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CHAPTER I 

lhTrtUDUC'rION 

Art,eri.osclerosis, or hardening of the arteries, is one of 

the most outsto.nding diseases of the vascular system and complicates 

the search for its underlying causes by often showing its symptoms 

late in life. The increasing number of persons with heart disease 

is of wide spread concern today. 

Much research is being done in hope that something wlll be 

found to prolong the lives of persons suffering from arteriosclerosis, 

if m>t cure this d:i.~eaded disease. These studies are complicated 

b:1 the role of cholesterol in the body and its possible relation 

t::i heart disease. Cholesterol is a sterol, which is composed of 

alcohols and fa.tty acids. Much research seeins to indicate that there 

is a definite reh.tio'nship betwee:::1 arteriosclerosis and cholesterol. 

There are many inconsistencies in the findings of this research 

probably since individuals tend to show differences in their ability 

to utilize cholesterol in the body. 

'rhe investieator becc,Jne interested in this study through 

her work a::: the thcra.:?euttc d:1t~titi&7. at the Jefferson Hospital, 

Roanoke, Virginia, where she observed max1y patients admitted with 

heart diseases. At, the request of the Jefferson Hospital Pathologist, 

she, with other hospital personnel, engaged in an intensified study 

of the roll of cholesterol in heart disease. Some of the results of 



The of tl::.is re W[~S -C/) study the relationship 

of cholesterol. in -,:,he diet to -:.he fas-ting levels of cholesterol in 

the blood t.110 pc>rrnible reJ.ationshi.p of dietary and blood 

cholesterol to t.he pre::rnnce of arteriosclerosis and some related 

Specif_: , this study proposed: 

1. C::o c::ir:1pare the average daily protein, fat, and carbo-

hydrate intc::ce to the d:i.etary histories of hospital patients 

who acted as su'o,j ects in this study. 

2. 'lo determine the relationship between the cholesterol 

:i.ntcli:e of th,) dj_et nnd the sy:rnptons of arteriosclerosis. 

3. To determine the fasting cholesterol blood level of the 

hospH.aJ. subjects. 

1;.. 'I'o stuctr the association of med:Lcal history, dietary 

?1:lstor;,', and hos pi taJ. records to cholesterol int eke, fasting 

blood cholest,erol levels, and some related conditions. 

Review of Literature 

In 19,~9, 1Iann·J/ st1.1c1.i~ic1 <:!hoI.esterol metabolism and stated 

also sti::,ted tl1at m.eny patients who would require restrictions are 

obese people tb>J, have developed vascular disease. 

In a recent clic;e:::d; concerning arteriosclerosis pubJ.ished b~, 

l /1- ,, ,.r - , D ti[) _, '1ann~ ,_,eorr,e 1/'i. l-i. • •ieteJ>y Aspects of Cholesterol Hetabo.J..i;.;;;::. 
and visense.11 Journal of Ji.merj"can Dietet-1 c Jwsociation, 25:389, 
l~Jft-9• 



al . .., ·1 2/ ;,; atir:m Dr..J.:ry vounc:L , - it was reported that arteriosclerosis 

was produced in rabbits by feeding very high cholesterol diets. 

1Q evatecl blood levels of cholesterol were also observed in some 

individueJ.s with symptoms associated with arteriosclerosis. It we.s 

furt~x,r reported thd in healthy men the concentration of total 

cholesterol in blood serum did not vary with the habitual dietary 

intS:~e of la,1.·ge quantities of cholesterol, and there seemed to be no 

rela0ion bet,ween the cl.ietary composition and the total blood cholesterol, 

of healthy adults. 

Doc~ in 1950 1;iade these statements concerning the role of 

chol'::lst(Jrol in arteriosclerosis - 1'irfna:tever the mechanism may be, 

the :::'act is obvious that in human arteriosclerosis, fat content, of the 

diet, protein content of the diet, totd caloric content, and cholesterol 

contont .are all important to that group of the PJpulation whose pla.sma 

cholesterol behaves more like that of the rabbit than of the dog. 

A small group of young people and far more midcUe-aged people, have 

high and unstable cholesterol values, sensitive to added cholesterol 

or to diets rich in fat and calories. Some others, like dogs, can 

maint,ain levels un001· 200 milligrmns percent on ric1"1 diets. In 

..2,/ 11:Nutr:ltion and Arteriosclerosis." NeJ:..,i9nal Cq_uncj.l Review,22: 
Dige,3t, 23, January, 1951. 

_Jj Dock, W., "The Cause of Arteriosclerosis? 
Acadell}Y of Heoicine, 26:182, 1950. 

liuJ.l.e:UD h.Y Yo.rk 



:11.eh fat diets merely provide the stra.1,-1 to break the camel I s back-

the slight difference in tissue cholesterol level spells deposition 

rather than resolution." 

It appears from reviewing the literature that there is no 

found evidence to prove that obesity is related to arteriosclerosis. 

Hany st,atistical factors have pointed to a possible relat.ionship, 
al 

however. Fab.er and Luna' found no rele.tionship between obesity 

and arteriosclerosis although there was a clear cut. rela:t,ionship 

between obesity and hypertension. 

Okey---2"in studying the cholesterol content of food, found 

that, there is evidence based on increased incidence of lesions 

involving cholesterol deposition in tissue that would lead one to 

believe that individuals with abnormal fat metabolism may not be as 

able to utilize cholesterol as normal persons. 

Becker, Heyer, an:a Nechele~ fo1.md that there was a 
) 

marked change in fat metabolism in the aged. They reported that a 

high-fat mee.l recults in a markedly greater number of serum chylomicra, 

and a more proloneed chylomicronemia in the aged than in the younger 

person. 

-11Nutri tion Reviews: 1111l'teriosclerosis Cholesterol and Obeai ty.,, u 
Nutrition Revie..!'.:1]_, 8:41, 1942. ' 

_ii Okey, Ruth, ncholesterol Content of Foods'! J ournJ!l o:f American 
Dieteti,Q Association, 21:341, 1945. 

_§/N~trition Reviews:. "Arteriosclerosis in Relation to Fat Hetabolism." 
Nutrj.tion Reviews., 8:61, 1950. 
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..:J.I A study as reported in Nutrition Reviews in 1950 on serum 

cholesterol levelt1 in human beings revealed that it is difficult to 

influence senm1 concentrations of cholesterol by feeding cholesterol, 

however, egg yolk powder had a pronounced effect in increasing serurn 

cholesterol in man. These findings should encourage more research 

and indicate that isolation and identification of the active sub-

stance in eggs might provide an important new tool in the study of 

arteriosclerosis. 

Cook~/made a study of cholesterol metabolism and reported 

th2.t more then heJ..f of the lipoids in blood are cholesterol and 

the:t the deposition increases with increasing age. He further stated 

tha:L the theory that over feedinc produces arteriosclerosis has been 

b11ilt up mostly by studies done on e.xperimental animals rather than 

on humans. In a study made by Reimer, Blecka, ~d Wilkerson-2/ in 

1949, they concluded th::i,t the level of total blood cholesterol 

was 1.1nrelated to the amounts of carbohydrate, fat, protein, and 

cholesterol in the diet. 

7' _/ Nutr:it.ion Reviews, "Serum Cholesterol Levels in Human Beings 
.i''ed Ege Yolk and CholesteroJ. tt Nu.tr:1 t.ion ReviJ3Ji2, 8:341, 1950. 

· ...£.I Cook, Ror,e:rt P. 11 C!':olest~erol Netabolism." Nutrition Abstracts 
and Roviews, 12:1, 1911-2• 

_:t./ Reimer,\ A. , Bleck a, B., and Wilkinson, C. F., Jr., "Study of 
Essential Familial I-Iy-J?ercholesterolemia: Rele.tionshiP of Diet 
and Blood Cholesterol Levels. 11 Journal of America21 Dietetic 
Association,25:842, 1949. ---- -
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1-IoretoJQ/ in 1948 reported a study which .he had made on 

<,he effect of the physical state of the blood J.ipoids upon the 

development o.f vascular sclerosis. The substance of the report 

was concerned with a method which was intended to measure the 

partic1o size of the emulsified fat in the plasma. The hypothesis 

whic1: t'.,,3 author presents states tha,t, the formation of athero-

sc1erotic plaques is the result of the presence of abnormally large 

chylom:i.cra in the plasma of the affected individuals after a fat 

mecl. L; is supposed that the vascular damage results from emboli-

ZP,t.ion uf these "macro".'"chylomicra11 in the vasa vasorum. Since the 

chylom:tcra are lmo,m to contain cholesterol,. it is believed that 

tl:,o triglycerides and phosphatides are then easily reabsorbed leaving 

a deposit of cholesterol in the vessel wall. Although this is an 

int.erest~ne theoI"J, there are as yet no significant data to support 

Nori son and J oJ,.nson11/ studied the cholesterol 

ar,terior descendine branch of the left corone.ry artery in eleven 

pe_+,ient::., who had died of eocute coronary artery thrombosis and in a 

lO/.ior<0ton, J. ?o. 11Diet and Jmteriosclerosis,tt Sci~,106:190, 
19/407,. ,'.'.3 reported in: 
Nutrtt.ion Abstracts and Reviews., 6:99, 1948 • 

.11/1,Iorison, L. 1-f., and Johnson, D., "Cholesterol c,:mtent of 
Coronary .Arteries and BJ.ooci in Acute Coronary Artery Thrombosis." 
American JciurnoJ 2%. Hed.i.cine, 39:31, 1951 



c;Jmparable eroup of fourteen patients who died of causes other than 

c,1·ona::-y thrombosis. They studied the cholesterol and ester levels 

in both of thf,se ;::;roups. 'l,he observations sugeestei!bthat a disturbance 

:i.n lipoid metabolism is a factor in the pr:i,hogenesis of art,erio-

~.Che litieratu:ee, as reviewed, indicates t,he folJovring points 

p:Jrtinent to this study: 

(1) Arteriosclerosis is related to the feeding of high 

<.;.i:10lesterol diets in e:;-::pe1~im.ental animals, especially rabbits. 

( 2) The levels of cholesterol in the blood of humai."l be:i.ngs 

11::3_~\?°e been~ increased by feedine egg po,-rder. 

(3) The deposit.ion of cho1est(,,rol is increased -with 

increasi.ng age. 

{4) 'rhe levels of blood cho1este1~01 are unrelated to the 

cholesterol intake from the diet. 

(5) Obe:3:i.ty is unrelated to arteriosclerosis but obesity 

(6) Indi.viduGJ,2 wlth abnormal fat mE~tabolism mey not, be 

able to utilize cholAst~0rol 21, normoJ persons and th~)re is a 



Chapter II 

PROCEDURE 

This study was limited to patients who came to the Jefferson 

Hospital, Roanoke, Virginia, for treatment of various conditions. The 

fifty-four subjects were chosen from the age group of forty to sixty 

years, since many patients in that age range are admitted to the 

hospital with varied heart diseases. The subjects, as finally selected, 

included twenty-seven women and twenty-seven men. They were chosen 

one a day, Monday through Friday, until fifty-four subjects had been 

.:.>btained. This selection of subjects began on June the eighth, 1950 

ond was completed on the thirtieth of September, 1950. The factors 

considered in the choice of subjects other than age and sex were: 

(1) physical conditions of the subject, (2) freedom from nervous 

disorders, (3) hereditary history indicating hee.rt disease, (4) history 

of the subject indicating heart disease, (5) the willingness of the 

subject to cooperate in the study, (6) unrestricted diet order of the 

subject when released from the hospital, (7) accuracy of the subject 

in reporting usual food patterns. 

