzed
n a prototype”? Are there recognrzably
di tinctive charactenstics assocuated with
3 per on who tend to develop coronary
Liorder? Are the e features tran mis
thle? Demon tration of an a ociation
between a distincthive type of person and
b1 vulnerability to heart diea e rat es
the que tion whether his charactent tics
have any hereditary ba s

There have been a numler of efforts
to hipe Teron who develop or have
coronary d: ea e for vald typing would
be extremely ueful It would provide
an ndex for identifying potential coro
nary victim so that preventive mea ures
might be 1n tituted  Furthermore al
though typrcal character: ties might not
explain  the pathogenests of heart
diea e they might furm h a clue to the
ignificant features of the proces If
the charactenistics were found to be un
der genetic wnfluence the u efulnes. of
tping would be enhanced on loth
scores

For present purpo es 1t 1 de wralle
to hnow whether well defined ea iy
recognizable characters ties valdly 1z
nificant and pecific for coronary diea ¢
are avatlable for u e 1 genetic tudies
Attempts have been directed attwoba es
of di tingm hing person Fody type and
personality Gertler and White have re



ported that coronary di ease occurs more
frequently in persons with endomorphic
me omorph  body build  Techmcs of
physical meacurements and a number
of systems of classification of body type
were developed long ago The selection
o fi physical
and the validity of the systems of clas s
ficatton have been the objects of cntical
comment and difference of opinion

Four tudies have been conducted on
the per onahity type as ociated with per
<ons having hyperten ion Briefly tated
the present attitude 1s that it 1s less
promsing and less profitable to esttblish
per onality type assoctated with coro
nary i order than to imestgate the
p vehological reactions especially role
adaptation and defense behavior of per
<ons who develop hypertension and
coronary disiace

The third arex of imvestigation by
genetics has to do with the vanous
pathological changes mn heart disea e
sugge ted reputed or demon trated to
be under genette wnfluence They may
be arranged 1 four groups psychologt
cal physiological biochemmeal and his
tolomeal At one time or ancther exght
different changes have been specula
tively a ociated with genetic influence
It 15 to he borne n mnd that for the
mo t part the relaion of these changes
to genetics 1s at present a postulation
These changes are shown 1n the follow
g tabulation

P-ycholo 1eal Bioch mical

Role sdaptation and Hipercholesteremia
'd fen ¢ behavior L poprotem
food coagulat on

l
Phy 10! scal 1 tolout sl

cular hyperactivity
;:;n sent hvper Arterial wall width

ten on and Defect at unction of
tachy arda 1ntima and med a

From exammation of this tabulation
1t 15 obvious that genelies may be related
to three level of cardiac diease ac

cording to the nature of the patholog
4

9%

structural  functional and metabohe
Hence genetic methods must be apphed
m conjunction with morphological phys
10logical and hiochemical techmes

Only four changes were considered
i detail by the group adapmie re
action a lesion at the junction of the
intma and media i the coronary ar
tery lipoprotein  and blood coagula
tion

Why ome persons react to tre > with
illnes  but why only certain of the e de
velop cardiova culir disea es are ques
tions u ually explawned by attributing
this selectinity 1n part at least to genetic
influences These que tion make perti
nent the imve ngation of the po 1ble re-
lation hip of two separate phenomena
to genetics One of the e phenomena—
namely genetic influence in the selection
of the heart a the vulnerable point—has
already been di cus ed

Now the non pectfic adaptive reaction
comes under con ideration Here the ob
Jective 1s to ascertamn whether the adap
tive reaction and 1ils apparent re ponst
bility for vulnerabihity to ilnes as
indicated by the frequency with which
1t 15 a. ociated with illness 1 particwlar
individual 15 determined at leat in
part by genetic processes For present
purpo es vulnerabihty to 1llness 1s of
mtere t only 1n so far as 1t indicates
the type of adaphive reaction that 1s
responaible It 1 assumed that this re
action could Jead to cardiovaseular
disea es or any of a number of others
depending on different factor As uch
1t may be regarded presumptively as one
stage 1n the pathogeness of cardiovas
cular disease If this type of adaptive re
action 1s conduerve nonspecifically to
heart di ea e 1t 1s 1mportant to ascertamn
whether this Teaction has 2 genetre bas
1¢  whether certain persons inhent a
potenuality for developing 1t But to es
tabl: h a genetic relation to any charac
teniatic one mu t have 2 reliable means
of 1dentifymg that distinctive feature
At pre ent there 15 no qmck and sure
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means of accompliching this 1dentifica
tion Hence application of a penetic ap-
proach  awaits perfection of an
1dentifying method

Next to be con 1dered were the proc
e es relevant to the development of
athero clero 15 and  thromb and

CARDIOVASCULAR DISEASES

po tulated that atherogenesis 1n the coro
nary artery 1s as orated with an m
herent defect at the junction of the
mtima and media and that this defect
15 an hented charactenstic

De:pue the widespread prevalence of
1t 15 only when a com

concenably affected by genetic influ
ence In de cnibing the formation of the
athero clerotic plaque  Dr Wilkinson
pomted out that two theories have keen
propo ed to explain the onmn of the
early depo 1t One postulation 15 that
there are always circulating in the blood
tiny thromb: which may attach them
ehe to the vessel wall one does attach
1t el€ and starts to argamze duning the
pro e s of orgamzation fatty nfiltration
and caleification occur The econd
po tulation about the process of athero
gen 15 called the infiltration theory has
wiler acceptance on th Ac

plication  such as the formation of a
thrombu on the eroded surface of the
plaque <ets m that chimeal di ea e may
be awd to have occurred For this rea
on the amount of athero clero 1 13 not
so 1mportant a the chance di tribution
of 1t

Vanous factors influence athere.ene
sis The rate and manner of formation
of the plaque 1s affected by primary
and econdary factors Age and sex are
prmary factor  With age there 15 a
tendency toward increa ed athero.enc
s1 Qute apart from the effect due to
) } differences are the anatymical

cording to th1 theory there 15 a con tant
flow of fatiy particles frum the nside
to the out 1de of the ve sel But for some
reaon 1n  atherogenesis nfiltration
Twld up at the junction of the muma
and media of the coronary artery and
liptd matenal collects to constitute a
formanon In compo 1tion tht matenal
At fir t elosely resembles the exrculating
liptds of the hlood 1€ the hipoproteins
As the lipid nfiltration ages its compo
ttron changes  relatively more choles
terol and less of the other lipd are
pre ent If this infiltrahion progres es 1t
bhecomes = yellow or Lipid plaque  As
th lipid plaque age  rarnng and
calerfi ation may occur until very hutle
bpd wetenial 3 left The tesdlung
pearly plaque 1 compo ed of fil rous tu
sue and caloam

Athero clero1 15 widely prevalent
mo t adult are found to exhit 1t In
the two exes there 1s prol ably ne dif
ference 1n the total amount }ut there 1
a difference in i trbution In the male
the cotonary artery 1 more {requently
mohed 1 the female it 1 eldom
aflccted until after the menopawe It 1s
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effect, of ex on atherogene 1s At lurth
differences may be di ungui hed be
tween male and female coronary arter
12 both in thickness and 1n anatomcal
configuration 1n the heart The ¢ pn
mary factors favering the female would
probably account for from 2 to 3 per
cent of the difference 1n deatl rate for
coronary di ea e between males and fe
males 1f there were no reondary factor

Among the econdary factors affecting
athero_enesis may le mentioned hyper
ten 1on dial etex renal di ea ¢ hypothy
roidi m hyperlipemia an1 hy percholes
tererma Hyperten ton 1 prolably the
mo t important factor i the I t OFf the
remamng factor  hyperhpema 15 of
peoal mete Feeaw e of W sedaven t©
the clhinial di orders In effect those
metatolic di 1 es that ncrea e the rate
of athero.ene 1 remove the female ox
protection For example female dia
Tetics at anyv ase are jut a hkely a
nondial etic males to have athero clero
1 The one common dencminalor 1n
the metalolic condumn that remeve
the female e\ protechion 18 2 econ lary
byy rhpema



Genetically determined hyperlipemia
appears to be indistingm hable from
sceondary hyperhperma With the hope
of comparing within famuly groups the
effect of hyperhpema mmne genenc
types have heen po tulated In settng
up genetic studies 1t 1y 1mportant to
find the carnier tate  Hyperhpemia 1s
noticeable 1 the homozygou It may
al o be ohcervable in the heterozygous
dwvidual by the trme he 1s 30 Dr
W ilkinson emphasized that 1f every per
on between the age of 2> and 35
merely had Ius blood mnspected and his
diet adju ted :f he were found to have
hyperlipemia from 3 to 10 per cent of
potentially fatal coronary di eases could
be prevented When all the po sible
econdary factors m the development of
the athero clerotic heart are studied 1t
may be that ome of them will be found
to be yu t as umportant as hyperhpema
or even more <o

Medical geneties 1s 1 the md t of
an extraordinanly active and fertile
period largely the outcome of mnvestt
gations it the biochemical back
grounds of disease  Accordingly Dr
Block pre ented the biochemical ap
proach to genetics with pecial con
sideration of lipoprotemn patterns and
heart i ease Before indicating promis
ing lines of nvestigation he reviewed
the brochemn try transport and mter
mediary metabohsm of lipoprotein

Total pnd m the blood compn e
neutral fat chale terol chole terol e ter
and pho pholipid  In the blood  tream
the e lipids are carried 1n combination
with protein  The e lipoprotein  make
up from 12 to 15 per cent of the total
protern 1 normal human plasma Se
ram proten steelf 1 compo ed of two
heterogeneous groups of protems—al
humins and globulins—but 1t may be
further fractionated Electrophoretic an
alysis of erum protein yields a dtagram
contamning five to tem proten bounda
nies depending on the type of fractiona
ron Each boundary 1s indicatine of 2
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eparate group of protemns The first
boundary represents albumin the re
maining boundaries globulins In order
the latter are designated alpha 1 alpha
2 beta and gamma Ahout 75 per cent
of the scrum hpds are carried 1 combn
nation with the protein 1n the beta glob
uhn frachon Only a small propertion of
lpid s carned with the alpha proten
{raction

How hipid and protern are combimed
and how tightly they are bound are
not exactly known It has bewn sug
gested although not proved that there
s core of protein with active groups
of amme acds on 1ts urface Ths
core holds these molecules together
through attractive forces between non
polar peptide residues such as leucine
and phenylalamne and the fatty aad
of the hpid morety

What happens to lpoprotun in the
blood stream in the unhization of lipids?
It has been postulated that there 15 a
normal level of lipoprotem 1n the blood
That level 1s exceeded when Lipoprotein
18 unable to take up more neutral fat
that point 15 the lgh level of lipapro
tewn fat combination Then from ts ue
an enzyme or clearng factor Lipoproten
hipa e 1s released When 1t comes ynto
contact with the lipoprotemn 1t plts off
the neutral fat fraction mm glycerol and
fatty acid  thereby regenerating the
protein to be avalable to pick up more
Iiprds

In the hwchemical approach to the
study of genetic influence 1n any disea.e
1t 15 nece sary to select a speasfic charae
1 tic to be mve tigated In the pre ent
1nstance 1t may be a2 hpid con fituent of
the blood uch as neutral fat Whatever
st 35 ats vahdiy and sigmificance 1s
usually e tabhished through its occur
rence 1n patients with chmical «igns of
a particufar di ease Al o blocks and
aberrations may occur 1n everal ways
and n various stages i the metaholism
of a sub tance For one thing the meta
bolic block may be found to be a so
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cated with an enzymatic aberration
Whatever the detectable abnormahty
the peafic characte nstic 15 traced genet

wally  Sometimes the tracing 15 best
undertaken 1 genetwcally 1 olated
groups

Bloch pomted out that a metabole
abnormality may be found m erther of
two stages biochemically mamfest or
latent  In some perons it may Fe
readily detected by an appropnate tio
chemical method 1n others it 1 m 1
ocalled carrier state which may be
revealed only after special measure  For
full and complete application of genetic
principles  detection of the carrier or
susceptibility  tate 1s hughly important
Perhaps one wav to reveal this state 1s
to 1mpa e an appropnate Stre  OT ovCr
load upon the subject Two examples
Mustrate the pomnt When a famly 1s
being studied for occurrence of phenst
ketonuria  the abnormality will be
found regularly m the unne of some
members but will not be detected in
others However Jervi has mdicated
that the admum tration of phenylalanine
to patrents with this di order may lead
to an abnormal phenslalanine tolerance
cune Another means of detecting early
evidences of ¢ eawes which develop
late 1n Ife 15 a techmc devied by
Conn and Fajans which utihizes stres
for the recogmtion of =u ceptibtlity to
diabetes Tn hoth examples the u repli
Hility  which would otherwie go un
noted 1s detected by a form of tres
Empha 1ed was the pos.ible u efulne s
of detection of the carmer tate in

tudies of heart disease  Practically de
tection of the carrier tate open the
pa thility of delaying or preventing the
mimfet dyere

Block propo ed three tudies m a bio
chemcal genetic approach to heart di
eae Inone the objectne would be to
mea ure the cleanng abihity of the era
of per ons with hyperliperia Normally
the enzyme hipoprotein bpa e cnnot Te
detected 1n the blood but 1f hepanin
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1 mjected into the subject hr blood
how within five minutes a rapid
wrea e i ats ability 1o clear neutral
fat 1e torbidity and hyperliperma dis
appear From these and other observa
tions 1t ha been concluded that hepa
1n produces a profound alteration 1n
the lipoprotein pattern If this hipemma
<leann,, test were apphed to patients
with hyperhpema 1t might be po sible
t detect whether they have a normal
re pon e to hepann with hberation of
the t1 sue enzyme which 1 in trumental
m the ubhzaton of neutral fat or
whether they have 2 di turbance in the
relea ¢ of the clearning enzyme

A a second study Dlock sugge ted
that the level of Dipoprotein fractions
wn the Hood of per an 10 family groups
hould be determined and the re-ults
genetically analyzed There 1 some eu
dence to indicate that a carmer state
mazy exost i hyperlipemic persons which
15 detected m the alpha lipoprotein frae
tion From tudies on a large famuly
through everal generations Adlersberg
ba reported an aberration in the alpha
hpoprotein

Third Black recommended that de
tection of the carmer tate by Lrochem:
cal method bLe apphed to genetically
1solated group It 13 here that the pro
cedure has ats greatest effectivenes. As
an example he described 1t application
i the tudy of pnmary y temic amyloy
dost 1n a genetic 1 olate Upon ultra
centrafuzal analy 15 of erum hipoprotein
from 66 suljects 29 hoved an ab
normal pattern in the alpha 2 globulin
remon  which cotresponded  approx:
mately to the postion of an atypcal
reak 1 elcctrophorcne diagrams Al
thoueh hiocheraical analy 1 of lipspro
tewn from andiidual with chnweal 1gns
wa mportant if only to etallih the
imeal sigmficance of the rewlt 1t
preatest u efulne-s wa an detectine the
utehnical the <c-called carner  tate
For the e rezon  [lok recommended
tudhes of the rel vant Trochemical char
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Figure }~—Schema of Blood Coagulation

acteristics of heart discase an genetically
1 olated groups

One of the most sigmficant deselop
ments 1n the pathogenesis of coronary
disease 15 the formation of a thrombus
which may lead 10 occluaon This pos 1
bihty—an actuahty all too frequently—
ra1 es  everal questions whether the
blood of some persons 15 10 a hyperco
agulable tate whether that state 1s
mea urable whether 1t 1s attnbutable
10 an abnormality an the blood and
whether 1t has a genetic association In
approaching the subject Dr Queck pre
<ented such evidence a» 15 available
Then as an aid to understanding both
Tus explanation of hs observations and
the rationale of us sub equent opinions
he reviewed hemo tasis the process of
blood coagulation and the probable
events 1n the formaton of a thrombus

Jn an attempt to determine whether
a thromhoplastic tendency could be
demon trated Quick conducted a bat
tery of te ts on the patient with throm
bophlebitis The € tests revealed no real
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abnormalities that would indicate a
hromboplastic tendency  Unfe 1
mo t avallable tests were not designed
to detert coagulability but the oppesite
hemorrhagie tendeney For example 1n
b hilia the clotting ab can
be attnbuted to the lack of a spearfic
factor thromhoplastinogen (Factor VIII

antihemophilic globulin) But available
methods useful 1n the tudy of bleeding
tendency do not provide such relhable
and complete information on hypercoag

ulability Because of their Iimutations
when applied to coa, ulability the results
yielded by these methods are apen to
question In Quick s opinion hypercoag

vlability 18 measurable neither by the
clottin,, time nor by any other test rou

tinely u ed m the laboratory

In view of the techmcal Limitations

Quick turned to a different approach

In rasing and answenng for himeelf
the question what 35 hypercoagulability

he reasoned that essentially 1t mut m

volve a greater amount or an ncreased
rate of formation or reaction of throm

YOL 50 NO 10 AJPH



bin for after all 1t 15 thrombin that
comverts fibrinogen mto fibin mn the
formation of a clot Asoiding the more
difficult and uncertain course of search
mg for ways to ra1 e the thrombin level
by anfluencing factors that control 1s
formation he went directly to the ex
penmental production of a clot by 1n
yection of thrombin When thrombin
high concentration was mjected rapidly
intrava cular clotting  throughout  the
vascular system ensued But such large
amounts of thrombin were necessary
that obviously the expenimental pro
cedure was not comparable to the natu
ral occurrence of any hypercoagulable
tate Then too the cloting o far ex

CARDIOVASCULAR DISEASES

ceeded the extent which mght be
presumed to occur from a natural hyper
coagulable tate that 1t did not repre ent
an analog

Tut when thrombin was injected at
a slow constant rate re ults oppo ite
from what might be expected were ob
tamed TInstead of the clothng time being
hortened 1t was prolonged One of the
reasons for this seemungly paradovical
teaction 1s that thrombopla tino.en
drops to a very low concentration The
level of Factor V 1s al o reduced What
1 actually produced 3 a hypocoagul
atle state which acts as a natural pro
tector mecham m preventing the build
g up of a hypercoagulable state

F gure 2
HEMOSTASIS
TEoE Srao e oS
T e e B oS Sense oS

3 Glutng effect of
injured endothelium

=

2 Reflex contraction & reteaction

a Nar owing of the lumen
b Decoease of blood flow

4 Platelet theombus formation
L gclou hemastabique)
.

eration of a diffanble vase

constrictor principle from platelets

5 Fibrin clot

Continued ltberahion of
vasoconsteictor prineiple
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It hould le emphasized that it 1s
thrombin which 1s the all important
sub tance 1n coagulation There are two
ways 1 wiich 1t 15 formed (Figure 1)
In one 1t 1s produced 1n the blood per
% te blood completely 1 olated from
tis ve This process requires a complex
reaction a pltelet factor and a pla ma
factor the thromboplastinogen complex
form thromboplastin  this then reacts
with prothrombin accessory factor and
caleium to produce thrombin  In a test
tube 1t takes at least from five to eiht
minutes for that reaction to occur The
slowness of the reaction rate makes 1t
mo t unbhkely that the body deselops
a hypereoagulable <tate by thi route

Quite ifferent 1> the formation of
thromlun from ancther ource hs ue
thrombopla tin and by 1nother route
Ti ue thrombopla in docs not have to
be manufactured dunng the clotting
reaction It 15 widely di tnbuted sn
the tis e When 1t comes mto contact
with other factors in the cotting sys
tem there 15 rapd clotting n 12
econd It »n 11 ue thrombopla un
that could be the ource of hypercoag
ulabihity

The firt tep in arrest of bleeding
1e hemo ta1s 1 vascular con triction
{Figure 2} It 15 2 factor n mntra
vascular formation of a thromhps  But
the thrombus doe not form 1n the blood
stream  1n tead 1t has its onigin at the
site ol an mpury to the vascular wall
{Figure 3) This ot ger. its tart
from trsue thrombopla tin which leaks
out the thrombus form rapdly be
caue of the quick action of i ue
thrombopla tn  Then the thrombus can
orgamze epeuially of the blood tream
1 fat or the clot may attract patelet
undergo contraction and extrude erum
The ¢rum contributes to further throm
bosis with 2 new clot  Trosided it 15
not swept away by the arculation 1t
18 supcnimpo ed on the oryginal throm
bu A a result there may fe ucces

ne growth of new thromh
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It 15 wmportant to reiterate that the
clot which 15 a sumed to play an im
portant role sn heart disea e does not
ongtnate from the hlood 1telf hut
from the vessel wall It 1s then coord:
nated with the clothng factor  Con
sequently an Quicks oprruon little
knowledge concerning thrombo 1 15 to
te ganed by study of the blood for
coagulation changes Certanly the re
ported re ult from studies on the
fuence of Iptd on clotting are open to
question  Since the clot or.tnates 1n
the vewsel wall 1t 1 there that the
search hould be directed 1n studying
coronary thrombo 1

Heredity plays 1 more smportant role
n hemorrhagic dieae than m any
other group of di orders Perhaps it
may al o exert an influence over throm
bo1  But the chanc are rather re
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mote of findin, llood changis indica
e of a hypercoagulable stare that
m2y be relevant 1o coronary thrombos
and po ably attractine  for  genetic
analy 1 Focu ing on the e el wall
eent  maore pramsing

Dr Jansh dicu ed the po able re
lation Jup of genchic awfineme to heare
dieae at vanous fages m the hy
pothe 1zed  equence of 1t production
Concersably thore may be gonetie 1 la
tion kpz with Loth the ¢ neral ani
speaific @ peets of the prose