Each subject was personally interviewed in his hospital 

room by the investigator, and the subject's willingness to cooperate 

in the study was obtained. When the purpose of this investigation 

had been explained to the subject, the investigator, by interview 

technique, recordec: on schedules especially planned for this study 



(1) the food habits of the subject as shown in the type diet usually 

consumed (see Appendix, page01, ,2..) and (2) his habits of eating high 

cholesterol foods ( see Appendix, page j ) . In order to check the 

accuracy of data collected by this interview each subject was asked 

to keep a detailed record of all foods, including amounts, that he 

consumed for a one-week period immediately after his release from' 

the hospital. A copy of this schedule is included in the APpendix 

page 6 • If the diet of the subject was restricted in any food 

for any reason, this restriction eliminated the subject from the 

study. If the data collected by the interview schedule did not , 

favorably correspond to the data recorded by the subject over a one-

week period, the subject was eliminated fro1:1 the study. 

done to protect the reliability of collected data. 

This was 

At the time of the interview the investigator gave the 

subject-a stamped, sell-addressed envelope for use in returning the 

food records to the hospital. If the_subject failed to re:bur:n his 

food record on schedule time, he was eliminated from the study. 

1fuen the food records had been collected the investigator 

calculated the total protein, fat, carbohydrate, and cholesterol con-

sumed daily by each subject. A daily average of protein, fat, and 

carbohydrate-1/ was obtained from this seven-day record (see Jl,ppen-

d.ix, pageas is1. A daily record of cholesterol consmned vas obtained 

J/For calculation of food nutrients food values vere used as given 
by: 

Barber, Edith M., Mitchell, Helens., Cooper,;Le.nna, F., 
Nutrition in Health and Disease, Philadelphia: J. B. Lippincott, 
1947. 



by combining the usual type diet with the actual food record arc 

then by computing the daily cholesterol content of this combina-

tion.~/ 

At the time the subject consented to cooperate in this 

study, he also agreed to return to the hospital at a later date 

aoo-reeable to the laboratory technicians to contribute a fasting 

blood sample to be used in blood cholesterol analysts. The sub-

j ect in preparing himself to donate a fasting blood sample returned 

to the hospital early on the morning designated by the investigator 

after having eaten no food :for the previous sixteen hours. Twenty-

nine of the fifty-four subjects returned to the hospital and con-

t,ributed. this sample. 

The analysis of the cholesterol was made according to the 

method as reported by J. C. ],orbes in -the Ja.u-nal of Clinic~i1 Medicine. 

A copy of this procedure is included in the ,Appendix, pages~o/'8lld 10. 

All analyses were ma.de by one individual, the 4ead laboratory techni-

cian at the Jefferson Hospital. This ,ms done in the hope that, by 

limiting the laboratory analysis to one person,· any error due to 

varying technique could be 7 i TPi te~ to a minimum. Al1 of the 

laboratory aniq.iyses for blood cholesterol of these twenty-nine sub-

j ect,s were mpele ,,-, ~~~1-:,7:",-<~~ 0 1951. The resUlts of these analyses are 

shown on the page 11 of the Appendix. 

2/r J. • h 1 ' t· f · - n compUiJJ.1'1£; c o es·c.ero.L consump ion igures were used as aiven 
b 0-k R _,__' 11rt' 1 t '' u y: . ey, . u ... n • .,. v~o f?S er~l. Content of Foods.· Jour11,st-l...Q.f Ameri-
can Diet!)tJ.c As..,ociation, "-1..341, 191,.5. 



CHAPTER III 

DISCUSSION OF RESUl;I'S 

When aJ.1 data were collected they were analyzed to see if 

there were any relation of dietary cholesterol to any of the follow-

ing: (1) age, (2) weight in pounds, (3) percentage of variation from 

normal weight, (4) daily caloric consumption, (5) daily fat consump-

tion, (6) sex, (7) herec'dtary history of heart disease, (8) indivi-

dual symptoms of arteriosclerosis. Tables I through VIII-A show the 

results of thc:Je comparisons. 

Table I and I-A, pages 12, 13 show no significant relation-

ship between age and amount of cholesterol consumea daily in 

eit,hor the females or the males included in this study. In other 

wo:cd;J, if this is a representative group, individuals seem to have 

little teridency to increase their consumption of cholesterol foods 

e.s they grow old.er. 

As shown in ~£'ables II and II-A, pages 14 and 15, in this 

stud;;· WEd.[.:;ht alone seems to have little or no relationship to 

the cholesterol intake in either sex. Tl1is would seem to indicate 

:Ls not important in studying the effect. of' dietary 

cholost.erol in the body· unless the subject tends toward extreme 

over1-1€dght. From a study of the diets of these males and females, 

weight e.bovc 1101"Tvtl, however, doe.s seem to show a slight relation-



12 

TABLE I 

in E,el~tion iQ Cholesterol Dietary Intake !,Q!: Twenty-seven Male 
Sub.ieots 

Cholesterol Intake 
M,;r Total 

Ar:,e 0-500 500-1000 1000-l'i00 l'i00-2000 

40-41., 2 6 1 0 9 

45-49 0 3 0 0 3 

50-54 2 2 1 1 6 

" 

55-60 2 6 1 0 9 

Total 6 17 3 1 27 

= 
P = > .80 



TABLE ]-;A., 

in Relation to Cholesterol Dietcµ;x ~:q,tak~ Tw~ntx-seven 
Female Sub.iect§ 

Cholesterol Intake . Age Ma· .. Total 
--·-·--__ Q-509_ ,.._...2Q.O-lOQQ_ 1090-1 'iOO 1500-2000 ~-

40-44 5 1 0 0 6 

-·- ---
45-49 .3 5 0 0 8 

-· --
50-54 6 4 0 0 10 

------
55-60 3 0 0 0 3 

-
Total 17 10 0 0 Z7 

i------~ 
X2 6 - .3. 1 

P = > .30 

• 



TABLE II 

Weight in Pounds in Relation :tg Cholesterol Dietary Intake lQ£ Twenty-
seven MaJ.e Sub.iects 

Weight 
0-500 

0-100 0 

100-150 2 

150-200 3 

200-250 l 

Total 6 

Cholesterol Intake 
Mi:r 

500-1000 

0 

4 

10 

3 

17 

x2 = 6.707 

P = > .30 

1000-1500 

0 

1 

2 

0 

3 

Total 
1500-2000 

0 0 

1 8 

0 15 

0 4 

1 27 



TABLE II-A. 

Weight in Pound~ in Relation to Cholesterol Dietary Intake For Twenty-
. seven Female SubJects 

Weight 
0-500 

0-100 1 

100-150 J3 

150-200 2 

. 

200-250 l 

Total 17 

Cholesterol Intake 
M', ,c. 

500-1000 yvn..,,;oo 

0 0 

7 0 

2 0 

l 0 

10 0 

x2 = 1.s60 

p :: > .so 

Total 
1500-~ 

0 1 

0 20 

0 4 

0 2 

0 Zl 

. 
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ship t,o the cholesterol intake. This is shown in Tables III and III-A, 

pages IJ and 18. '£he term normal weight as used in this study was 

established by charts secured from the Metropolitan Life Insurance 

Company. Copies of the cherts obtained from the Metropolitan Life 

Insurance Company are included in the Appendix on pages- 12,: lJ, 14 and, 15." 

One might be able to explain the association of excess 

weight above normal and the cholesterol intake in food by the fact 

th~t when an individual increases his ca1oric intake he usually 

increases the amount of fat consumed, and this, in some cases, 

increases cholesterol consumption. If a person increases his body 

weight by added food consumption rather than decreased physical 

activities, this added amount of food in the diet usually carries 

with it added fat consumption. Especially, if this increase in fat 

consumption is derived from animal sources, the cholesterol intake 

will be markedly increased. 

The total nuraber of ca1ories constlllled daily and the total 

daily fat intake seem to be very definitely related to the cholesterol 

intake in the diet in both men and women. Tables IV, IV-A, V, and V-A 

show the results of this analysis. It is difficult to greatly in-' 

crease the caJ.ories consumed daily without also increasing the daily 

f'at consumption. The increase of cholesterol would depend upon the 

kind of .fat consumed, since animal fats rank high as cholesterol 

foods. The results obtained in this study indicate that the con-

sumption or anilnal fats is greater than the consumption of vegetable 

fats. •rherefore, most increases in calories from anii-nal sources would 
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TABLE III 

Normal Weight l:!! Relation to Cholesterol Dietary Intake For Twenty-seven 
Male Sub.i acts 

Percentage 
or 

Weie-ht 0-1-iOO 

Over .3<:,;; 
Above No:nn.al 0 

20 -z:,% 
Above Normal 1 

10 - 19% 
Above Normal 1 

9% Above Normal 
to 

9% Below Norma. 2 

10 - 19% 
Below Normal 3 

20%, or More 
Below Normal 0 

Total 7 

Cholesterol Intake 
Me 

'i00-1000 1000-l'iOO 

4 0 

2 0 

2 2 

3 l 

5 0 

0 0 

16 3 

x2 = 15.90 

p = <. .20 

Total 
l'i00-2000 

0 4 

0 3 

0 5 

l 7 

0 8 

0 0 

l 'Z'I 



:u3LE III-A. 

Norm§:! Weight j,n Relation to GholesteroJ, Di,!3tary Intake For Twentx-seven 
Female Subjects 

Percentage Cholesterol Intake 
of Mu C Total 

Wei!!ht 0-500 500-1000 1000-1500 1500-2000 

Over 30% 
Above Normal 0 2 0 0 2 

20-29% 
Above llom.al 1 0 0 0 1 

10-19% 
IAbove Normal 2 0 0 0 2 

9% Above Normal 
to 3 2 0 0 5 9% Below Normal 

10 - 19% 
Below lform.al 9 6 0 0 15 

2Cf,;; or More 
Below Normal 2 0 0 0 2 

Total 17 10 0 0 'Z'l 

7.5187 

P : < .20 
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TABLE IV 

Calorie Consumption ill Relation~ Cholesterol Dietary Intals,e 
For Tl:l§nt1-seven ~. Subjects 

Cholesterol Intake 
Calories I.P'' Total 
ner dav 0-'500 'i00-1000 1000-1500 l'iOO-~ 

1000 
to 1 0 0 0 1 

2000 . 

2100 
to 3 5 0 0 8 

.3000 

3100 
to 1 8 

4000 
0 0 9-

4100 
to 1 .3 2 0 6 

5000 
' 

5100 
to 0 1 

6000 
1 l 3 

Total 6 17 .3 1 Z7 

--



TABLE IV P. A. 