From the studies of W o3t and Hinkle
stha been concluded that « hen per<on
have sllness a ocsated with an adaptne
reaction ta & wrlang  nuation  they
may develop anv of a vanets of
ea es mncluding cardiova cular di ea e
In a une they may be regarded a
leing u ceptible to many knd of &
ez e Thewe peron may have a gen
erahzed consttutional weakne-  Fram
this conchu son 1t may be further in
ferred that alt are capable of developing
athera dera i provided that they lne
Youg enough and are expa ed to appro
pnate environmental mfAuence  In re
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fic proce e have a geneic rela
tonhip s po bl indeed probable
Concannably all person may hawe a
§ stentiabty for developing certamn types
o tardiovascular diseie whereas only
tho ¢ per ons with a specific combima
tim of gencs surcumb o other types
Perhap the psychological reaction pat
v of certan pople 1 haed on a
partnular combination of genes whick
may he a ousated with a type of phy 10
lo.1cal activsty that produces hyperien
wn It would be wmportant to deter
mne the ¢ pomis betauce at present
there 13 no gentiic esidence for them
To stre  genetic mfluence may be
related an two wavs {1} Genetie effects
may be lergely respon ible for the stua
tion creating tress {2} genetie wnflu
ence may affedt the wmdnidual  en:
sty and reaction to tres  Snuaton
creating  lres may ewit in certan
famhes because genetie factars have
contributed to the production of other
dieaes In families wih mentally de
fertive members or chizophrenies the
group 1s expo ed 1o a greater degree
of stress than ss wual Bt would be
f to d the

taton hip to general con weah
ness Dr Jarvik lihened atherosero 1s
to tul erculo 2s Wath ulficient exposure
ereryone can contract tul erculoss Yot
there appears to be a genetically deter
mined vamation 1 re isfance to this
diea e ome people uccumling more
eay thon other  The ame relabon
<hip mi, bt hold for heart drea
On the other hand penenies may be
more peaificaliy related to the produc
fion of heart dieae at aff porcons
do develop athero clern 1s Many people
die at 80 or 99 with no evidence of 3t
Only some perons hate the capacity
Atheroscleso s can Te developed only
by tho e x ho hare the potentiality pre
umably on a genetic bal  As
chizophrema o in feart dicerse only
tha ¢ who have the proper genes con
tract it
That both the cou ttutonal ani pe
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of heart di ea e m families vxpericncing
ths adiitonal stres A tudy 1 now
bemng conducted to find out whether
the tress created by uch a dr abhine
condition as deafne s which 15 in part
geneheally determined increases the in
adence of chizaphrema 1 the famly

In the <eazch to 2 certam whriher the
vanon  pathiological changes i heart
dieen ¢ have a gonete relation bip th
asardaace of one  particolar  putfall
fhould Ir emphaszed Any di arder
that 12 gevetically delermincd hae at
counterpart on an environmental 1a e
The entronmentally produced di or ler
which s called a phenocopy  mtmic the
genetically determine! form o clo ely
that the mamfe<tanons of the two typos
are wn li tingm hatle

Methodolagy~In  erder 1o on wer
question  concetmng the beanng of



genetic mfluences on heart disease both
twin and family studies are needed
One of the mot important objectives
bould be to ascertain whether geneties
exerts an Influence on cardiovascular
diea e and if so whether 1t would be
po 1ble to denufy mdividuals who are
particolarly vulnerable to the disorder
Then 1t would be n eful to apply studies
of twins in a somewhat different way
than 1 usually done Once vulnerable
individuals can be 1dentified 1t would
be profitable to search in the environ
ment for significant vanables that affect
them and bring them down with cardio
va cular disea e Becau e 1t would be
rea onably certain that such a group
has the patentiality of developing the
drease 1t would be the only group
1n which the influences of environmental
factors could he so readily studied
Ongmally twin studiev were de
signed to reveal the xmportance of genetic
factors by companng the rates of preva
lence of a di ease 1 twins and 1blings
Jut as valuable 1f not more so would
he twin studies 1 conjunchon with
expermmental exploration of emviron
mental factors When u ed in conjunc
tion with the apphcation of therapeutic
method  twin  tudies could be very
ueful 1 1nvesugating physielogical
and biochemical vanables
In exploring the environment for rele
vant and sigmficant vanables at 1
helpful to follow clues By the <ame
token 1t 1> more important to a<k the
night question than to test a randem
ene of correlations  Studies already
under wav have indicated a greater
corre pondence of levels of blood con
tituent  }etween 1dentical twins than
between sibhngs  On the ba 15 of the e
ob ervations 1t 13 ugested that when
the indnviduals who are most vulnerable
to cardiovascular di case have been
sdentified 1t be 1 certamed whether
Jevels of blood pres ure and hpoprotein
10 the blood are at fea tn part genets
cally determined
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A geneuic evaluation should be a
part of any epidemmlogical tudy A
number of simple test factors ex1 t that
enable the imesugators to detect gross
genetic differences withm the group or
groups being <tudied

The ipphration of genetic techmes
to cardiova cular di ease may be divided
mito three broad areas

1 Gathening of Information — Com
plete family hitornn (sncluding anfant
deaths) an objectine description of the
subjects physical characteristics idents
fication of the subjects with their known
reliives pre ence or absence of con
angmnity by tory of exposure to radia
tion  In countries where regi tries ex1 t
these hould be utihzed

2 Mass Screemang Laboratory Tech
mes — Electrophoretic analy 15 blood
typing  pecific antigen antibody reac
tions  chromotographv unnarv amino
acid excrelion patterns (urnary tests
for alcoptonuna ¢y tinuna galacto una
and pentosurta) enzyme determinations
cytological and sex deterrination  Par
ticularhy u eful 1n term of mass surveys
would be the application of carefully
desygned overload tests 1o detect the
latent state or the carner stat of cer
tain metabelic abnormalitie

o Studies of special group  uch as
genetic 1 olates and twin family aggre
gate

Lilienfeld has recently publi hed re
wults on 1 methodological problem
the tudv of familal a,gregatton of
disea e In parncular he inve tigated
the application of a binomal tet to
determine the cons tency of ob enva
tions with a reces ve gene hypothest
His re ult sndicated that this method
hid 2 Jow ability to discrimunate be
tween genetic and noncnetic hype
theses In accord with the publt hed
opinions of everal genetieist  he drew
attentron to the difficultes and patfall 1t
determinin,, whether a disea e 1 1n
hented
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EPIDEMIOLOGIC METHODS IN CURRENT CARDIOVASCULAR

DISEASE RESEARCH

Ralth S Paffeabarger Je MD F1PH 4 110

DLm\L the srewonth perid roding
m March 1959 we have ba Loppar
tunits to review 1 enesof epdemiole sc
tudes of cardiovascvlar i ea e ur
reoth under way aro  the naton
Towunts one of these tudies deal with
ome a pect of hyperten 1on or arterio
scleratic heart diea e and thus ther
tady method may le of interet to
the memhers of thy conference  3n
overall irew of theee tadv methed
wgnen aswell 4 bnef de rriptions of
each of the 21 tadies A} tranis of
et whieh porhape have ben les
widely s en sed than the well knawn
endeavors at Framingham Altamy oe
exemphfy the range of method em
plosed and are incorporated i the bady
of this reort AL tracts of the ¥ man
mp 13 are mcladed av an addendum

Shudy Methods

The appheation of epdemiologie
methads ta the tady of an noderobic
heart di ease (ASHD) and hyperten
se heart deae (HHDY 35 taling
three approaches dmenplise anatvticat
and expcrumental (1) In the de enipine
approach  ob enation  on recosmzed
dieae are made m terms of chrono
Iogic and _eograpine distributions and
the charactent tics of patent  Feranal
attebute of pavent aze contra ted with
simifar attnbutes determined from cen
sus figures or some other avarlable
source for residents mn the patients com
mumts (21 In the analytica} approack
wdependent vanables are sdentifie 1 and
yelated 1o the oceurrence of di case The
frequiney of peefie host or enuiren
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E Reue er

mental factor and the frequ ney of
dieae are cach detnmned  Popula
ton femg udied are dnided into
tho e with and thow without diseae
and 1 cach group the proportion with
common  per onal attnbutes 1 1 cer
tuned Al o the proportions of dieasel
and of nondi esced papulations that en
page W a4 common [rachce enrounter
ymidar madint er are exposed to
aumilar potenttal 1 ks are mea ured
tol In the expenmental approach hu
man yolunteers are mnduced Yo change
thesr halats or em: tronmental factors are
attere ! and th effect >f these changes
on di ea & 13 measured

Regardie-s of the approach med the
purpo~e 1 to determsne whether ndt
uiduals charsctertzed 1o one way  uch
as by a ph wlageal or socenyiron
mental fuctor are differentiated in a
econd way 8 by adieae For ex
ample one mught determune whether
a difference in the frequency of coro
nary heart disene (CHD) exity be
tieen a group with premature pres
byopra and anather group without it
The e< ence of the approach 1 compan
son and 1t 1 encoutaging that invests
gators ars  greatly concerned with
tandardizing  thetr of ervations and
accurately cla ifsing persyns by the
pres nee or al ence of two vanablex
the factor n que ton and the dicase
m order 1o make ahd comparron
po ole The ewntific requirement of
a. esing the gcoenvironwmental xart
atle indepenient of the clinco-labora
tory vanalle 1 leing met  For the
most [t attention i+ gnen to other
mflurnang vanatles throush selection



of study subjects or through adjustment
by accepted statr tical techmes  Un
certamnbies 1n diagnosis of disedse lead
1o ue of probable or borderline
clas 1fications  and mo t <oci0environ
mental factors are measured on a gradi
ent scale Thus companson of the dis
ease vanable and the socioemvironmental
vanable n nally 15 not limyed to a two
by twa correlation

The carch for association belween
ather ASHD or HHD and amy of a
numbir of host or emvironmental fic
tor- u es one of three methods Frrst
contemporary  tudies of disea ed and
d) eace free per<ons are providing  nap
hots or prevalence figures of the
speafic  factors under study Sec
ond studies that are longitudinal 1n
time are picturing  fla hbacks to an
earlicr peniod by measunng (through
mterview  past medical record and
symilar data) the proportions n the dis
ea e group and 1n the disease free group
that have experienced the ame <pecific
factor Lat longitudinal studies are fol
lowin., mduniduals through a penod of
time in  motion picture  fa hion and
by mean of appropnate climco labora
tory tets are making imnal and ue
cessive dete rminations of the frequencres
and magnitudes of the diseases and the
factors

Populations bemng studied include
(a) ho pital or clmc patents (b)
clo ed populations m 1n titutions and
(c) groups of persons in communities
atlarge The e populations or linanly
are chosen to meet a speaific reqinre
ment of the study dewgn

The abstracts of study methods re
viewed here are neces anly brief  Re

bility for

cle~ or maccuracies m the e ahstracts
45 ours and not that of the mve tigators
who upplied the mnformation

Current Studies
1 Navajo ou Reservation—The firt
tudy to ke desented 15 being conducted
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out of the Western Navajo Hospilal 1n
Tub1 City Anz The frequencies and
distnbution  of cardiovascular di ea es
(CVD) parhicularly coronary heart &i

ease (CHD) among the Navajo arc
being ob erved  Specific amms are to
determine (a) the prevalence and mmex
dence of CHD (b) the erum hpd
patterns of aduli Nmajo males {c)
the makeup of the Navajo dietary
and {d) the geographic and demo
graphic chartacterr ties of Nuajo ub
groups on the resenation Thewt en
deavors were prompted by prevailmg
climcal impres 10ny and publi hed re-
ports to the effect that the Navaje
experience le s CHD than the white
or Negro races The deuign of methods
includes the ¢xammation of 150 adult
Navajo males who were con idered
healthy and without climeal or labora
tory evidence of diabetes renal dicea ¢
or thyroid disea e Climco laboratory
exammations of snp hot type are bemng
performed and for comparative pur
poses milar measurements are hemng
made on a sclected eres of healthy
white mals seehing routine medical
chechups 1n a medical chme n Albu
querque  In addihon the heart and
aortas of Nivayo and chimc patients
comng 1o necropsy are bem,, examned
for atherosclero 1= (Approximately 50
per cent of the Indians who die mn
the Fort Defiance Navajo Medical Cen

ter or tn the Western Navajo Ho pital
come to necrop y )