Caloric Consumption in Relation~ Cholesterol Dietgy: Intake 
lQJ.: t:werdcu-st;ven Female Sub.i ects 

Calories 
Per dnv 0--500 

1000 
to J.O 

2000 

-
2100 

to 6 
3000 

----- ___ ,,,_, 

3100 
to 0 

4000 

4100 
to 0 

5000 

5100 
to 0 

6000 

Total 16 

Cholesterol Intake 
M1:1 

'>00-1000 

0 

8 

.3 

0 

0 

11 

x2 

p 

1000-1-'>00 

0 

0 

0 

0 

0 

0 

= 11.71 
= <. .01 

Total 
1500-2000 

0 10 

0 lJi, 

0 .3 

0 0 

0 0 

0 'Z'I 
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TJUlLE V 

Fat Consumption in Relation to Chole§terol Dietary Intake For 
Twenty-seven Mala Subject§ 

. Fat Cholesterol Intake 
Intake M, Total 

omi:: o-,;m 500-1000 1000-1'-00 lfiOO-XIM 

0-99 0 0 0 0 0 

_,..._,..,..,, 

100-199 6 12 0 0 18 

'->,-.• ~-,,_, •• ,,..._.,,,, ...... __ 

200-299 0 5 1 0 6. 

.300-400 0 0 2 1 .3 

Total 6 17 3 1 Z7 

P : < .01 
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TABLE V-A. 

F,at Conrum;wtion ill Relation .iQ ~hoJ.esteroJ, Dietary Int@te For 
Twenty-seven Female Sybjects 

Fat Cholesterol Intake 
Intake M.11 Total 

l'J'IIIS 0-500 500-1000 1000-l'i00 1500-?000 

0-99 9 0 0 0 9 

100-199 8 8 0 0 16 

200-299 0 2 0 0 2 

300-400 0 0 0 0 0 

Total 17 10 0 0 Z7 

x2 -- 9 so • 
P : .05 
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The Relation o.f Deily Fat, Consumption to Cholesterol Dietary 

Int.~,_l,:0 for ·?ifty-four Subjects 

CHART 2 



also increase fat consrn;1ption and thus inci~ease cholesterol con-

sumption. The placement of subjects is shown in Chartsl and 2, 

The cholesterol int,ake seems to be, in this study at least, 

very definitely related to sex. The twenty-seven men used in this 

invest,igation consmned more cholesterol daily than the twenty-seven 

women studied. The average daily cholesterol consumption for the 

men was 738.5 rnilligra.11s, while the average cholesterol consuro.ption 

for the women studied was only 446.2 milligrams. This relationship 

of cholesterol intake and sex might p1·obably be attributed either to 

the fact that women are more likely to restrict their diets in a 

desire to maintain or regain a slim figure, or that the usual physi-

cal activities of men might demand a higher food intake tha;.i the 

activities of women. Table iI , page 26, shows the results. A sc~atter-

graph showing the arrangements of the subjects st.ud,:ied may be found 

on page ?:7 , Chart 3. 

If in this study the average daily food inta.\'.:e of the women 

had equalled the daily food consumption of the men, ai."1.d if the weights 

of the men and wonen studied had been identicaJ., then, the investigator 

might have been able to deterru.ine whether t,ota.1 food consumption, 

weight, o:::.· sex is the factor most, nearly related to total cholesterol 

consumption. 

It sccr:1s, from the findings of this study that, for these 

subjects, at least, history and individual symptoms of arteriosclerosis 
. . 

are related to cholesterol intake. These results nn:· be seen in 



TABLE VI 

Sex in Relation to Cholf.H-'t,erol fil~ Intake For Fifty-four Subj_ects 

Cholesterol Intake 
Sex M.o- Total 

- ... ~-.,~-. - 0-500 500-1000 1000-1500 1500-2000 

Females 15 12 0 0 Zl 

___ ,,_ .. ____ 

Males 6 17 3 1 Zl 

Total 21 29 3 l 54 

-- 10.61 

P • <- .02 
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Tables VII, VII-A, VIII, a3.1d VIII-A, pages 29,30,.32 and 33. 
Host. of the subjects had hist,ories of heart disease; however, com-

paratively few subjects showed a,."ly symptons that would lead to a safe 

conclusion that they now have heart disease themselveo, either in 

early or more developed st,ages. It is interesting to note that there 

seems to be some relationship between hereditary history of heart 

disease, symptoms of arteriosclerosis, s:nd cholesterol intake. It 

is quite possible, however, that this relationship might not apply 

to another or larger group of subjects. Could it be that the eating 

patterns of: some families include high cholesterol foods as food 

preferences and that in passing these preferences along from one genera-

tion to the next sone leading symptoms of heart diseases also follow? 

In other words if there is any relationship between the diet and 

arteriosclerosis, the hereditary factor may n9t be passed on as the 

tendency toward the disease itself but by the food preferences that 

are handea down from one generation to anotber. The arrangement 

of the subjects showing relationship between the hereditary history 

of heart disease, s;ymptoms of a...-teriosclerosis, and cholesterol intake 

from the diet is shown in Charts 4 and 5 on pages 31 and 34. 

Ma:nn...1/ repo:rted from a study of cholesterol that the restriction of 

cholesterol in the diet is unjustif:ied and many patient,s who would 

..l!Mann, George V. M. D. 11Dietary Aspects of Cholesterol Metabolism 
and Disease. 11 Journal of Amex=_i:_g_@ Q.~~tetic Association, 25 (389, 
1949. 
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TABLE VII 

History of Arteriosclerosis in Relation to Cholesterol Dietarx Intake 
EQ! Twenty-seven Male Subj eats _ 

History Cholesterol Intake 
of Mg Total 

l\rteriosolerosis 0-'500 '500-1000 1000-1'500 1'>00-2000 

Unknown 1 0 0 0 l 
History 

History 
of 1 1 0 0 2 

Original 
Family 

History 
of 3 12 2 0 17 . 

Immediate 
Family 

. 

No 
History 1 4 l 1 7 

Total 6 17 3 1 Zl 

X2 8 = 14. 5 

P : .10 



TA13LS VII-A 

Histor:-r of .Art,eriosclerosis in }!elation to • Cholesterol Dietary Intake 
EQ!: Twenty-seven Female Subjects 

History Cholesterol Intake 
of M"' Total 

Arteriosclerosis 0-£i00 '500-1000 1000-1'S00 1'500-200( 

Unknown 0 0 0 0 0 
History 

History 
or 1 2 0 0 3 

Original 
Family 

History 
of 14 6 0 0 20 

Immediate 
Family 

lfo 
History 2 2 0 0 4 

-
Total 17 10 0 0 Z'I 

x2 --
p = .:. .20 



I·Ieredi·,_; ::ry 
.:---isto~;~y of 
TTeart Disease 

Unknow 

riist,ory 
of • 

Ori~inal 
Family 

History 
of •••-- •:i.;•••• xe 

Inu d . ' --~-- )t •• ne 1a:c.e 1• am.1...:..y x 
Jc 
X 

No Eistor--y-

31 

• 

• • ,C: ~• x I( '1t • ,.c 
• X ,o, 

Females• 

Males• 

Cholesterol* 
m.g 

0 oo O 0 0 0 8 8 0 0 0 0- 0 0 0 0 0 O O O O O O 0 
00 00 0000 0 0 r-i~C")~ l.!'\...O t-- -00 
rl N C<"\ -...J: I.C'\ _'° I:-- tO 0-. _rt ~......r-l-...-1--i.,._ rl 

-i~see Appendix, par-a 7,8 for ord~r of cholesterol mg in the oi8t 

The Relation of Hereclit,ary History of Heart Disease to Cholesterol 

Dietexy rntf:'lke for :F'lfty-four Subj ect,s 

CHART 4 
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TA.BI.,}~ VIII 

c t f ' · , · 11 R 1 ~· 1 t 1 D" t vymp oms o P.r-c,eriosc.1..erosis-1.n . e at,:i.on v::> •Alo es ero. 1e axy 
Int9;{8 for Twenty-seven Hale Subjects 

--· 
Syn11Jt 

of 
oms 

J;r:~1~os.is 

UrJmown 
Dia.g11os is 

Known 
Arteriosc 

Leading 
Symptom 

of 
Arteriosc 

lJo 
Symptom 

of 
Arterios 

---
lerosis 

-···----·-

s 

lerosis 
--- ··-~-

s 

clerosi: 

----

---Cholesterol Intake 
j-iR' --0-'100 '500-1000 1000-lliOO :J:.200-2000 -- too"-----

0 0 1 0 

--· 

0 2 1 0 

------ '-----·--· 
_____ , __ 

2 3 0 0 

··- ..... H_,__, ____ ·---·------·-
3 1.3 1 1 

•---~~---- .,_ .. ____ ·-·---· 
5 18 3 1 

-
Total 

1 

3 

5 

18 

-
V 

------.~--'· .... -··"·,,. 

chrived from hospitr,.1 records 
of indiv:i.duaJ. subjects. 

x2 15.43 

P = C::. .10 
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TABLE VIII 

3ymptoms of ArteriosclerosiJ:-/in Relation to Cholesterol Dietary 
Intake for Twenty-seven Fe.i"lla.le Subjects 

________ .. - -~;fr~take· ·-Sympt,oms 
of MS! Total 

Jp;:~eriosclerosis -0 _ljQQ ljQQ-1000 1000-ll500 ll500-l5000 --
Unknm,m 
Di8.t,OTIOSiS 0 0 0 0 0 

-
Known 

Arteriosclerosis 0 0 0 0 0 

- ----- -·-_ .. __ 
Leading 

Symptoms 
of 3 3 0 0 6 

Arteriosclerosis ' 

--
No 

Symptoms 
of 11+ 7 0 0 21 

Arteriosclerosis 

---
Total 17 10 6 0 27 

·-- -·--
l/Symptom of' arteriosclerosis derived from hospital records 

of individual subjects. 

x2 = 1.654 

P : £. .20, 



Sy:.1p ,:,o,,1s 
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Known 
\rteriosclerosis 
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No 3ym,i·OIB ••••~• •><••""•it x • x. >t • J( 

•• e Ji. X •·J( .• X X 

Fema1es • 

Hales" 

Cholesterol* 
mg 

oo oo 08 og o 0 0 8' 0 0 0 0 0 0 0. 0 0 0 0 0 0 
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rl N r<\ -.;t l.t\ --0 t'-- '00 0-- r-1 r-1 _ r-i_r-i_ d.....r-1 ---1'"L...r-L_r-1 ------.-----

11See .Appendix, page 7, 8 for order of cholesterol mg in the diet 

The Relation of Individual Symptoms of Arteriosclerosis to the 

Cholesterol DietgrJ Inta.~e for Fifty-four SttlJjects 
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require restriction are already obese and have developed heart 

disease. If the individuals likely to develop vascular or heart 

disease could be identified in early life the restriction of cholesterol 

food might prevent the onset of the disease or delay the development 

ot arteriosclerosis in those indi vidu.als. Whether it could be said 

that cholesterol in the diet is related to arteriosclerosis in only 

certain individuals would demand further study. 

The results obtained in this study seem to indicate a 

significant relationship of choles·t;erol intake to total calories 

consumed daily, total fat consu1:1.ed daily, and sex. These results also 

indicate a slight relationship of weight above normal, hereditary 

history of heart disease, and individual symptoms of arteriosclerosis 

to the intake of cholesterol daily. There seems to be no significant 

relationship between choles·t;erol intake from the diet and age or 

weight in pounds. 