2 An example of the motion picture
method applied to an open population 18
the study 1 Lvan County Ga The
study ha been activated 1 search of
precurstve factors of athero clero 1 and
1s sequelae  The total county census
by age sex race addres and place
of birth) his been determmed from
wital records Iist of utility subsenkers
new paper solicitanons and house to
house canvasses The census 1 bemng
kept current by penodic rechech using
these same counting devices  Morbichty
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and montality data are obtained through
phy 1caan  vital records and ho pital
data  The county with a population of
7500 and a twoto one white to \egro
detnbution 15 largely ruralands erved
by two practieing physicians Oue of
the phy texan 1s the «pon or an 1 prnc
pil ame ngator 1 this tudy and the
other cooperate~ clo ely  VMarked rap
port ex1t among the phy tcian  and
their patient who comprie = cntially
the total county population V¢ Tof e
are requested on the death of each
county re tdent and are performed by
2 con ulung patholszst on approxt
mately 50 per cent of dece Jents

Pelatne rates of CHD by race and
ex groups are bemno determmed longt
tudinally from (a} phy 1cean ho pital
autopsy and wital record and (b)
successive censu es of Exan  County
Thi  phase of tudy will conunue
through calendar year 1960

Blood spectmens for erum lipid de
terminations are bemng drawn from 1p-
proumately 1200 adult 1ited on the
Fvan County cen us regi try  Subjects
are cho en throu h v e of 2 stratified
samphn,, techmc  Laboratory testing
of specimen permuts comparon of
ipd level by age rae sex and sea
son of the year n which the amples
were collected

For one phymcans office practice
all patient aged 3o years and over
who eek medical advice or treatment
for any illness are bemg followed over
a fueyear period {rond 1958 thraugh
md 1963) for the orcurrence of CHD
To the degree thar s buy practie
permuts the followmg data are bemn,
recorded on each pauent at least once
annually (a) famly and peronal bus
tory of heart di eae (b) recult of 3
genera] phy 1cal exarmnation and (¢
findin,  from erum cholesterol and
alpha and Leta hipoproten test  When
patients d> not return within 2 yeat
they will 1e contacted and limd deter
mmation repeated a 8 miaum €
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aminatton Al overt attacks of CHD
and deaths from tis cawe will be
recorded as they are recopmiszed Bien
mally the health tatu of each particr
rant will be resicaed through telephane
or personal contact Through record of
uch repetitive ob ervations and labora
tory detenmmnations 1t 1s expected that
ome of the precur ors of CHI) may
come to light

The influence of ex race and trees
factors (physical and psychological) on
serom hipid lesel of chiddren from
birth through preschool ages 15 being
determined  Umblical cord Hlood am
ples are heng collected at mo t delny
enes 1n the county and repeat blood
amples are drawn at ixmonth n
terval  The<e specimens are bemng
tested for levels of cholesterol alpha
and teta lhipoproteins, and the Imd
mobthzing factor  The race ex and
bith weight of exch infant are re
corded together with weight and iliness
hi tories at each 1x month 1nterval

Studies of chool aged eohorts are
patterned after the newbomn tudies
with effort bemng made to enlit all
school children i the county More
than 95 per cent have recerved parental
approval to partiaipate and are being
entered 1n the tudy as rapidly a labor
atory facthiies permit  Repeat blood
<amples are being drawn at annual in
tervals and pecal interest centers on
the nfluence of puberty on erum lind
Jevel

3 The napshot method 1 teing u ed
at Low wana State Unner ny School
of Mediaine 1 tudy of athero cleroa
Procedores bave teen tandardized for
tawng arterie with Sudan IV and for
preservine them m fat  tran parent
durable platic bas Alko a method
of grading human aorta ty which Il
ferent patholog: 1s secure milar re<ult
has been developed and used to estimate
macro copreally  the extent of farty
treaks fitrous plaques and comphicat
g levop  (hemorrhage  uleration



thrombo 15 and calcification) Current
tudies eek mformation on pathogemc
mechanisms  through  descnipion  of
aortas and other artenes from necrop
1es on mndividuals aged one year and
over Specimens are recerved from
general ho pitals and medico legal ery
ices m New Orleans Guatemila Puerto
Rico and Colombiz  Spectal attempts
are made in these geographic areas
to necropsy all deaths regardless of
cau e All aortas mo t coronary arter
1 and more recently cerebral arterres
are graded as to intimal lesions  Phvsy
cal studies (photographic hght refrac
tion and colonmetric) and chemical

arterio clerotic heart diease (ASHD)
One monastery quarters members of the
Trapp1 t order whose religion dictates
require a meat free lactovegetarian det
The second monashc population com
prises Benedictine monks who are om
nnorous and consume a diet e entially
comparable to that of citizens atlarge
m the United States Quantitatine and
qualitatine dietary records are collected
on elected fast feast and regular days
m order lo compute average intakes
per monk per day Yearly chnco
laboratory examnations and medical
records during any penod of ho pital:
zation permit ovaluahons of illne ses
tud

studies (g e and qual
determinations of lipid) are in progress
on a sample of pecimens to {a)} develop
a grading scheme that does not require
per onal judgment and (b) <earch for
age ex and racial differences in patho
logie lesions  An endocrine project n
cluding urine a says 1s being deeloped
to permit correlation studies with ath
erosclerotic lestons
As a econd study ob<ervations on
zoo reared baboons have suggested that
this widely prevalent ape which 1
fir t order below the anthropord rmght
lend itelf as an 1deal experimental am
mal for atherogenic studies Hence an
Afncan expedition was undertzken mn
the summer of 1958 to obtain bahoons
from therr natie habitat A total of
163 amimals was captured and sacrificed
for pathol e Sp
permitting estimation of chronological
age and degree of atheroscleroms were
hupped to New Orleans for study (Age
e timates are being made from hull
teeth and bone pecimens together with
measurements of body weight and sise )
4 Out of the Georgia State Health

Department a motion picture study of
two crcumsenbed populations s 1n
progress  Since October 1957 senal
obwersations have been made on rest
dents of two mona teries wm tudy of
deetary regimens as they may relate to

ASHD Blood srecimens
drawn quarterly are subjected to 2
battery of tests for hpd and protein
determinations  Partiapation . this
angomng study 15 voluntary with more
than 9o per cent of the Trappi t com
mumty and a comparable percentage
of residence stable Benedictines enrolled

Esghty two Trappists ranging mn age
from 20 to 80 years (median age=35
years) are participating The ¢ monks
hve nigorou lives 1 primitne physical
eting  without modern consemences
Their work 15 largely of heavy manual
types which 15 mter per ed with seden
tary hours for meditaion There 1>
es entially no verbal commumication
among the monks On days elected for
determination of diet intake each monk
keeps a record of s comsumption by
notng during meals the amounts and
types of food inge ted Umform erv
ngs and the u e of tandard puon sizes
faciltate accurate reparing Tobacco
and alcohol arc not uwed by these
monks

Sixty five Benedictine monks of an
older age range (median age=-10 years)
than ther Trapp: t peers are partil
pating They Ine m modern dormitory
type structures engage 1 relatively less
phy seal exercice and are largely a
teaching order Thetr diet permut hitle
frecdom of choice quahtatnely but
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contrary to that of the Trappi t  allows
for more quantitative election A food
model demonstration 1> pre-ented at
the monastery to a st t the monk. 1
making quanbtative e timates of their
mtake A small proportion of members
of this order u es tobacco anl a ome
what larger proportion u-es alcohol

5 A combination of snap hot flah
back, and progres ne motion picture
methods 1 in u e at Beth E! Ho ptal
Brooklyn N Y In progres ver the
pat two years this study 15 de igned
to determine whether pecific somato
types are as ociated with a coronary
dhathesss and 1f <o for what reaon

CARDIOVASCULAR DISEASES

of coronary atherosclero 15 and the type
of Lody build are being a. essed for all
indrviduals dying <uddenly and commg
to medical exammers autopsy 1n We t
cheter County N Y The collection
represents a 10 year expertence and
compr1 e largely deaths from automo
bile accident

6 Sometimes referred to a2 2 human
population laboratory studies m prog
ress at the Unner v of \lichrgan
School of Public Health mamtan a
current inventory of people place and
things Over an 18month penod
nearly all residents of Tecum-eh, ich
and adjacent Testdential area have

Members of a fraternal are
muted to a cancer and heart di eae
detection chmic for specific chnico lab
oratory te ts that permit classtfication by
Lody type coronary heart di ea e tatus
socroeconomic stratum  and cholester
olemia and estrogenuna levels The base
population from which subjects volun
teer to participate consits of 30000
restdence stable  Brooklyn males who
carry health imsurance  Participants
are somewhat health con cious adults
who largely lead a <edentary Lfe and
eat high fat diets Sixty per cent are
salesmen and 05 per cent are married
They arc quened as to dietary and
social habits and cla sified 1nto types
of body build by the ame evammer
A econd exammner evaluates their car
diar status through admim tration of
a medscal hustory physteal examination
and electrocardiogram (ECG) tracing
Their attack rates of CHD are bemng
as essed through (a) annual reexamina
tions and (b) reports on cardiac mor
bidity and mortaly from thewr health
nsurance plan  which cledes phy 1
cian and hospital coverage One hun
dred elected subjeuts i each of the
three basic omatotypes (ectomorph
me<omorphs  and endomorphs)  are
bemg examined for estrogen lesel by
analysis of 24 hour unne amples

As an independent tudy the degree
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been cha d by demographic and
other factor The prevalence of 11
chronic di eae conditions has been de
termmned for this group through elf
admimstered questionnatre form  The
total population of approuimately 8 300
person has heen identified by hou e
hold (N=2100) familal and hindred
(N=3100) ageregation An additional
1000 per-ons from nerghboring com
mumties who are relesant to the blood
line aggregates have been 1dentified
Through even con ecutine monthly
reports recened by mail from each
howehold new occurrences of illnes
have been determined Alo tudy ha
been made of the phy ical facilities
and of the receptneness of lay and
medical groups to fulure more inten
siie studies in this population  The
collected data hase been analyzed a a
lead ecking device and to determine
the smtability of the population for
ub equent epidemiologic  tudy of a
vanety ol chromic diea e entites On
the ba s of the-e analy e the mves
tigators are satisfied that the commu
mty lends steelf to proluctine future
tudy ince (a) the ngle large indus-
try m Tecum eh 15 relamely table
and the population 1 nonmigrating
(b} adequate numbers of ndiidual
over the entire ave pectrum are avail
able (c) a lgh prevalence of numer



ous chronic diseases ewsts and (d)
new caus of CVD orcur with a fre
quency which permits testing of many
hypothescs over a  everal year period

Early dentfication of indisiduals a<
to their uscepuible or immune status
in reference to heart di eases through
both nap hot and motion picture tud
16 15> under way (Other chrome dis
ea e~ will be studied 1n stmilar fa hion )
Speutfic aims nclude (a) 1dentification
of mdiniduals with heart dieae and
a ociated conditon (b} earch for
a ociations between factors of hot
emvironment and peaific types of heart
dieae (c) analysis of data by km
dred> . earch of familial influences
and genetic patterns  (d) description of
the frequencies and ditnbution  of
cerebrovascular accidents (CVA) and
determination of their relationship to
heart di ez e (e) examination of heart
di ca e patterns for relation hips among
congemtal rheumatic  arterio clerotic
and hyperten 1ve heart di ease and (f)
yuttation of similar studies of chrome
diere other than heart disea e Pro
cedures entul the evammation of
Tecum eh 1nhabitants re ident of sur
rounding area  and kindred 1n neigh
boving communities {N=approximately
9500) Method include taking detailed
medical hitories by trammed lay inter
viewers review of these hitones by
physicians who perform phy 1cal examy
nation and laboratory examinations