Using twenty-nine of the fifty-four male and female subjects 

from the cholesterol intake study, the cholesterol levels of the blood 

were analyzed and data froI:1 these analyses· were studied to determine 

the relationship of cholesterol blood levels to the following: 

(1) age, ( 2) weight in po1.mds, (3) percentage of variation from 

normal weight, (4) daily caloric consumption, (5) daily fat consumption, 

(6) sex, (7) hereditary history of heart disease, (8) individual 

symptoms of arteriosclerosis. These were the same fact,ors that were 

studied in relation to cholesterol intake. 



In this study increasing age seems to be slightly related 

to the cholesterol levels of the blood in both males and females, 

and the relation is greater in the women than in ~he men. This 

relationship is show in Tables IX and IX-A, pages 37 and 38 

The Chart 6, page 39, also shows the arrangement of the subjects by 

scattergraph. The findings of this study are in agreement with those 

of Rob_ert, P. Cool~ who found that more than half of the blood lipid 

is cholesterol and that the deposition increases with incr~ing age. 

It appears that the association between these two factors is 

gradually progressive. 

When the results of analyses of blood cholesterol of the 

male subjects were studied, it was found that the amount of cholesterol 

fou.."'ld in the blood was only slightly related to weight. This 

finding regarding the slight increase of blood cholesterol with 

increased weight was not duplicated when the weights of the female 

subjects were compared with the blood cholesterol levels. However, 

since the average weight of the women was lower than the average 

weight o:f the men, this factor may have contributed to the nonc91Jl,-

formity of results. This investigation showd that male subjects of 

this study had a higher intake of calories, of fat, and of cholest~rol 

from the diet than the femaJ.es. The relationship of weight to 

cholesterol blood levels is shown in Tables X and X-A, pn pages 40 

and l+l• A scattergraph of the arrangement of the subjects is 

..kl Cook.i. Robert P.: "Qholesterol Metabolism~N'utrition Abstracts 
~d rteviews, 12: . \= 1942. ---- -· 
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T ABLr~ TIC 

l!8§. ~Relation~ Cholesterol Blood Level~ Fifteen Male Subjects 

Cholesterol Blood Levels 
Age Ma'! Total. 

100-?00 200-~00 ~00-.l.00 

40 to 44 2 l 0 3 

-

45 to 49 2 1 0 3 

50 to 54 l 3 0 4 
, 

55 to 60 1 4 0 5 . 

Total 6 9 0 15 

I 

-- 5.940 

P : ..c::. .20 



TABLE IX-A 

in Relation to Cholesterol Blood~ !2!: Fourteen Female Subjects 

Age 

40 to 44 

45 to 49 

50 to 54 

55 to 60 

Total 

Cholesterol Blood Levels 
Md! 

100-200 200-100 

2 0 

1 4 

5 1 

0 1 

8 6 

I 

· x2 = 7.35 

P = <. .10 

'300-l.OO 

0 

0 

0 

0 

0 

·Total 

2 

5 

6 

1 

14 

II 
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TABLE X 

Weight in Pounds in Relation to Cholesterol Blood~ EQI Fifteen 
Subjects 

Cholesterol Blood Levels 
Weight M~ Total 
Pounn~ 100-~ 200-300 '300-/..00 

0-100 0 0 0 0 

100-150 3 1 0 4 

150-200 4 5 0 9 

200-250 0 2 0 2 

Total 7 8 0 15 

X2 -- 'l 16 -'• 

P : >.20 



TABLE X-A 

Weight in Pounds in Relation to Chole§terol Blood~ m Fourteen 
Female Subjects 

Weight 
Pounds 

0-100 

100-150 

150-200 

200-250 

Total 

Cholesterol Blood Levels 

100-200 

l. 

6 

2 

1 

10 

Moo<t 
"'1()..100 300-.l.OO 

0 

l• 

2 

0 

3 

x2 = 3.31 

P = .70 

0 

l 

0 

0 

1 

Total 

l 

8 

4 

1 

14 
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350 ____ 4_00...., ___ 4._._ __ 
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The Relation of Weight in Pounds to Cholesterol Blood Levels for 
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found in Chart 7, page !,?.., 

No relationship was found between deviation from nonnal weight 

and cholesterol content of the blood. Results from the analysis are 

shown in Tables XI and XI-A, pages 4/.,. and 1,,5., 

Data collected regarding the daily caloric consmnption of men 

and women when analyzed for relation to blood cholesterol levels, gave 

coni'licting results. Total daily caloric intake of the male subjects 

was slightly related to the level of cholesterol found in the blood, 

whereas the amount of food eaten by the females showed little or no 

relationship to the blood cholesterol. Tables XII, XII-A,and Xtt~,, 
pages 1,,,6, /.,_7, 11-8. 

Chart 8, page /: 9. 

'rhe arrangement of the subjects is given in 

Dock~eported that in certain individuals the caloric 

intake would be related to the blood choles·terol levels. The findi_ngs 

of Dock are not in agreement with the results of this study. 

Daily fat consumption showed little or no relationship to 

blood cholesterol levels as shown in Tables XIII and XIII-A, pages 50 

and It may be fair to assume that though the amount of fat is not 

important, the kind of fat consumed whether animal or vegetable, and 

the ability of the subjects to utilize the fat may have a relationship 

to the cholesterol level of the blood. The role of fat as related to 

ar·jjeriosclerosis is not clear. Studies reviewed reveal that increasing 

-2f Dock, W.: H'l'he Cause of Arteriosclerosis :ft 
Bulletin 4W.H Yo,1'k.:._ Ac~em:y: Q.{ lie_g_:i,_Q_~n_e~ 26:182, 1950. 



TABLE XI 

H,Q,rm.P.J. Weight in Rels.tion to Cholesterol Blood Level For Fifteen Male 
§.ubject§ 

Percentage 
of 

Weii;rht 

over .30% 
Above Normal 

20 - 29% 
Above Normal 

10 - 19% 
Above Normal 

91, Above Normal 
to 

9% Below _Normal 

10 - lo/,l 
Below Normal 

20% or More 
Below Normal 

Total. 

Cholesterol Blood Levels 

100-200 II 

0 

0 

l 

2 

2 

1 

6 

M" t 
200-300 

0 

3 

:, 

0 

1 

1 

8 

x2 = 6.38 
P : > .50 

~00-1..00 

0 

0 

1 

0 

0 

0 

1 

t 

Total 

0 

3 

5 

2 

3 

2 

15 



TABLE XI-A 

li_Ql'I,,.al, Heiglit in R~letj,gn Cholcsterg_l BJ.ood Level For Fourteen 
Female Subjects 

Percentage ! 

of 
'Weie:ht 

Over 30% 
Above Normal 

20 - 29'% 
Above Normal 

10 - 19% 
Above Normal 

9/o Above Norma: 
to 

9/o Beloy Normal 

10 - 19% 
Below Normal 

or More 
Below Normal 

Total 

Cholesterol Blood Levels 

100-200 

l 

0 

l 

l 

3 

1 

7 

' 

M,:,- % 
200-300 

0 

0 

1 

3 

2 

0 

6 

x2 = 5.51 

P : > .70 

':\OQ-l.00 

0 

0 

0 

0 

1 

0 

l 

Total 

1 

0 

2 

4 

6 

l 

l4 



TABLE XII 

Qal.orie Consl.llnption ill Relation 1Q Cholesterol Blood Level E.,Q~ 
1 Fifteen Ma1e Subject,s 

Calories 
ner dAv 

1000 
to 

2000 

-
2100 
to 

3000 

3100 
to 

4000 

4100-
to 

5000 

5100 
to 

6000 

Total 

Cholesterol Blood Levels 

100-200 I 

0 

2 

3 

1 

0 

6 

M,Q' t 
200-'300 

1 

3 

0 

5 

0 

9 

x2 = 6.53 

P = < .10 

r" '300-/..00 

0 

0 

0 

0 

0 

0 

TotsJ. 

1 

5 

3 

6 

0 

15 

I 
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TABLE XII-A 

Dail_y Calorie Consum...12tion in Relation 1g Cholestero~ Blood Levels 
E.Q.!: Fourteen Fem§.1..e Subjects 

Calories 

1000 
to 

2000 

2100 
to 

3000 

3100 
to 

4000 

4100 
to 

5000 

5100 
to 

6oOO 

Tot,al 

Cholesterol Blood Levels 

100-?0Q 

3 

3 

1 

0 

0 

7 

Mat 
200-100 

1 

5 

1 

0 

0 

7 

x2 = 1.50 

P = > .30 

1Q~JLOO 

0 

0 

0 

0 

0 

0 

Total 

4 

8 

2 

0 

0 

JJ~ 

' 



TABLE Xn-B 

Calorie Constnnption !a Relation 12 Cholesterol Blood Levels For 
Iwenty-nine F~ale §.Ud Male Subjects 

Cholesterol Blood Levels 
Calories Mg c;t Total 

100-?00 200-,;~ 300-,;~00 

1000 " 

to 3 2 0 5 
2000 

2100 
to 5 8 0 13 

3000 

-
3100 

to 4 1 0 5 
4000 

4100 · 
to 1 5 0 6 

5000 

5100 
to 0 0 0 0 

6000 

-
Total 13 16 0 29 

-
X2 -- 556 • 
p = > .20 



/¼{)00 

• 
K 

X, 

X 

3000 • • 

• 

::,nno 
• • • 

1000 

IC 
Jt. 

• • • 

• 

J( 

.. 
• 
X 

• 

Fe111ales • 

Cholestero]_-l< 
Mg 7b 

-----~10-"C_l ---=15,..::0;__,_?_00,o;. __ ~2 ... 50 300 

i'or order of cholesterol % in the blood 

The RcJ.nt,ion of Di:d.ly CeJ.oric Consumption to Cholnsterol Blood 
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TiillT,8 XIII 

Dailv Consumption iJl·Relation to Cholesterol Blood Levels lQI 
Fifteen Male Subjects 

Cholesterol Blood Levels 
Fat Intake Ma'! Total 

crramL_. 100-200 200-100 

0-99 0 0 0 

, __ 
100-199 5 4 9 

200-299 1 4 5 

·-
300-400 0 1 1 

Total 6 9 15 

• ··-··---
x2 = 2.40 

p - > .50 -



TABLE XIII-A 

~tAl.l' Fat Consumption 1n Relation Cholesterol Blq_gg Levels 
Four.teen Female Subjects 

Cholesterol Blood Levels 
Fat Intake Ji al! Total 

arama 100-?00 ?OQ-'300 

0-99 1 l 2 

100-199 5 5 10 

~00-299 1 0 1 

300-400 l 0 l 

Total 8 6 14 

-
X2 -- 189 • 
P == .> .50 



the fat in the diet of ex1>erimental animals, rabbits, can bring on 

advanced arteriosclerosis.--21' 

.i:U though there is no significant relationship between fat 

consumption and the cholesterol level of the b1000.m this study one 

must consider that blood samples were collected from fasting subjects. 

One wldely accepted theory concerning fat metabolism should be kept . 

in mind. This theory, as pointed out by Harry J. Derrel, Jr • ..1/ 
is known as the lipol;rc.ic theory which postulates that fat is split 

completely by the action of the pancreatic enzyme, steapsin, to 

fatty acids and glycerol before absorption can take place. The fatty 

acids are abs.orbed as fatty acids and glycerol through the assistance 

of bile acids with which they form water--soluble complexes. It is 

thought that some of the fatty acids are absorbed as water--soluble 

soaps. When these water- soluble so~ps arrive within the epithelial 

cell they a.re promptly resynthesized to neutral fats. In the form 

of neutral fats they are tra.'1sport,ed to the liver and tiss,:µ.e~. JLccord-

ing to this theory f~G absorption results only when such hydrolysis 

has occurred. If this theory is accepted and if this theory is true, 

it may be assu.i.11ed that there is a disturbance in the metabolism of 

fat in individuals with arteriosclerosis. It would also necessitate 

the assumption that fat definitely plays a role in arteriosclerosis • 

.J;/Leai~y, T.: 111l.rteriosclerosis. 11 Bulletin. !..<:~k Ac_adeE:Y of 
Me_qj__qj..111t,17:887-897, 1941. 

-1/nerrel, Harry J. Jr.,~ipid Metabolism,11 Californ.i.a Medicine 
April, 1950. ---- ----- --·· ... ' 



Oke~/ accepted this theory of fat metabolism and agrees 

that in arteriosclerosis a disturbance of the metabolism of fat 

occurs in individuals. She collected evidence that showed increased 

incidence of lesions involving cholesterol deposition in tissues. 

Okey further states, that as a result of this study, she is led to 

believe that individuals wi-'Gh abnormal fat metabolism are not able to 

utilize cholesterol as normal persons. Since in this study there is no 

significant relationship between fat metabolism and cholesterol level 

of the blood and if one accepts the aforementioned theory of fat 

metabolism, one would assmne that the subjects included in this present 

study ,.rould be classified as normal when related to fat metabolism. 

If these assumptions are correct, the results of this study are in 

agreement with the results of the Okey study. 

In this study sex showed a very definite relationship to -

cholesterol levels of the blood. This is shown in Table XIV, page 5/+ 

Chart 9, page 55, gives the arrangement of the subjects. If these 

data are representative, men tend to have a higher cholesterol blood 

content than do women. 

The hereditary history regarding heart disease of the 

twenty-r.ine male and f'e.."l'lale subjects did not seem to show any signi-

ficant relationship to the cholesterol level of the blood. Tables ;N 

_]/Okey, Ruth: 11 Cholesterol Content of Foods." Journal of American 
~tic A§§.q9i4~QP., 21:341-3411-, 1945. 



TABLE XIV 

Sex in Relation to Cholesterol Blood Levels E.Q!: Tventy-nine Subjects 

Sex 

Females 

Males 

Total 

·---- Cholesterol Blood Levels 
-100-200 

9 

7 

16 

Malt 
200-,00 

5 

8 

1.3 

x2 -- ,.,£ rv-, ,o;J.v, 

P = < .01 

100-.l.OO 

0 

0 

0 

Total 

14 

15 



• • • •• 
• • • • . .. 

,I( 

• • 

" J( 

I(, 

• 

1t 

1 .• s .... 0 __ 20_0 __ 25 __ 0 __ 300 

Females • 

Hales x 

Cholesterol* 
Mg% 

35 .... 0 ___ 400 ____ 45.,_.o __ _, 

¾fSee Appendix, 1:,ege Irr. r·o:r order of cholesterol Mg % in t!1e blood 

of to ChoJestorol Levo ls of the Blood for T'.,renty-

nine Srtbj ec-ts 

CHA.HT 9 



tmd X:V-A, pa,ees 57 and will show the results. If one assumes 

that the findings of this study are accurate and representative 

and that blood cholesterol is related to arteriosclerosis, then in 

searchine for the real cause of this disease, one should be encouraged 

by the lack of relationslup of these factors. 

The symptoms of arteriosclerosis as shown in the individual 

subject used in this study seems to indicate that there is little 

relationship between the presence of leading symptoms to arteriosclero-

sis and the level of cholesterol in the blood. The relationship, 

if any, seems to lean more to the females than to the malei;. These 

findings may have become evident because of the limited number of 

subjects and the variety of symptoms shotm. The results may be ob-

served in Tables ~WI and X:vI-A, pages 59 and 60 • Chart 1~ on page 61 

shows the arrangement of tho subjects. These data may be compared 

with those of lforeton-:-2/ He offers the theory that in some indi vi-

duals the cholesterol is c1eposi ted in the vessel wall and he states 

that this theory has, as yet, not been proved. Could it be that 

the subjects of tbis study did not show more relationship between the 

symptoms of arteriosclerosis and the level of cholesterol in the 

blood because the physicn:::.. state of the blood lipids was good? Could 

it also be that the subjects of this s1uc1y would not develop arterio-

....2/uoreton, J. R.: 11 Diet and J;rteriosclerosis / 
ScJe.~, 106:190, 19/.i.7. 
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TABLE ;r1 

History of Arteriosclerosis in Relation~ Cholesterol Blood Level 
F~ Fifteen Male Subjects 

History Cholesterol Blood Levels 
of Mai! Total 

Arteriosclerosis 100-200 ?00-300 100-l.OO 

Unknown 0 1 0 1 

History 
of 1 0 0 1 

Original 
Family 

History 
of 4 7 0 11 

Immediate 
Family 

No 
Histor--,1 l 1 0 2 

. 

Tot;al 6 9 0 15 

= 1.81 

P = > .50 



History of A;:teriosclerosis in Relation to Cholesterol·~ Level 
l.,QI Fourteen Female•Subjects 

History of Cholesterol Blood Levels Total 
Arteriosclerosis Met! 

100-200 .,200-300 100.:ioo 

Unknown 0 0 0 0 

History 
o:f 0 1 0 1 

Original 
Family 

History 
or 7 4 1 12· 

Immediate 
Family 

No 1 0 0 1 
History 

Total 8 5 1 14 

x2 -- 2.77 

p = > .so 
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TADLJ; XVI 

Symptoms .Qi ArteriosclerosislQ../in Relation!& Chole~terol Blood Leyel~ 
E9!: Fifteen Male Subjects 

Symptoms Cholesterol Blood Levels Total 
of 

Ar·teriosclerosis 100-200 200-300 

Unknow. 
Diagnosis 0 1 1 

Known 
Arteriosclerosis 0 1 1 

Symptoms 
of 1 3 4 Arteriosclerosis 

No Symptoms 
of 5 4 9 Arteriosclerosis 

Total 6 9 15 

Symptoms of arteriosclerosis derived from hospital records 
of' individual subjec·ts 

x2 • 
P : > .30 



11/ 
Symptoms ,2! Arter:i.osclerosis='in Relation 12 Cholesterol Blood 

Level§ For Fourteen Fem.ale Subjects 

8'1llptom.s Cholesterol Blood Levels Total 
of Mi~ 

Arteriosclerosis 100-?00 ?00..~00 

Unknown 
Diagnosis 0 0 0 

Known 
Arteriosclerosis 0 0 0 

Symptoms 
of ·O 3 3 

Arteriosclerosis 

No Symptoms 
of 8 :3 11 

Arteriosclerosis 

Total 8 6 11+ 

W Symptoms of arteriosclerosis derived from hospital records 
of individual subjects 

= 1.18 

P : > .20 



of 
A:r•f,,=,r:ioscl,::,rosis 

1Inknowr, 
Die.gnosis 1 male 

Known 
Arter:i osclrJrosis 

d;ymptoms 
of 

.Arteriosclerosis 

No Symptoms 
,. .. 

• • of )( ,. 
Art<.~rtosclerosis 

100 150 

le 

••. J(. • 
• • It 

200 250 

• 

300 350 

Females • 

1'1ales Jf 

Cholesterol* 
Ng% 

l.;..00 

1<See Append.ix, page lLI. , for order of cholesterol in the blood 
• 

The Reli:rtion of Individual Synpt.or:is of Arteriosclerosis to Cholesterol 

Blood Love1s for Twenty-nine Subjects 

CHA!.'"TI' 10 



un.1oss none (1is t.urb::ince developed in i:,he lipoids of the 

After these factors had been studied, the cholesterol 

fron th? d1 ('t wa:{ cor.1pared with the level of cholester .. 1 

in the blood. 

relr~donship be':.veen arn.ounts of cholesterol consumed anc~ the a;io1.IDt of 

c:K/l 8:JteroJ. ft11rnd in the b1o,Jtl. Thr,si;i findings are in agreement with 

t ' J ,1 , R •v .., B"' ' " 1;• 11 •-' 12/ n'n -1 • .l.' .Lh~'>"' ·nose reporc.c:,1(1 oy e1,:1e,_, .Lecnl'.l.: en.a I' ::t. XJ..nson , o,,,.u w:1.,.,n o.,_ <:;~ 

inv~);:.d:.igat,ions as reviewed in Nutrition Heviews,12/ 1950. The tot,al 

blo ,d choleGtcrol in tI1ese two studies was reported to be unrelated 

Lo the cholesterol in the diet. Studies seem to verify these re-

su1t.s showinc that the cliet.ary intake ·tioes no·;; seem to have any rela-

tions'.".ip to the levels of: cholesterol in the blood of persons 

w:Lth normal, netaholic nbilit.i0s. It mizht be that the dietary 

int,el::e or .cholesterol and the levels of: cholesterol in the blood 

are or11y relc:\ec1 ·there in a di.stu:rbance 01' fat metabolism or 

throu:.;h acing when t.!10 a:~teries lose e;ilasticity, eivinz rise to an 

v.dded nuuber of floating fat molecules. If this is true there 

tive relationship of cholesterol diet!ll'Y intcke 

Heimer, A., }i:. a.11.d ':iilkinson, C. F. Jr: n Study of 
Esserrt.:i::0. :r'erailial Hypercholesterolemia Relationshin of Diet ai1d 
BJ.ood Cholesterol Level. 11 Journal oZ A111erican Diet,~tic A~.s_Qc.1.· a-
,. ,,.- 012 C~J I O ' b =-·.--·-- -- ---- --- ---·- - -ll@, ,.:) : u_,. -: c,in, c-i:;o er, J. 91+ 9. 

JJ/ Nutrit.1011 R0vie,rn, "Arteriosclerosis in Tielr:tion to Fat Metabolisl!"l./1 

Nutrit:Lon Eevj_J:Jw@, 8:61, 1950. 



TADLE l'V-lt 

Cholesterol Blood Levels ,;i.n Relation~ Cholesterol Dietar",r Intqk;e 
lQ! Fifteen Male Subjec'lt§ 

Cholesterol Cholesterol Intake 
Blood Levels MQ' , Total 

M.!! % 0-500 500-1000 1000-l'iOO 

100-199 1 4 l 6 

----
200-299 4 4 1 9 

-
.300-400 0 0 0 0 

Total 5 8 2 15 

X2 -- 1.25 

P : < .50 



6J. 
'T 

T Ai3LE XVII-A 

Cholesterol Blood Levels in. Relation Cholesterol Dietary Intake 
For Fourteen Female Subjects 

Cholesterol 
Blood Levels 

Ma~ o-~no 

100-199 4 

200-299 3 

300--400 0 

Total 7 

Cholesterol Intake .. ,;, 

'i00-1000 J_(YV'l...1l;QQ 

x2 
p 

3 

3 

1 

7 

= 1.142 

-

0 

0 

0 

0 

Total 

7 

6 

1 

14 



to cholesterol blood levels in subjects other than those with ab-

normal fat metabolism or those with some aava.:nced arteriosclerosis, 

as it seems that generalized arteriosclerosis may not reveal its 

symptoms mttil it becomes advanced. 
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CHAPTER·IV 

S1Jl-Idu1Y, COlJCLUSIONS, Ai.JD RECOl.i:t-:EHDJti'IOHS 

Fifty-four patients of the Jefferson Hospital, Roanoke, 

Virginia, ra..'1ging in age from forty to sixty years, served as sub-

j ects for tr.i.is study. During the period from June 8 through Septem-

oer JO, 1950, each subject kept a seven day food consumption record. 