As another tudy  blood pre sure
lesel among Bohama Negroes have
been mea ured to determine prevalence
ratios of hyperten ion and to compare
the findings with simifar datz available
for Negroes hining 1n the Umted Staten
One tudy 15 based on the chincal
tecord of the single phy 1cian on the
Grand Bahama Iland and pertains to
approuimately 60 per cent of the 1
hahutant

A third study relate to blood pre
cure determmations made by an epy
demuologt t and medica) students from

ne

the Umveraty of Micligan on 3000
mdividuals cho en 15 a probability am
ple of Nas au City on Providence I<land
Demographic soc1nl and culturat data
have been collected on thewe subject a
large proportion of whom are Negroes
Dnnhing water <amples from  elected
communities have been collected for
odium determunations ince the water
frequently 1s brachi b and as oc1ation
between water of high odim content
1nd hyperten 1on will be looked for

7 At the Johns Hophins Unneraty
School of Medicine and Sehool of Hy
giene and Public Health two different
methods of tudy and two different
types of population are bemg ued m
earch of factor 1 omated with C\D
Smee 1916 medicr]  todents at the
Jolins Hophms Unneraity have been
u ed as cubjects 1 a study de igned to
wdentify tho ¢ character: tics which may
be of value m predicting and 1n pre
venting an early onet of CVD To
date nearly 1000 student have leen
cla sified by 1vanety of genetic phy 10
logical  psychological and metabohe
characters tics 1 earch of tho e traits
which are as.ocited with CHD or
HHD The CVD hentage of each
student 15 as e sed through famuly hi
tories taken on parent grandparent
uncle and aunts by the student them
selies 1n there third and fourth years
at Hophin  On the fifth and tenth
annnersanes of graduttion cach
dent 13 reevaluated by marl question
naires concernng b health tatu and
sociophysical habit  The health tatus
of hiy parent alo 15 redetermmed
Under the as umption that tudents ex
penence greater 11 k of developing CV D
1f they have an unfavorable CVD hen
tage  con titunional dufferences between
low and lugh r k student group have
been 1dentified Ba ed on ob ensations
to date a four way grouping of helthy
tudents according to parental I tory
and student characters tic_has 1 een pro
posed as 1 ha s for elcting Inghly
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u ceptible indinadual  The 1indisidual
poitive traits 1 this grouping m
clude {a) hgher erum chole terol
levels (b} nonectomorphic body budd
{c) higher blood pres ure lesel  (d)
tachycardia and (e) blood pre sure
hyperreactinity to cold or exerae A
tudent with two or more such po itne
traits 15 cla 1fied as haun,. po rtive
mdividual characten: ies  The parental
poitine traits  sigmfy that ome or
both parents ha a hustory of coronary
or hyperten ne diea e Follow up data
on health will be related to these char
actenstics

As an independent study the death
certificates of Baltumore rewidents aged
15 years and le  who died between
1951 and 1959 have been categorized
by cause of death 1 earch of factors
predi po ing to ASHD  Subjects with
death aseribed to ASHD have Feen sub
da sfied mto one of three categories
following valdation of death certifica
tion through review of hospital phy 1
clan and autopsy records These cate
gories are (1) defimee ASHD (2}
uncertain ASHD and (3) defimtely
not ASHD In the period under tudy
death ceruficates with diagno es o
ASHD sncluded nearly 200 ubjects with
a  valdated dizgnois of ASHD
(Group 1) 250 with uncertain ASHD
(Group 2} and approxumately 100 with
diceases other than ASHD {Group 3)
All other Balumore decedent 1a this
ase clvs (15 year and less) except
those dying of accidental cau e are
cla ified into a fourth category {Group
4)  Indiiduals who e death was
a cribed to ASHD (Group 1 2 and
3) are then matched by age ex race
and date of death on a one to one basi>
with indisiduals cla. 1fied a  having
died from other than ASHD (Group 1)
Sunnor { pou e« or aibling ) of the
deceased are nterviewed by nur e mak
ing fome survey for peetfic and de
tarled nformation on family i tor of
ASHD  alcohol and mokmng other
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disea e marmage and reproduction
and psychic and physical stre « Through
cro s correlation analyses tho e factors
of host which are associated with early
death from ASHD are being ought In
search of pricursors of ASHD erum
cholesterol and serum umc aad deter
mnations are being made on a ample
of the decedents children and poues
1 each of the four group

8 Two tudies are bewng conducted
by worker affilhated with the Health
In urance Plan of Greater New Yok
and Columbia University College of
Phy erans and Surgeons The firt s
armmed at determiming the mfluence of
female gonadal function on the devel
opment of CHD The method employs
the measurement and compan on of
CHD presalence m oophorectomized and
mn a control group of non eophorecto
mized hysterectomized women Whte
female gynecological ward patients aged
45 65 years from the Columbia Pres
bytenian and Mt Sinar Ho pitals are
besng included n the tudy  Olher
ho pitals will be added if neces ary
to realize the population of 700 oopho
rectomized and 1300 non oophorecto
mized ubjerts e ttmated to be needed
i order to determine whether there
1 a difference 10 CHD presalence Te t
and control group are being matched
by f(a) perod of operation within
three year grouping (L) age at opera
tion and (c) mationality or country
of ongin  Patients with hypertension or
dabetes at time of operation are ehrm
nated from the tudy Study ubject
are identified through medical record
review and then contacted through one
or another of the following methods
ta) telephone (F) attending gynecolo-
gt (e} ocial enice exchange (d)
returp United States mait (Form 3217)
(e) Welfare Department or (f) s1iits
1+ a retail credit agency  When nott
fied of a death the imestigator ohtam
a copy of the death certificate Survivors
are imvted to the ho-pital for medical



and laboratory examinations A huistory
of e trogen admimstration s obtained
from the patient s faruly physicran The
crtena for diagnowis of CHD rest
largely on hustory of epwsodes and cur
rent KCG tracings  The study will con
tinue until interpretable results are ob
tamed

The <econd study 1> that of CHD
survivor hip and repeat attacks It has
been activated only as a pilot under
tiking thus far utihzing new cases re
ported from three HIP Medical Groups
Patients are mvited for examunalion by
a single physician and for appropmate
laboratory examunations  Serial med:
cal checks are planned at six month
mtervals for two years and brennually
thereafter  Attention will be gnen to
chinical mamfestations that desvelop as
well as to mortality

Discussion

In general the studics reviewed here
employ methods which have been devel
oped and extensnely applied in the
study of infections di eases The process
15 that of measuring and companng
the frequencies and di tnibutions of dis
ease within defined populations The
amm 1s to identify or unmask those
factors and conditions that cawe dis
ease In regard to causation 1t 1s
recognized that the mability to ee the
dynamc pro esses of pathogenesis in
human <ubjects calls for use of the
eprdemologic method and the snductive
reasoning on which 1t depends

Of the three methods being used m
earch of associahiens between cardio
vascular di eae and host or enviren
mental  factors—termed  snapshot

fashback and motion picture for
convensence of description—it 15 gen
erally agreed that motion picture stuches
provide the most comprehensive and
accurate data  The three study types
are complementary however and are
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most effective when they are ued in
combination

The invesigators interviewed are
aware that the mere demonstration of
statistical a sociation between a given
factor and a pgiven diseice does mnot
establish the hink of causation between
the two events Rather such an asso
ciation simply 1ndicates that a change
m the frequency or magmtude of one
event 1s accompamed by a change n
the frequency or magmtude of the
other A gwen event shown 1o be
directly associated with 2 given diea e
may repre ent only an index of a
second event wlich 1s 1n fact a true
cause

Procedures te distinguich temporal
association  from  causal  reltion hip
must be deugned to fit epeafic situa
tions and conditions  Such differentia
ton requires a thorough hnowledge of
biologic concepts of the dweae to
gether with the conduct of studies that
would test <pecific hypotheses  Pro
cedures would <eek to venfy by further
facts to establish anallary evidence to
reproduce results under different ar
cumstances or to develop alternatne
hypothe es

Uncertainty exi1 ts as to whether the
factors presumed to be related to CVD
represent primary or econdary etiolo
ges—that 18 are they defimtive cause
or m contrist do they provoke climieal
attack 1n 1ndivaduals harboring a pr1
mary cause? Do such factors as hyper
cholesterolemia  hypertension  obesity
and the hke compn e defimtive or
only preds posing etologies of CHD?
These questions thus far unanswered
may prove analagous to the mteractions
between primary and secondary etiolo
gies m acute poliomyelitis  In this dis
ease three 1mmunologically distnet
viruses compnse e <entia] cau es and
such factors as pregnancy oropharyn
geal surgery and the ntramuscular
1nocnlation of antigens have been ¢ tab
lished as contributing causes
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Current and Proposed Study Factors

The 21 studies which we hae re
viewed are mea uring a variety of en
vironmental and phy 10logical charac
teristies 1 addition to tho e on which
nformation 15 obtaned 1 the course
of a routine diagno tic e 10n—

CARDIOVASCULAR DISEASES

uch as an ECG after exercise whereas
occupatton refers to a job classification
as an index of physical activity
Environment change as used here
means an attempt to alter a specific
characten ic eg dietary intake and
to measure the effect of this change
on the e of di ease A decy 1on

medical hustory ocial histery physical
exarmnation and laboratory test.  Table
1 hows a parbal bst of thewe additional
factors the number of 1mestigators cur
rently mea uning each factor and the
number of other 1nvestigators among
the 21 principal mvestigators who were
proposing but had not yet begun to
measure the respective factors at the
time of our review mn early 1959

Deci 1on to measute a particular fac
tor imphes that ome hypothesis about
that factor and the occurrence of dis
ea ¢ 15 bemng tested  For any grven fac
tor different measurements are being
made from tudy to study

Diet 15 the factor of intere t to the
large t number of nvestigators ten are
currently measuning diet and <even
others propose to do o Four are now
wsing  ome measure of psychic tress
and five others plan to measure 1t

The stems physical tress and oc
cupation  require some explanation
Physical stress refers to the admmn: tra
tion of ome test of reaction to exertion

Table 1—Eny ronmental and Physiolog
cal Facto s Mea u ed 1n 21 Selected
Papulat on Stud es

Populat on Stud es

Factors Measured Current  Proposed

P-ych ¢ stress
Physie 1 tress
Dietary

Occupation

En ironment ch nge
Lung funcuion
Skin fald

Clotung

Endoc ia

ot oS e
“oo ao s
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to undertake emvironmental change re ts
not only on confidence that an a~ora
tion exists between an emvironmental
characterstic and occurrence of diea e
but also on the 1dea that a change
the enmvironment will he accompamed
by a change in the occurrence of dis
eae The problems of measurement
of the factor shll exit and may be
made more difficult because of the fact
that the mvestigator has induced an
ecologic change

Itz apparent from this Ii t of factor
being measured in current and propo ed
re earch that the ubject area of meas
urement elected for attention 1 th
Conference on Methodology are of 1m
mediate and major 1mportance n ep1
demolooic studses of CVD