1he investigator secured schedules from the subjects concerning their 

usual habits of eating high cholesterol foods. All other data used 

in this study were obtained from hospital records. Twenty-nine of 

t,he fifty-four subjects, after a sixteen hour fast, furnished a blood 

sample for blood cholesterol determinations. 'l'otal protein, fat, and 

carboli..ydrate consumed by the subjects were calculated from figures 

i'urnished by Cooper, Barber, and Hitchell;.J/ total cholesterol in-

take was calculated from figures furnished by Okey;-21 and blood 

cholesterol determinations were Bade by the method as outlined by 

J. C. :~orbes • .....2/ 
l•'rom analysis of the data thus collect,ed it was found that: 

(1) There was a definite relationship between cholesterol 

content of the diet and daily caloric consumption, daily fat 

co:nsu1c1ption, and sex. As food intake increased, total fat 

_J/cooper, Lenna F., Barber, Edith M. and llitchell 
I- . .. . . D ' ' iut.rn,J_on in 'iet and Disease. Eleventh Edition. 
cott Company, Philadelphia, Pa. 

Helens., 
J.B. Lippin-

-2/okey, Ruth, 11Cholesterol Content of Foods.fl 
Dietetic Association, 21:341, 1945 • 

Journal of American 

...JI . J. C. l•'orbes, 11 C:1olesterol Determination." 
and Clinical 1-~edicine, 61:520, 1931. 

Journal of Lc.boratory 



consurnption increased. Likewis,.:i, through preference to 

anLrm1 fats, cholesterol consuraption increased. Male subjects 

consumed more calories than females and in this way, malF.ls also 

consumed decidedly more cholesterol than female subjects. 

(2) There was a slight relationship in ·cholesterol intal-ce 

in food and variation in the weight frot1 noni1al, hereditary 

history of heart disease, and individual symptoms of arterio-

sclerQsis. The slie;ht relationship of' cholesterol int!:'Jce to 

variation fror:i normaJ. weight might be due to excessive food 

in·t.elrn which causes increased cholesterol intake and, if 

continued, leads to excess weight. 1rhe slight relationship 

of hereditary history of heart disease, ind.ividual symptoms 

oI: e..r'i:;eriosclerosis and cholesterol might also be due to 

estab1is}rnd food preferences for high cholesterol foods in 

families being passed from one generation to the next. 

(3) 'There was no significant, relationship between age ruid 

cholest,eroJ content of the diet or weight in pounds. 

(1~) There was a def':i.n:i.te relationship between sex and 

cholesterol blood level, and maies tended to have higher blood 

lev,c:-eJ.s than females. Sex was the only factor studied 

he associu.ted both ir.i. th the a.11ount of cholesterol 

eaten and levels of cholesterol in the blood. 

(5) The1'e S<~emed to be a slisht association bet.ween the 

· Jevel of cho1r:>sterol in the blood end age, daily caloric con-
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sumption, uihl l;jynptoms of arteriosclerosls. Although in both 

sexes these relationships were slight, age. in the male subjects 

was less related to cholesterol blood levels than age in female 

subjects; daily caloric consumption in female subjects was less 

related than in maJ.e subjects; while symptoms of arteriosclerosis 

showed less association to cholesterol blood levels in males 

than in females. This varie.tion from the normal pattern in 

caloric consumption of feI:1ale subjects might be due to self 

inflicted diets of women. Weight of male subjects tended to 

show some sligh-i:. relationship to blood cholesterol levels. 

(6) There seemed to be little or no relationship between 

cholesterol blood levels and percentage of variation from nomal 

weight, daily fat consumption, and hereditary history of' heart 

disease. 

(7). Cholesterol intake was only slieht.ly ~related, if at all, 

to the level of cholesterol in the blood. If cholesterol intake 

is unrelated to cholesterol blood levels and if the level of 

cholesterol in the blood is related to arteriosclerosis then 

the dietary practice of reducing cholesterol foods in treatment 

of arteriosclerosis is of' li·ttle or no importance. 

AJ.thou.211 it. has long been assumed that the factors included 

in this study are directly or-indirectly related to cholesterol and 

any contribution of cholesterol to arteriosclerosis, it is most 

difficult to determin.Ei which of these fact.ors exerts the first and 



important, influence either on cholesterol metabolism or 

diseases of the heart. Before any definite conclusions can be 

made regarding cholesterol metabolis,.11 and its relation to arterio-

sclerosis, or even the relationship of dietary cholesterol to 

cholesterol metabolism, much research should be done on all related 

fe.ctorG w:i.th m&•Y age ra.."'lges and on subjects with and without, any 

symptoms of heart disease. 

Recommendations: 

(1) If the results of this st,udy are significant and 

representative, if sex is related to blood cholesterol, and if age, 

a,iount of food consumed dai.ly, symptoms of arteriosclerosis, and -

weight, are slightly related to levels o-I: cholesterol in the blood, 

these factors should be studied further in an effort to determine 

what cax1 be done in the prevention of arteriosclerosis. 

(2) If sex, age, weight, daily caloric consumption, and 

synpt,oms of ateriosclerosis are in any way related to blood 

cholesterol levels emphasis should be placed early in adult life 

on those approved diet.~Jry p:~actices of adults, especially men, that 

prevent excessive weight above normal rather than in attempting 

to reduce consumption of cholesterol foods after symptoms of 

arteriosclerosis have appeared. 



(3) Much research should be done on all relate4 !actors 

with m.&n1' age ranges and. on subjects with and without -azrr Q'Dlpto:m.s of 

heart disease. 
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APPENDL'{ 



1. 

INDIVIDUAL PERSONAL 

RECORD 

OF 

SUBJEGr STUDIED 

IN 

JEFFERSON HOSPITAL 

N~e ________________ _ Hospital Room _______ _ 

Home Address, ________________________ _ 

Age_.--------- Sex __________ _ 

Weight _______ _ Height ________ _ 

Place in famil.Y, _____________ ~----------

Reoord of Hereditary Diseases Record of Individual's Diseases 

Diagnosis of present illness: _________________ _ 

Present diet order -----------------------
Cholesterol reading, fastin.""'--------------------
Length of stay in hospital ____________________ _ 

Comment on condition after treatment ---------------



ii 

Individual DietarY Historz for Hospital Subjects 

Approx 
Food List · Approx. Pro Fat Cho Calori 

{eai::11,,.es n a S- Intnke 

Breakfast 

Mid morniruz 

Tot .. , 
Dinner 

, 

Mid Af'ternoon 

Tot"', 
Snnner 

Total 
Bedtime: 

Grand TottD-, 



l.2gg. List Used 1::2J: Checking Habits of Eating Cholesterol Foods f'or 
Hospitll Subjects 

Best 2nd Liked 
Foon t.iAt T,.;1--.:1 Best t.H·en the te~u:1t 

Calf' 
Liver Pork 

RAef 

Pork 

Ovsters 

Sweetbre .. nA 

Beef 

AmeriCAT'I cheese 

Swiss cheeAe 
. 

VelveetA cheese 

Butter 

F.o-D'S 

Milk 

Cre,:im 

Coolnntt f'a:ts: 

Fat me"'t 

Cookini::, oil 

Butter 



Habits ~f Eati,ng High Cholesterol I•'oods..!.../ Do.sed on Average Servings for Twenty-seven J:t"'emale Subjects 

....-------------·------...-----.. -----------------·-___ ........... -:--~~~-1r:--,..-------. Sub- Liver Pork )ysters Sweet- Beef Cheese But.t r Eggs Nilk Cream Cookihi Fat 
: ject breads J.imeri-' Swiss 1Ve1- .Anima'l. Vege- 3weot Butter · A dmal Vegei..: 

Num- can veeta table 'table 
ber 

~g-+-__,.;8~~1:;:.,.'5'-f----!.2::r,_.,......1,.__;;::-;..._--1,....--l25t..-.-t--2,..___t-__ --ll-----l--,1;9.;::.0-+_;;;;,-._ .. _ _,:1:.:1:...-t--;::__-l-__,.3~0:..f-_.;:-:,__----1-.,.l:8~--=-=---1 
10 00 60 1 - /, - - - JO - 10 - - i.,, CUDS 60 

...:::1=1-t----=1...,_---'-30~___:-;;___._~---.-·r-~'3'-=0--1t--..:a1,,~11 ___ _____,1-,--..... 8:::.._-1---4-9i0:::.-ti---,;:-;;.__-1--6~0:L· -1--91~0::...a--=---1-~l~0~..,_..!:8~--=---1 
· 12 i.,, 15 1 1 1 ti . - - - 60 - 30 120 - - l '5 
• 1.3 - .30 1 - 15 15 4 - 90 . - ·--~30~--=.3:.=.:o::...a--.;.._-1--1...,.;;.4~. -cur 30 
- dav 
11· 2 30 - - 115 1.,. - - __20:--1· ----1----1--~6:;.:::0:..,_,_.::;--1-...::l:1....l~2~c~m~....::6:.:::0-1---=---1 
15 /4. 30 2 1 · 8 8 - - 90 - 30 - /4. - 8 
16 /4. 30 l - 1 '5 L,, - - 120 - 10 12' - - l Ii 
17 - 30 - - 8 /4, - - 90 - 1.,. 60 - 10 8 -
18 2 30 LL - I,_ /,. - /, 90 - t. 30 _ - 10 -
1 22 1 1 - 8 8 - - - 6Q_.-____ 1_5 _____ .._J10..,._. __ -..., -----1-___,;:8=-+ ____ __ 
2 - l 2 1. 30 - - 60 - Le - '3C - '30 21 1, '=iC 2 - 8 ;--;'3~0:-t---::2-t--..:;;;..+--o':~~=--1--~:1;_,-l----=-1--....al---==-----L.-2!:LI- _-_ _. 
?2 - · 7 0 - '30 60 - - q( -

The frequency of foods consumed are coded a.s follows: 

120 = Four times a day 
90: Threetirnes a dcy 
60 = Two times a day 
30:: Every dey 
15 = Every two days or three times a week 

8 = Twice a week 
4 Once a week 
2: Once every two weeks 
1 = Once a month 
0 • Once every two months 

00 • Once every three t1onths 
- = Never 

.L/Wht ben large quantities of cream were consumed dailv the a lespoons as specified in the code. 0 amount consumed is given in cups instead of 



Habits of Eating High Cholesterol Foods•- --· Based on Average Servings for Twenty-seven Hale Subjects 

Sub- ,. ILi ver Pork !oysters Sweet-
ject breads 
Num-
ber 

Beef ____ c __ h~ese _ 
!Ameri- 1Swiss IVel-

can veeta 

· .:_ Butter Eggs-·r · 1,tl.J.k 
Animal IVege-· . , Sweet Bitter 

' table 

Cream Gookin) Fat 
Animal ~ege-

table 

1---+----1----1-----1----l----l----l-__;;;··~1----1------11------11----t----+------------·------

The frequency of foods consumed are coded as follows: 

120 = Four times a day 
90 = 'l'hree times a da.y' 
60 = 'fw:o times a day 
.30. Every day 
1~ = Evc:ry two days or three tines a. wuek 

o : Twice a week 
4 = Once a week 
2 = Once every two weeks 
1 = Once a month 
0 = Once every two months 

©O = Once every three months 
- = Never 

<I 



-.,(4>~,-,;:-
,.,, -

Sa"'nple Dietary Pat.tern for Individual Foods Habits as Given by 
Subject · 

Food List Approx. Pro Fat ~ho i:pprox. Cholesterol. 
Measures ---- -

laloric Intake 
·n·t.Ake TIIO' ·-

Breakfast. 
.Arn. Cheese 1 wk· 11.1 .. 0 
,Cerel'll 1/2 C 2-0· - 12.0 

Sni:r_..,.,.. l tsn 6.0 
Milk 1/2 C • '5 3.9 '5.0 ,. 12.a.OO 

EP"P-S (fried) 2 r.1,. m· i~.o - 280-80 
Bread 2 sl. . ; .·o 1.9 '30.0 
Butter 2 nats - 20.0 - 28.00 
Coffee 2. C 

Sm:,-ar' 2 tsn· 12.0 
Mille 1/1.. C 1.7 l.8 2. '5 6.00' 

u:i. '.'"Jer r.a1 '17'<>,.. 2 x: wk /.&;_60 
Meat 1 sl <med) 1 r;.o 12.0 - '50.00 
1 St<>,..,..h..,- ( v- 1 C 1.,.0 20.0 36.0 S6.00· 
1 Green Vef! (1~. 1 C J..Q 20.0 20.0 li6.00 
1 Green Ve,z('5t 1 C L.,.Q 

---.-
56.00 20.0 12.0 

Brei:iiJ 1 slice 2.0 - 15.0 
Butter ·1 nat - 10.0 - 28.00 
Coffee 2 C 

S111:,.ar 2 tsn - - 12.0 ',, 

-· Hilk 1/i., C 1-7 1,8 2.5 ·6.00 
Hidafternoon 
Candy 1 box 4.0 14.0 72.0 
Gingerale 1 bottle - - 12.5 
Su:12:eer 
Meat 1 slice ~.fee 1 .e;.c 12.0 - '50.00 
7 St::i,..chv Ver;,. 1 C J, - ( 20.0 36.o 56.00 

..J...ji-reen Ver,(J.0'1, 1 C J._(, 20.0 20.0 '56.00 
l Green V ei:t ( . .c;st, 1 C l..( 20.0 12.0 156.oo 
Bread ·1 slice 2.( - 15.0 
Dutter 1 nat - 10.0 - 28.00 
Coffee 2 C 

Sug-a,r 2 tsu 12.0 
1-:ilk 1/ l. 0 l I 1.8 2. 5 6.00 • 

88.t 223. 347. 4752 l 887.80 



The Average Daily Consumption of Food Nµtrients for Twenty-seven 
Male Subjects 

Number Protein Fat barbohydrate Calories Cholesterol 
12-rams t,TaJllS PTams Per Dav mt" ,...._...., -

28 _49...9._ 111.6 1 t;/, .3 1821 L,.Qtj - 5 
2g 120.8 227.7 L_l7.3 L..202 621.2 
30 132.0 183.8 1,.81-8 /,10Q 397. 7 
31 78.8 110.1. 1g6.1,. 2'Z/l.. 38().9 
32 11.6.0 32', -2 301.8 1..718 llL.9.2 
ii 108.9 213.'=l 2915tJ 3'537 7q7 _/, 
31.. 183.2 30'5. /. 1.2q.8 5201 1677.9 

____)_2 ___ __ _fil)~ 167.li 1,_17 .1.. 31..98 563.6 
.,__.26 12'5.l 197-2 J.~6.9 1..22'3 1571-0 

37 91.1.. 181-1 2qq.5 31Q/.. L..88.0 
-38 c,1.0 118.0 X11, .o 2930 708.0 

39 116.0 18?.6 321.0 •:nq1 c,76.8 
1,.0 95.9 11.1 .• 7 lQ?,.6 ?1,60 758.2 
1..1 ru~.s 181, .• 3 ?,J,J, .8 ?,JLg6 6()1.2 
l-2 163.3 323 .6 L..8l ;5 5502 102.2112 --J,?, 1/,/, .li 280.0 117.0 /, ?.66 10,;1_1, 

_41z_ 123.l 1Q6.6 J.lQ.5 3QL..O qc;o.8 
J,t; 102.0 168.2 --2.fil_.5 .2122 666.C) 
L..6 50.5 12'5.l ·ns.o 2600 338.5 __ 1,.7 82.6 119.6 378.8 2922 /./.1.0 
1..8 C)8.0 160-2 250.5 2836 6J,l.l 
49 _116.9_ 281.5 632.0 c,c,29 Q?,6.t; 

_so 3g_7 16C).t; 2?1,,.5 2782 795.3 
51 70.1 11.0.6 287.5 26g6 6qq_1 
52 162.1. 2i:;1. __ q 1..79.8 L..863 81..7 .1, 
2.2._ 10.21.2 - 182.0 388.1 360L.. 760.2 

C,J. 88.6 22-=i. '=I _]J;J_,_0 3752 887.8 

Average 166.9 196.2 355.1 3611 738.5 

-· 
Average 

Females ad:l 86.6 161.4 301.8 3007 592.4 
Meles 

•' ---

,, 



viii 

The Aver8.:'._;e Dej_ly Gons1.TIUption of Food Nutrients for Twenty-seven 
Female Subjects 

.... -~-~·•--'" - --·-·-~ .. 
Protein Fat Carbohydrate Calories Cholesterol 

Humber gm. O'm .D'lll Per Da,r mrt 

1 15~.8 1 /,;::, .o 151.0 2956 717.l 
2 72.1 JlJ:.1!'..2.. 291.2 27M, 1561.8 
'3 _,U'2.._._ 122.1.. 272.7 2'128 '1'30.6 
1... -- 98..,'3 2"i'3.2 313.0 '3C)2L). qq6.o 

. 5 _M_.q 69.9 'A8.9 2008 101.6 
6 31.6 lil..8 J.J.~7 .l.. 1208 111 ... 0 
7 ;::,;::,_7 99.5 201.8 1926 21'5.6 
8 62.7 112.8 207.2 2og15 1..os.a 
9 /.'3.2 118.0 212.8 2086 16118 

10 - -22...0 206.0 371.,..0 '3"i86 7051.5· 
11 78."i 11.~.6 381.2 '311q '307.1 
12 6lc.2 ~dt. 298.6 1q26 L..00.9 
13 75.6 177.1 276.o '3000 80'5.C) 
11, 67-0 118.7 211.0 2180 '31,8.5 
15 60.5 80.0 88.6 1'316 391.0 
16 6'LO 80.0 162.0 1620 '3<r3.0 
17 65.'3 7 J./ .• 5 1'50.0 2162 312.1 •.. 
18 lOAJ._ 185.5 '380.6 '3608 6L,.6.2 
19 6L... 5 121.5 295.6 2t:,'3J, 21'1.6 
20 l..6.t:, 65.7 116.0 l?/.1 265.7 
21 10'3.9 175.8 2C)2.1 '3166 58'3.0 

--~2 61.0 116.1, 263.'3 2?./,t:, l.79.7 
23 -- - 8'5.9 177.6 2~- _.1_019 "ilil.O 
?J. 81.0 182.L.. 329.1 ?,?~2 607.0 

_.Q__ "i"i.7 110.1 161:1 1867 371.8 
26 50.9 82.8 171.0 16'3'3 2'3t:,_Q 
27 l.6.0 8'3.0 19110 1695 202.1. 

Average 66.2 126.7 248.5 2399 446.2 



i:.x . 

.... _ 

CHOL}S':C.E11QL I:J WHQ:Ll~, PL,lmNA~, OR 
SJ~R.1.11.r ,,.•,v ~¾·, 

l. Place 2 milligrens doucil ( ap],.) in a 10 cc glass 
sto=:,pered cy1inder. VolUD.e o.f douc:D. should reach appro:id.-

2.5 or 3 cc mark. 

Ade: 10 cc chJ.oroform. ShaJce. Add O. 5 serun--::311ake 

J. Set ti1e cylinder aside placing it on its side and 
leuvine the douc:tl evenly distributed, along the tube. Shake 
Occasione.Jly and after 1 hom~ filter thro·i1gh fat-free filter 
paper lfo.,..43. Transfer directly to another cylinder. 

l;.. Tre.c1s~er 5 cc of the f:i.ltrate to a 10 cc glas stoppered 
cyJ.ind_~l""• 

5. PJ.r,ce 5 cc of the dilute stendard to another cylinder. 

6. Adc1 ·i.:,;; ee.ci1 2 cc acetic anhydride allowing the fluid 
to run gen01y dolm tbe s5.de of thi~ cylinder. 

of 

7. Add 0.,1 cc of 
in"'iJeJ:--t.i.ng seve1~!:.1 ti:-:1(~G t< 

cold wat,er C'or 15 minutes. 

sulfuric acid -- mix well 
in a dork plac,? in a beaker 

un:~nom1 at 20 - multiply readinis by 10 -

Ii 10 nu1t:Lpl:r by 20. 

Re,Rsltns of ~11de~J X 200 eq11a .. ls 
of un1rnoun mzs. cholestero1/100 cc. 

na;;r bo 1~Lm on pla8fila bu-'.~ it is bost to use serurn 
enticoa:3ula,,:l:. nwy interfere w:U:,h the test,., 

r:ey be obtr,_ined fron 
Cot1l)8ny, lJe,-1 Yo1·lr 

Doucil CompB.XlJ, _,. 
l ~., " -·- "" , St .,__ p1 · , · _, 1 1 • -.:'.L ,~e':;,, ;,ra ree..,, ,l:L.Lauo_"'piua, Penna. 



- C.P. 
Concent:.r,1:,0d Sulfuric Acid -C .. P. 

s ·:,ock - 100 mgs cholcotcrol 
100 cc chloroform -· C.P. 