Summary

The methodalogies being employed 1
a enes of epidemiologac studies have
been reviewed By means of measure
ment and companson the aims of the-e
tudies are to determine whether per
ons mamifesting  pecific phy 10logical
ot socioeny I factors
a different 11k of cardiovascular dis
ea e than do persons wrthout uch fac
tors A ociations are sought between
a specfic diea e and a peofic factor
through (a) contemporary tudies pro
viding a nap hot of the two events
(b} ehronological  tadies picturing
fla hbacks to an earlier penod and (c)
Tong term  tudies of progres.ive mation
pteture type  Groups under ¢udy in
clude clo ed or open populations that
are cho-en at random or suected on the
Fa 15 of <ome preex: ing condition




It 15 recoemzed that the success of
hoth current and propo ed emdemmo
logic tudies will rest on standardized
ob ervations and on precice classifira
tions of persons according to the pre
ence or abence of two vamables a
peafic factor and a spectfic disease
Follow up studies will attempt to dis
tinywish between a sociations that are
only tatistical and tho e that reflect
a cau atnve relation p  To this end
P logie studies will pl
climco laboratory efforts by providin,
collateral evidence by venfying amph
fymg or modifying prevailing concepts
or by developing alternative hypotheses
1t 1s anucipated that appheation of ep1
demiologic methods to the tudy of
chronie disea es will lead to evidence
consistent with a causative hypothes
as hae such methods in the study of
actite diseases

Addendum

9 Frammgham Mass — This longatu
dinal tudv began dunng the pertod of
1948 1o 1950 and has run continuou }y
to date Seral ob ervations have been
made on over }000 indrvidual or 69
per cent of an mtal randomly cho en
sample that repre ented twothird of
the Franmngham population aged 30
10 62 vear  Bienmal medical hi tories
physical examnattons and laboratory
tests have provided the data for tudy
Peports from local prachemg pliyst
c1ans and ho pitals have complemented
the ¢ record The study s mtial amms
were to obtain descrptive mformation
on CVD and to measure prevalence and
cidence of the e di ea s m the popu
Janon Secondary purposes were to test

elected hypothe es concerming cau a
tion of heart discasc the e hypothe es
being con tructed from clinseal smpres
sion or the emdemologic findings of
others To date major effort ha been
directed 1o ASHD and HHD and to
a ociations hetween these di ea es and
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pecific factors of host Foremost
among these factors have been hyper
cholesterolemia  hvpertension and obe
ity More recently other factors have
been added and include dietary habit
alcohol consumption tobaceo usage edu
cational levels hpoprotein measure
ments and ditnet of residence m
Frimingham  Plans call for ewten ron
of the tudy over at lea t ten more vears

10 Connecticut State Health Depart
ment—Studies began early 1 1957
with the 1mual amms of (a) measuring
the prevalence and 1ncidence of CHD
and CVA in Middie ex County and
(b) te ung specific hypothe es concern
m,, causation of myocardial infarction
(MI) a related to particular dietary
habits and to oc1al and per onality
correlates of stress Cae finding has
been achieved through report from
practicing  physicians and ho pital
coupled with death certsfications A 10
per cent probabihity sample of the popu
fation was queried through Burvean of
Cen us 1ntersiews to prouide population
e timates for rate denominator an in
dependent estimate of chnically manfest
CHD and control emes for the com
pan on phases of the study 1e the nu
trstional and <ocropsychological phases

The ociopsvchological 1 pects of the
tudy contrasted a sample of white male
patient aged 25 61 year who survived
an attack of MI with ar equal number
of patients suffering from an acute
evere illness other than heart dieae
and matched with the test group by
(a) age to within five year (b} race
and ¢x (c) orcupatsonal levd and
(d) ethmc ongin traditionally similar
to that of the te t subject The e tudies
continue and are currently divected at
¢ finement of both hypotheses and tools
of mea urement

11 New York State Department of
Health—A long term project began mn
1953 a repetitive ol ervations on nearly
2000 male Ciil Service employce
aged 3050 year from the Albam
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arex  Parhicipants represented 89 per
cent of the population mvited 1nto the
tudy  Pnmary objectine have been
(a) to eviluate estabhihed methods of
early detection of all forms of heart
dieae (h) to evaluate mew techmies
for thi purpose and (c) to look for
etiologic factors of CHD  Annual phy 1
cal exarmnations and medical hi tones
by phy wuan  as well 2 self admms
tered queshonnaires have provided the
data for tudy (linico laboratory meas
urement have permitted a wide earch
for factors a sociated with all types
of CVD  Special empha1s has been
placed on the study of potenhal nutn
tional mfuences on the e di eases [he
tudy proceeds i tandardized f2 hion
with more mten e climcal observations
being made on sub ample of the study
population
A econd project began m early 1955
and continues to date It compries a
tudy of con ecutrve autop tes from a
general hospital and the comparison of
cardiac patholugy with ante mottem
1 1shies and em 1 e
po ures of the decedents The prineipal
purpo e 1 to search for etiologic factors
of coronary ocelu ton and MI  Oliser
vations at necropsv mnclude measure
ments of the lumens and thickne es of
coronary vessel  Ob ervation concern
g the autop 1ed subjects are made
through medical tudent ntersiew with
a o e relatne of the decedent Other
ocial and emvironmental detaml are
oltamed from the u ual family phy 1
cian and hife msurance medical records
of the decea ed Selected characterss-
tics bemg tudhed nclude nutrttional
factors usual oceupation wei bt alco
hol con umption tobacco wage and
o forth Compar on on these charac
ten tic are made between individual
dying of heart di ea ¢ and mdividual
dying of other di ease Tt 1 expected
that the tuds will be extended leyond
the current population of approvimately
900 autop-ies

QCTOBER 1940
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A third tudy 13 being started which
contra t by retro pective mean ca es
of MI with matched control ubjects
The ca e population 15 being obtamed
by a carefully developed and v1grously
monitored reporting sy tem from alt
phy 1c1an 1 Albany County Peport
Ing meludes ca es with other manfesta
tions of CHD but detaled tudy 1
heing hmited to surors of firt m
farctions  Control subject. matched
on fise character: tics (ave ex race
spcroeconomic  tatw  and urban rural
residence) are drawn from a 5 per cent
census of the population It 1 ewnr
mated that 500 case~ matched with an
equal number of control will be col
lected by 1961 Compar on of the e
population will be directed primartly
toward the vanables of diet physical
actisity  and chromic emotional tre<
although a number of other charac
ten i are beng studied

12 Columbia Unner ty College of
Physician and Surgeons Harvard Med
1cal School and Unmersity of Bnnh
Colum!t 1a Medical School-—For the pa t
12 years a group of 100 svmpathec
tomzed (Smmthwick operation) hyper
tensives and an equal number of un
treated hyperten nes have heen followed
to as e the effect of this operation on
sunnal  Fairs of test and control
suhjects were elected from hyperten
e chmes in New York City Bo ton
and Vancowver They were matched
by (a) age tace and «x (b} aver
age and range of blood pre< ure read
g (c) cerebral symptoms and comph
cations {d) cardiar 1ze and ECG pat
tern  fe) i tones of angina or cardiac
failure and ([) other factor mcluding
degrees of proteinuna eve ground
chan e and renal damage Each of
three iy estigators teviewed climcal and
sunnval data on all pair n a  blind
fahion at two five and ten years
after ubject. were entered into the
tudy

Independint

tudses  of  imilar



matched control type are hemg under
tahen at Columbia wing groups con
sistng of 25 panhents each to tet
speafic hypotheses These groups will
provide nformation on relatne sur
vnval rates of (a) patients with malg
nant and essenhal hypertension and
(b) drug treated and untreated hyper
tensives

13 New York City Health Depart
ment—Thi  project began 1n February
1057 to determine {a) 1if 1t were feas
hle to acheve dietary control 1n a free
lymg population and (b) af such
dietary managument would reduce total
cholesterolerma  and  lower  coronary
heart morlndity and mortality  Male
volunteers willing to follow tailor made
dietary patterns were sohated through
two new paper announcements They
were mncluded m the tudv after attend
g an orientation lecture af they ex
pres ed willingness to follow a pre
<cribed ( prudent ) diet over many
year perhaps until age 65 years Ong
nally the study 1ncloded males a ed
5059 year> but thi has ance been
broadened to include age classes from
20 through 59 years

When a subject enters the study a
medico laboratory exammation 1s con
ducted and a comprehen ive diet hr
tory covering the two preceding weehs
1= obtained by personsl ntcrview with
the subject and his wafe  The mnterview
permuts an estmate of all nutnents as
well as the mtake of total calones
and calories from fat If the ubject
15 Judged by climcal means to be over
weight he 15 put on a weight reducing
diet When a normal weight »
achieved the subject 35 placed on a
prudent diet that includes a fat intake
providing 1bout 30 per cent of total
calones  Fats are divided half and
aturated and unsaturated

half mto
types of fat (Part of the latter 1s guvert
<o b forms as spe cially prepares

margapne contaming £0 per rent un
altered cor ol and a mik con
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tructed from a homogemized mixture
of fat free powdered milk vegetable fat
and water )

Serum cholesterol levels are measured
at weekly 1ntervals at the outset to
establish a base line which 15 computed
as an average of two or more determs
nations within 10 per cent of the lowe t
Follow through 1s attained by {a) annual
medical exammations with ECG trac
mgs (b} erum cholesterol measure
ments and diet and weight checks every
four weeks and (c) sessions with a
board of review (phy icians) every
ten weeks to discuss the individual
progre < Subjects provide medical data
at the ten week check and hospital
formation where 1t exasts complement
this  Subjects are told that they wall
be followed per<onally until a.e 65
vears and thereafter through Social
Secunty records

14 Umversty of Pittsburgh Graduate
School of Public Health—The mortahits
expenience 1 (1) the Arsenal Health
Distract of Pittsburgh duning the inter
val 19511996 and (2) Donora Pa
from 1918 10 1957 has bLeen resiewed
Mortality has been examined 1 rela
tionship to prior findings of motbiduty
sunveys m each area (The Donota ur
vey of 1948 inve tigated the health
effects of mog exposures m October of
that year The Arsenal urvey was
undertaken to measure the frequenev
of chromc ilnesses and medical care
n 1951 ) Together with these mortality
studies the sunveys of these populations
have permutted prevalence estimates of
vanious chrame condittons including
heart diseases  Findin,> have convineed
the worker> of a need for {a} more
detatled  ob ervations on  recogmzed
cases of all di eases and (b) a hetter
understanding of the timing of onset
of overt heart diea e and 1ts progres
son  Forthcoming tudies 1n a group
of industrial employees will gve atten
tion to these problems

15 Presbytennan St Lukes Ho pital
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—A fueyear tudy of heart di eases
among a large group of mndustrial em
ployees began 1n the fall of 1927 with
particulir emphasis on CHD  Study
ubjects were men aged 4055 years
who had been employed two years or
mote i a Chicago electronic indu try
and whe on review of the company
medical record were helived not to
have had erther MI or angina pectors
when the study started A total 5f over
3000 men was randomfy cho n from
the complete roter of company em
ployees and invited to paricpate Over
2100 (70 per cent) romphed have
Leen exammed and are mow n the
econd round of examinations The aums
are (1) to determme the cardiovascular
status of wubjects at the tme of the
mmtizl exarmnation (2) to measure
cidence of heart di-ease through four
annual reexammations and (3) to re
late the merdence of heart di ease to
vartous physiological measurements and
other characterssics of the subject
Data gathered at the inhal examina
ton included (2) a family hr tory pre
pared by the subject (1} a medical

CARDIOVASCULAR DISEASES

Lemy made both in hosptal wards and
i expertmental chambers using normal
ubject and pinents with chrome con
ge tine heart di ea e Mea urements of
cardiae function are being contra ted
Tetween study population and temporal
compari on  are being made within

the e populations
17 ‘South Carohna College of Medi
eine—Chinico laboratory procedures have
been developed and standardized to per
mit screeming of farge numbers of ub
jects for (a) blood lipid levels (b)
whole blood coagulation and (c) m
travascular agelutination of erythrocytes
( ludging) Interrelation lips  among
the e variables are bemng sought for
everal contra ting groups including {a)
elected dieased and normal popula
tion and (b} samples of white and
Negro residents of metropolitan Charles
ton A battery of hpid tests are being
run on all blood erums including
these for cholesterol pho pholrpid tn
glycerde  and alpha and beta hpopro
teins Microscopic ob ervations  photo
graphs and cloced ciremt televising of
the capillary circolation 1 the bulbar
all of the de

bt tory and physical by one
of 25 volunter physicians as tsting
the tudy (e) clinico laboratory tets
ncluding  somato typing  with  photog
raphy  (d) diet 2 sessment by detailed
interview with the subject and a ques
tonnaire completed by the spotse (e}
1hy 1cal activity measurement by analy
15 of job requiremunts and an mter
\iew concermng off the job phy 1cal ex
ertion and (f) personahty trats deter
mmation as revealed by the Minne ota
Mulupha 1c  Personalty  Inventory
These procedure are lemg conducted
m facihiie at the plant and require
about two half days for which the ub
Ject 13 guven hume off with pay

16 Tulane Umnersity—Smee 1911
the anfluence of hot and humid ( ul
tropical) environments on phy 10logic
and pathologte respon es m man ha
been under tody Obsertation are

OCTOBER, 1960

gree of erythrocyte a,glutination and
artersolar plugzing with tudged ma e
Blood coagulation 15 measured by con
sentional technic

18 Cahforma State Department of
Health—In 1918 a total of 577 healthy
induidual aged 50 years or more were
selected from B13 reg: trants who vo!
unteered to parhicipate n a tudy of
nutntion as related to aging  Selection
from the reg trants trove to include
only indwiduals who were phy 1cally
and mentally capable of parteipatin=
1n good health not under a phy 1cian
care within the three prior month
and not food faddit  Selection
attempted to achieve an equal ex i
tnlution and a range of age and eco
nomic cla es  Imual tudy of tht
group ancluded (a) a nutntonal b
tory and a record of <evenday food



mtahe (b} a detailed medical In tory
and complete phy 1cal examination and
{c) a <enes of laboratory re ults from
blood and urine analy es and from
che t \rays bone densty determina
tions and vagmmal (Papamcolaou)
mears  Follow up phy ical examina
tions and dietary evaluations of as many
ubjects as were arailable were made
mn 1952 and agamn in 1954 Data that
have been analyzed pertan to mortality
morbidity and disability (both for
CVD and for total d1 ea e) i relahon
to the omgmal (1948) phy 1cal find
m,  blood analy es and diet patterns
The health tatus of subject ult avail
able for examunation and interview 1
being reevaluated after a total of 11
years of oh ervation
In 1951 a multiphasic creening ex
ammaton was given to 1000 long
horemen who volunteered to partiar
pate out of a total of 6000 such
worker 1n the San Frances co Biy area
Te ts included measurements of age
height weight hearing blood pressure
hemoglotin blood sugar glycosuna al
buminuna a che-t xray and an ECG
tracing The ub equent mortality of the
4000 volunteers and the 2 000 nonpar
tiapant  has been followed through
death certficate analy es and union
health insurance record This tudy
continues as a rouhne operation offer
ing a potential for testng a enes of
hypothe e of can ation
A health survey of a representative
ample of Cahforman wa conducted
1 1951 1955 whereby nformation was
oltained for nearly 32000 imndividuals
Ly Bureau of the Cen u interviewers
A total of 250 individuals (150 male
ind 100 females) gave history of wome
form of CHD A substantial propor
hon of the e mdniduals was matched
with di ea e free control ubjects of the
ame age aud sex choen from the
arses population Interviews were held
with dieaed and control ubject to
determme the relatne frequencies of

1ns

various charactenstics that might be
related to CHD (Next of kin were
interviewed where subjects i the sample
had died ) Special attention was guen
to {a) emohing habits (b) pre byopia
(¢} physical exertion at work (d} par
tierpation 1n athletic events (e) occu
pation (f) urban iersus rural resi
dence and (g) native versus foreign
burth

19 Mt Zion Hospatal San Franeisco
Calf —The role of speafic behavior
patterns as they may predispo e to CHD
among  elected population groups 1s
under study In general these efforts
measure independently (a) per onahty
and behavioral patterns and (b} histors
cal expenences with CHD  Subjects
many of whom are industrial executive
were selected 1f they gave evidence of
highly developed ageres.iveness com
petitivene s and a tendency to accel
erate all actisties or af on the other
hand they eemed to lach these at
tubute  Evidence of previons expert
ence with CHD was obtaincd from
medwal historie  and ECG tracing
Competitne  uhjects (N=83) were
matched with noncompetitne  ubjects
(N=933) by similarties 1n age race
ethme group diet height weight and
the amount of physical activaty re
qured by thur joh A total of 12
unemployed blind subject alo were
tudied The latter re embled the non
compehitive  group in per onality pat
tern but had the complicating factor
of continnal anviety At the time of
ob ervation  electees first were cate
gorized by one examiner as to whether
their bihavioral pattern  which had
been elected to repre ent the extreme
of contrast between dnving  and
easy going  personahties  were com
pletely or mcompletely developed (This
was done for purpose of subcla m1fi
cation ) A detailed medical In tory was
taken and a physical examination per
formed Then a second examiner drew
hlood for determinations of chole terol
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and cloting ume measured bleeding
tme and took FCG tracing~ A third
examuner gave detailed mn tructions that
would permit selectees to record quakh
tatne and quantitatse information on
dietary intake by daily diany techme
for one week

Short term <tudies on mall _roup
of CHD pahent and elected controt
ubjects are under way to refine cur
rent techmes and to develop new and
better method  Endocuine LHD hy
pothe es are bemng tested throuch utili
zation of data from umnalyse  Other
tudses now 1n progress are de 1gned to
mea ure per<onahty trait by objectne
mean A le detector that mul
taneou by records amplitude and rate
of respiration body movement and car
diac function 15 under studv  Alo
2 psychophy 10logical te t 1 beng de
vied m search of a predictor of the
occurrence of CHD i pecific group
of individuals

20 Vorth Dakota—In 1956 1957 2
longitudinal tudy of CHD was tarted
2 1xcounty area surrounding Grand
Forks N D to determine the fea ibilty
of certun e tigatine method> and to
test pecific hypotheses concermng cau
aton of this dieae (Thi area wa
elected for tudy because vital record
had ndicated that North Dakota re
ported the lowest death rate from CHD
m the nation ) Patient developing acute
mamfestations of CHD either 2 new
oT recurrent events were reported by
practiang phy 1c1ans to the tudy center
a the prmary ca e findmg device Alo
phy 1c1an  provided chmeal and ECG
findines on their CHD patient to 2 1t
a reviey commuttee of mternst n de
eiding whether reported caes houl 1 be
con 1dered CHD for purpose of the
tudy and in la ifyng them mto ub
groups  Aonthly 111t v ere made Iy
an eprdemiologs t to each phy tcian
the tudy area and bimonthlv w1ts
were made to phy scian 1n area bor
derms the 1x counties to improve the
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degree of reporting and to collect col
lateral information  Howputal record
and mortality talt tics were reviewed
periodically to chech the completene s of
thr ca e finding method 4 10 per cent
probability  ample of dweling umt.
was chosen and restdent therein y ere
nterviened through Bureau of the Cen
u  enumerators for demographne and
elected perconal character; ies The-e
charactent tics 1ncluded data on ocen
pation moking and food habits a
the principal area. of interet and
were determined through personal n
terviews with all males aged 33 vears
and over who came 1nto the probability
sample A ngle dietitian made detailed
dietary a e ment of each recognized
CHD patient together with uch a e
ments of two age matched control ub
jects choen for each patent from the
probability ample Attempt was made
to estabh h the dietary pattern of pa
nent for the month preceding osvert
discase and of control ubjects for the
month preceding the interview  If the
CHD patient had died hy wife or near
et kin was interviened 2 in uch mn
tance were comparable relatnes of
the matched control ubjects Thereafter
tandardized procedures were folloned
m estimating quahtatine and quantita
tive intake of pecific nutrient

21 Chieago Board of Health—An on
gong tudy has been conducted 1 2
Chicago utility company 1 earch of
factors of hot and environment that
predi po e 1o or precipitate cardiova
cular renal morhidity  and  mortality
particularly  ASHD and HHD  The
health tatu  country of hurth <ocial
la  and oecupational experence of
726 employees 1ged 5039 vears (96
per cent of the plant emfloyees m th
age cla. ) were determuned as of Janu
ary 1921 from preext tne record
L g enal obenaton from annual
phy scal  exammnations  conducted
throu,li 1 lant faciities a criem of deter
nunatne anali-es 1 progres  (In



mtake (L) a detaled medical i tory
and complete phy 1cal exammation and
{c) a enes of lahoratory resnlt from
blood and urme analyses and from
chet xravs bone demsity determina
tion  and vagmal (Papamcolaou)
<mears Fallow up physical examina
tons and dietary evaluations of as many
ubjerts as were available were made
in 1952 and again in 1951  Data that
have been analyzed pertan to mortalty
morbidity and disability  (both for
C\D and for total di ea e) in relation
to the ongmal (1948) physical find
mgs blood analyses and diet patterns
The health tatus of subjects hll avail
alle for esamination and intervew 1y
being reeviluated after a total of 11
years of obseriation

In 1951 a multipha 1 ereenmg ex
amnation was given to 1000 long
horemen who volunteered to particr
pate out of a total of 6000 wuch
workers n the San Francisco Bay area
Te ts included measurements of age
height weight hearing blood pressure
hemogloin blood sugar glycosuria al
buminunia a chest wray and an ECG
tracing The sub equent mortality of the
1000 volunteers and the 2 000 nonpar
tieipant  has  been followed through
death certificate analy es and umon
health nsurance records This  tudy
contnues as a youtine opcration offer
mg a potental for te ing a ene of
hyvpotheses of cau ation

A health sunvev of a representatine
ample of Cahformians was conducted
n 1954 1955 wherchy nformation was
obtained for nearly 32000 indiniduals
by Bureau of the Census intersiewers
A total of 200 mdrviduals (150 males
and 100 females) gave hi tory of ome
form of CHD A sub tantial propor
tion of the e indimnaduals was matched
with d1 ea e free control subject< of the
ame age and sex choen from the
survey population Intersiews were held
with dieacd and control ubjects to
determune the relatne frequencies of

e

various ch
relate

measure
md behay

cal experic

many of whe

were selected

Tughly de\elol\)*é

petitisene = and

erate all activities

hand they seemeds

tnbute  Evidence o

ence with (HD was

medical hitorie  and

Competitne  ubjects r’.,&

matched with noncompetite,

(N=83) by smilantes m%

ethnic group diet height we,

the amount of physical actﬁ\
qured by their jobs A total 5,
unemployed blind subject also 'y
studied The latter resembled the
compelitive  group 1n personality p
tern but had the coempheating fact
of contnual anxiety At the tme ofy
observation  electees first were cate
gonized 1y one examiner as to whether
their behavioral patterns which had
heen elected to repre ent the extreme
of contrast betwern  dmving  and
easy going  personalite  were com
pletely or incompletely developed (This
was done for purpoes of subcla wifi
cation ) A detailed medical history was
taken and a phy ical examination per
formed Then a <econd examner drew
blood for determmations of chole terol
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January 1958 the study was enlarged
10 include the ennre labor force aged
4059 years approxamately 2000 inda
viduals ) Speatfic aims 1nclude the test
g of hypotheses concerning associa
tions between CVD and the following
hot and environmental charactensics
(a) place of birth (native or foreign
born} (b) dietary hahits and nutntion
{c) mantal status (d) physical activty
(e) psychologic stress and (f) other
factors

A second study concerns the com
panson of Negroes and whites with
respect to patterns of cholesterolemia
and meidence of CHD  Other correlates
include age sex height wesght occu

120

pation ndu try and duration of res:
dence 1n northern states

A turd  tudy employing method~
of experimental epidemclogy 15 de
signed to me ure the effect of a nutn
tional hygiemc regimen on n k of de
veloping CHD Several hundred muddle
aged men without evidence of CHD
but presumed to be at hgh n<k by
vartue of high levels of (a) body wer ht
{b) blood presure and {c) <erum
cholesterol have been induced to follow
a prescribed regimen and are beng
examined senally They are bemng con
trasted for coronary dicease with appro
priately matched control ubjects from
the Chicago utihity compiny
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CO CHAIRMAN'S ADDRESS*

Herman E Hilleboe (D F 4PH 4

N THE <esons of t1 onference 1

have not heard mn b |t eprderm
ology or whatepidens 1+ v (t eem
to me we need to r ihe rather
broad background of t 1ty are
condenng I woull In 1 rel T to

Paul Searss commer bout a 1en
tt He amd D v and commu
mcation are the twc prime obli at ns
ofazcientit Ano aonsucha ths
grves a scienti t an Opportumty to X
amine some broad ues m the light
of the pecial knowldwe and cxpers
ences of tho e who are not epidemiclo-
gsts 1 hope that. even though ou\{
major concern 1s the epldemmlol;gxc:'
method apphied to varous types of ke-an
disease we shall endeavor to think v
broad terms about applving :uchhdx a
plines as mathematics physies ¢ ;r]r;l;
try and other <crences to the prol
at hand

We hould al o bear m mind ;Ym:
we need to know something 2 “,‘:
biology n general and ecology 1 t}:au(
ticular 1f we are to learn more 2 .
mans relaton lup o hns cnv'lmnme)l'l&
We have not heard much about m;h
g ts here but I think that epndem; °
g ts come close fo being ecolog

their method An ecologt & -!1 fi‘x’;‘
know has a viewpoint Ju t a hitle o
ferent from others in the cen

2
fi For one thin. he cees man
;lir-m\o{w?ng m a cultural mam:,‘
and powerfully affected by populatio
dynamics

yx(:rt:r!‘mg down to the pecific pem(nnrf
epad mology 1 am delighted with

On the third day of the Conf r nce
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Kendalls defimition of epidermiology
(Report of the Subcommuttee on Bio
chemical Measurements ) T would hke to
repeat it becawse 1t 15 tated perhap
better than many defimbions made b
epidemiologa 1 them elves Dr hendall
aid that the purpo e of any epidemio-
fogical tudy 1s to evaluate the wmfluence
of dnerse genenc and emvironmental
factors upon the occurrence 1nd everits
of diease [ think this s particularly
pertinent 1n the field of heart di ease
where we hase no demon.trated
speerfic etiologrcal agents

The other remark he made that
truck home had 1o do with differences
m the mean level of particular factore
that mght be tan tcally  sgmificant
among di eased and contro] groups He
ponted out that yalges for the o
Broups are scattered over the <ame ranee
and have httle diagnostic or Prognostie
sgmificance for any given mdividual
I would like to reempha 170 that, trctly
peaking urveys of character t & A€
not cpxdemm]ag:cal studies they do Mot
selate the dieae to specaf €0¥1FON
mental ot genetic factore which charac
tenize the populations upier Imvest g
ton  He pomted out that n mam
tudies biochemical determinations haye
been ub tituted either for an adegyare
1mdy of the factors or for an map.
apprar at of the clhimeal manmfestapong
of the disease

In the area of eprdemiolony 44 par
nevlarly n beart divease phore are
ceveral things that need 1o besy g o100
the vicwpomt of thowe w0 "
gpld?mlﬂlﬂgy and who hae epdene
lootcal  tudies  gone o areF

E



dieae cancer auto
molnle accident  cerebral paly and
birth defects Al the e tudies have a
common denominater I think 1t 1s
parhieularly important that we talk about
the methods of epidermology because
mntnin i n the ¢ tudies 1s the v e of
tatistical method
Unfortunately certan groups i our
country feel strongh that tat neal
tuches on man are of relatnely litie
value and inconclu we  These groups
helieve that the true facts can be a cer
tuned onlv by animal expe rimentahon
and chimeal ob ervation  This s not
aul i cotiex m  this 15 merely an
olsenation We are often nrged to
take no publhc health action until lab
oratory and chnical tudies have gien
ulumate an wers ahout the nature of
wch dieae as cancer This attack
on the public health approach exprex es
1 belief that 15 widels hdd T think
perhaps for that rea on 1t 1s amportant
1o point out that epidemiological studies
on man have been Inghly productne of
scientific knowled.e and of practical
application 1 the advance of medical
cience Ths does not in any way dep
recate the value of ammal experimen
tation n the laboratory or chimcal m
vestigation 1 the ward | think thee
things are indi pen alle and certanly
nece~ arv for medical progres But
we mut empha ize the true value of
the eptdemological approach with s
heasy rehance on taty tical compilation
m the gnaly 15 of events that eceur m
human population
1 would like to make another pont
here that has not been mentioned in
the la1 tvo days of disen sion and
that 15 the interchangealulity of medical
tati tictans and demiol The

uch as heart

a mathemancal approach n the tudy
of discae among groups of people
Certaanly whenever posible the two
work together 1n the proces the tati
tician becomes a better eprdemiolog t
and the eprdemiologr t a better <tah b
cian <o that the two ultimately approach
one another clo ¢ly 1n thetr <halls  Since
the di ingushing feature of an ept
demsolomcal study 15 its u ¢ of numbers
and their analysis by stati tical method
and fogic 1t ceem permi uble 1 the
present di cus on and n our future
di cu ston~ 10 this area to u e the word
Ino tatistics and epidemiology  almo t
interchangeably

Vathout gomg into great detal 1
think 1t would be wise for all of u
ntere ted 1 epidemiology to go back
to the era precedng knowledge of the
bactenal and viral cau es of di ease to
ec the way m which <ome of the early
workers u ed epiderniologic1l methods
When Jeaner did hus work on  mallpox
161 year ago he handled Ins accounts
and compiled Ius cases 1 uch a way
that he really carried out a neat ept
demological study  He knew nothing
shout the cau e of the diea ¢ and yet
he found out how to prevent the diea e
John Snows cl1 e tudies on cholera
mn 1854 are a parallel with what we are
facing today 1n heart diease  Many
of the same puzzles were faced by John
Snow i hi attempt to work out the
relationships betwern cholera and the
way m which the dicease was trans
mutted  Michael Taylor i England
tudied eprdemies of typhowd fever in
1957 and traced its transmission through
rutk  Again be hnew lttle about the
cane but he knew how to devefop
meaningful 2 ocations So 1s we trace
pid back through the Jast century

medical <tat iewn 15 u ally called a
bio tath ician and 1« first of all a
mithematician who adapts his knowl
edge to the tudy of dieae The ep
demmolagy t on the other hand 1s killed
m medicine Tut ha learned to adopt

122

we find many ndinidual mve tigators
confronted with precisely the <ame types
of problems that we are facing at the
present bime 1n heart di case

To brng this viewpont up to date
I hould hhke to pont out that our
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knowledge of carcmogenic agents and
the mean of preventing certain types of
neoplastic dy ease to the extent that
we can 1> largely the product of ep
demiological studies  Certainly the early
studies on scrotal cancer in chimney
sweeps on cancer from contact with
pindle o1l on cancer of the bladder
of amline workers and on ki cancer
from arsenie are all examples of the
epidemiologieal approach  Many of you
are familiar with some of the recent
reports on the development of leukenma
among tho e treated with xrays for
spondyliti  the effects on children of
arradiation of the thymu and the 1
crease of congemital deformities among
babies who e mothers had pelvic « ray
examination during pregnancy Agamn
the e are examples of the methed we
are talking about
I would Iike to read 2 hort quotation
from Dr Frot one of our foremot
eprdemiolom £ who was my profescor
of epidemiclogy at the Johns Hophin
School of Hygiene and Public Health
He aid The opmon 1s more or le s
prevalent that mference based upon ep1
demiolngical argument cannot Fe truly
conclu ne  becau e the ewidence 1s
purely circum tantial  Such oprmon has
frequently failed to take account of the
whole ma s of evidence and to follow
the argument which 15 neres anfy Lutlt
up step by tep n 1t> spmewhat com
plex and perhaps tedion way Grsen
suffient cope and accuracy of obsena
tion a conclusion as to the nature and
pread of di ea e may often be estab
N hel qute firmly by circun tantial
evidence well 1 advance of expen
mental confirmation  VMoreover many
problem of disea e tran mis.10n which
are lnghls important from the tand
pomnt of prevention are of a type that
can te <ohed only by mveigition of
this hind  The weakness 1n conclu tons
drawn from oreum tantal tudies s
v ually chargeahle not to Ta 1 defect
in the method of mestization lut
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CARBIOVASCULAR DISEASES

more often. to pauaty or naccuracy
of data or to fal e logic m thetr inter
pretation

Finally T would Iike to say that in
talking about epidemiology we mu t be
cautious about the ue of the word
We hear ahout shoeleather epiderm
ologi t5 who go out mto the field and
learn things by doing their own work,
We hear about armchur emdem:
olagit who have others gather their
data  Now we have heard recently
about chmeal epidemiology  Dr John
Paul of Yale has ju t publi hed a hool*
with that tifle We hear al 0 of expen
mental epidermology The pomnt 1 w; )
to make here 1> that we need to con 1der
epdemiology 1 1t total context

We alo need to realize that many
heart dieae tudies labeled eprderm
ological do not actually  follow ept
demologieal methods 1n their desygn or
execation There 15 1o reron nhy
every study which ets out to de enbe
character: tics of peron  with heart
dieae hould Fe called an epidems
ologieal tudy  Tt1 my hope that when
chcal and laboratory reseatchers
sign and cary out epde
) o, e
and follow epidemiolrgical mexhu]y
Only when 3 tudy employ  emdeny
ologacal m thod  hould 1 Le Tape
eprdemologeal eled

Good eprdemiologreal tudy
difficult 1n coronary heart
cau e the prechcal stages
clero 1~—the  precursor of
heart disea~e—appear to be
almo t unrer ally among ouy
dlation 1 the Unted State
dicez e 15 almost unuer 4)
[']an on of ca ILT and nonegses
almo t impos 1t le except

tudie et the compapy b e
with nonca e  compr, mo e
method of eprdemiol e dae

Dufficuitses notwith tand,, there re

s are very
dieae e
of athe,
coronary
occurrmg
adult pepy
When o
the com
Fecome

Foul Jahn R € of
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