- 10 cc stock - 100 cc volumetric flask - Dilute 



The Cholesterol Levels of the Blood for Twenty-nine Fasting Subjects 

Subject 1',emales Subject Males 
Number Cholesterol Blood Level Number Blood Level 

Hg% M!! % 

1 __ 200 28 2'30 
29 200 

'3 ?J,O 10 220 
.l. 160 ·u ?L.0 

'3? ?10 
6 -· 

i------.. 200 
-· 8 180 22 160 

'36 230 

.....J,J,_ ______ 215 '38 130 
12 l?O .. 
12 180 

-
~-----, 

/,?, 165 
_Kl ___ _____ .. 260 

18 100 1.-i:. _170 
-19 r10 l.6 230 

.l.7 180 ·-· 
21 . 180 -~-· 

_Q. 200 
.-2 290 

___g5 _____ ----~60 li2 2'30 
i:;-,, 180 

Average 201.1 203.7 



Y..ii 

Standard I' able of Heights and Weights 

NEl.'J 

Taken li'rom the Hetropolitan Life Insurance Company 

HeiFhts WeifJ'hts Accordino- to Ar,e Period 
J::.t. In. :i:i,-lg 20-2/x. 2~-29 r30-11,. 1'i-1Q 11.Q-/./. 11.c,_1,__q 5Q-t::,J. 5'5-59 _ 

89 94 98 100 102 104 106 106 1(17 
4 11 111 117 122 125 127 130. 132 133 134 

---· ----- J....ll Jj_..Q JJ,.6 .l2Q_ 1'52 1156 1158 160 161 

5 
90 95 99 102 103 106 1(17 108 109 

0 113 119 12t'r 127 129 132 134 135 136 
136 Jj_..1 ]J,.9 1152 1 "1'5 1 i:;g 161 162 161 ---..---J...::.<(.:::..,_,l..::;t,,,:...--l-,,:!:!:t..£.--l--=:..(.!:...-1-...,:--1-=;_t,-=:;.:...+-==--+-=-':J"----I 

92 97 101 103 105 1(17 109 110 110 
1 115 12..1 126 129 131 134 136 137 138 

_______ d,,2~ ..fil_ 151 ..ill .15'7 161 161 16t. 166 
94 99 102 105 106 109 110 111 112 

2 118 12t'r 128 131 133 136 138 139 140 
--·-----.... lit .. ~- ..Ji&_ 151,. ~7 160 16 3 166 167 168 

97 102 105 107 109 111 113 lJJ+ 114 
J 121 127 131 134 136 139 JJ+l 142 JJ+3 

__ __ lk5 ..12.2 157 __ 161 J_6'3 167 169 170 172 
99 105 107 110 112 lJJ+ 115 116 117 

4 12.t'+ 1.31 134 137 JJ+O JJ+2 W.. 145 146 
JJ,.Q 1 '57 161 16l. 168 170 171 171,_ 175 
102 108 110 113 115 117 118 119 120 

5 123 135 138 141 JJ+Lt' JJ+6 148 JJ+9 150 
---1---1-..lil,_ 162 166 169 17'3 :J:7-5 178 17q 180 

106 111 114 116 118 120 122 122 123 
6 132 139 142 JJ+5 148 150 152 153 154 

--t----1-_12.§_ 167 170 17 l. 178 180 18g_ _ lfli.t --==l.::...8'i~_._ 
109 lJJ+ 117 119 12~ 123 125 126 126 

7 1 36 142 JJ+6 149 15~ 154 156 157 158 
16 '3 170 175 179 18, ).85 187 188 190 
112 117 120 123 12t 127 129 1.30 130 

t 1/+0 146 150 15Li- 15'i 159 161 162 16; 
168 175 180 185 181 191 191 _ 10,. 196' 
115 120 123 126 13( 1.31 1.3 3 1311- 1.34 

< lJ+I+ 150 154 158 16: 16/4 166 167 168 
173 180 185 190 19, 197 199 20( 202 



Standard T aole of Heights and Weights 

WOHEN ( Continued) 

Taken from the Metropolitan Life Insurance Company 

Heights 
we·rrhts iccordinr to l ::re Per· od 

Ft. I.n..... 15-lq 20-?I. 2s-2g '3Q-':1,/, ':l,1j_39 l.,,Q-J./, 1,r:,_1,,9 '5Q-l51._ 'i'i-59 
116 119 122 124 127 1.30 1.33 1.36 1.38 

5 10 145 149 152 155 159 162 166 170 17.3 
174, 179 182 186 191 194 199 204 208 

120 122 124 126 130 1.33 1.36 139 142 
11 150 15.3 155 158 162 166 170 174 177 " 180 184 186 190 194 199 204 209 212 

124 126 127 1.30 132 135 138 142 146 
0 0 155 157 159 162 165 169 17.3 177 182 

186 188 191 194 198 20.3 208 212 218 

' 



:::i. V 

Standard 'I' able of Heiclrl;:3 and Weights 

wo:IEN 
Taken T!'ro1:1 tho 1,letropolitan Life InslU~ance Company 

--- ----~---- ----- _,.,. .. __, .... ------
.Ji~h:tr 

1:Ieio-hts Accord.irnz to J~ge _Period 
......-,, ., .....,, Vt;t._., ........ -, 

Ft. In. 15-19 20-24 25-29 .30-.34 .35-39 40-4/.i, 45-49 
_ _,....,,, ..... --"-~ --- ------~--- ---

as 90 9.3 95 98 101 10.3 

I+ 11 110 113 116 119 122 126 129 
132 136 1.39 14_3 1L+6 151 155 

---. -·--· 
92 94 97 

;;, 

99 102 105 90 
5 0 112 115 118 121 12L. 128 1.31 

--- 1 'V 138 ]J.,_2. lLi_ lli:2 15l. 1~7 --- 91 94 96 98 101 · 104 106 
1 lJJ+ 117 120 12.3 126 130 133 

137 ll;.O llJ,,. 148 151 156 l60 
·---- -

94 96 98 100 103 106 109 
2 117 120 122 125 129 133 136 

140 1411- 146 150 155 160 16.3 
-- ___ ,, ___ ---· 96 98 1 00 102 106 109 111 

3 120 12.3 125 128 132 136 139 
JJJ1- lit8 150 · 154 158 163 167 

-·-------.., 
98 101 10.3 106 109 111 llli-

4 123 126 129 132 136 1.39 142 
148 151 155 158 163 167 170 

-
101 103 106 109 112. lJJ+ 117 

5 126 129 132 136 140 143 146 
151 155 158 163 168 172 175 

104 lo6 109 112 115 118 12.l, 
6 130 1.33 136 11+0 ]JJJ, 147 151 

156 160 16'3 168 173 176 181 
7 107 110 112 115 118 121 124 

1.34 137 140 ]j.Jj, 11+8 151 155 
161 164 168 173 178 181 186 -- 110 113 115 118 122 124 127 

8 1.38 11+1 JJ.11-
166 169 

]Jj,8 152 155 159 
173 178 182 186 191 

113 116 118 122 125 12'7 130 
9 ]J+l 11+5 148 152 156 159 16.3 

169 174 178 182 187 191 196 

-

-
50-54 55-5' 

105 106 
1.31 132 
157 158 
106 107 
133 1.31+ 
160 161 
108 110 
1.35 · 137 
162 164 

110 112 
138 JJ+O 
166 168 
113 111+ 
141 ]J .. 3 
169 172 

115 ll'i 
144 14t 
173 175 
118 120 
148 150 
178 180 

122 12~ 
152 153 
182 181, 
126 126 
157 158 
188 190 
130 130 
162 163 
194 196 
1.33 134 
166 167 
199 200 



Standard Table of Heights and Weights 

MEN (Continued) 

Taken from the Hetropolit.an Life Insurance Company 

Heio-hts WeiP-"hts Accordiniz to J~e Period 
Ft. In. llj-19 2Q-?J, 2c;-2q ?,Q-?,J, 'V5-39 LJ}.J.I. /, t:;_J.q 

118 123 126 130 1.34 135 137 
5 10 148 154 158 163 167 160 171 

178 185 190 196 200 203 205 
' 

122 126 130 1.34 138 140 142 
11 153 158 163 168 172 175 177 

184 190 196 202 206 210 212 

126 1.30 135 1.39 142 145 146 
6 0 158 163 169 174 178 181 18.) 

190 196 20.3 209 214 217 220 

130 :.J.34 140 144 147 150 152 
1 163 168 175 180 184 187 190 

196 202 210 216 221 224 228 

134 138 145 149 153 155 158 
2 168 173 181 18t 191 194 197 

202 208 217 22: 229 2.3.3 236 

138 142 150 15.! 158 161 16~ 
3 173 178 187 19; 197 201 20J 

208 214 224 23( 236 241 24~ 

llj()..'--/. t;t;_i;q 

1.38 1.38 
172 173 
206 208 

142 143 
178 179 
214 215 

147 148 
184 185 
221 222 , 
153 154 
191 192 
229 230 

158 159 
198 199 
2.38 2.39 

164 165 
205 206 
246 247 



::vi 

Twenty-seven Fem§,1.e Subjects Observed~ Cholesterol Content~ the 
Diet and Fastipg Cholesterol~ S: th~ Blood 

Number .Age Weight Height 
in in in 

Years Pounds Inches 

1 J.i 1~,; 6'i 
2 1.1 1~2_ M 

1.$ 1_7,; 6'i-l!i 
J,, ,;1 -??Ii 6'i--,.-
5 1,.l 1~,:; 6,:;_,:; 
6 J.Q ,~o 6'i 
7 50 1!':11 6~ 
8 J..O -,~6 6'i-" 
q t;? 1/,'i 61 

10 J..O 1~0 6'i 
11 'i7 ,~o 6C> _,; 
12 J...O QJ. 67-" 
l'::l . Ii? 1?0 6~ 
li 'iO 11.,:; {..J. 
1,:; 57 208 68-,:; 
16 'i7 11? 67 
17 ,;~ 160 66 
18 J..7 ,~,; 67 
1a J...'i 160 62 
20 J..9 1'-0 6Q 
?1 'il 16'i 68 
2.2 J.J. 1?J:i: 6~ 
?1 'i":I il;Q 6" 
21,_ J.'i -~ /.,.j 

25 'iO -. ?~ 6J 
26 'i":I 1-::tQ 6'-i 
'Z1 J...'::l 1_'::l'] 66 

Average 48.6 142.2 64.3 



::vii 

Twenty-seven Male Subjects Observed For Cholesterol Content~ the 
Diet and Fasting Cholesterol Level of the Blood.- Continued 

Age· Weight Height 
in in in 

Number Ye,,.ra Pounds IncheA 

.,s,; "i1 68 

"° I.? 160 '72 
~o li6 l66 66 ~, ,., 16? AA ,,_., 'i? 1'70 68.'i 
~":l in 1Q"i '10 
?.I. Ii? 11?i 66 
-:vi 'iO 1l~ 6li.~.r:; 
':lb 'iQ ,on 6?, 
?,? I. I. ftf6 66 ·,s I.Ii 1?.t; 68 
·iij /.? ]' 70 '7l - ,; 
'~ 62 1l n AA 
Tf /,",) ?lQ 72 
J.? 1.0 'll.'- 66 
T~ 'iQ 16.r:; 66 
I. I. 'i7 ,~o - ~, _.Ji -
1.,; I.I. lli?. 6~ 
J..6 ,;q - 20.r:; 7j 
J,_'7 JLO , ')() 61 
J.P. - .i;q ]?,.&,; IJ. 
I.a ,;p,. ",)"~ '10-'i 
,-n ,:;,;: ,, .~ 68 
,;1 J.P. ]J f5 6?-'i 

"'" ,;-,. 208 6'i 
t;;~ 1/1 16"i 61 
Iii/. J.P. l'7'i 70 

.A.ver .. ,..e 'i0-6 16?,-0 6? _/, 

Total Average 
for 

F-... ,-- 01'\N Msi ,ei:i J.Q.6 , "i/,_Q 6'5.Q 



X'viii 

History of Heart Disease, Hereditm and Individual, f.9I. Twenty-seven 
Subjects 

Subject Hereditary History Indicat- History of Subject Indicat-
Nl.llllber inf! He.art DiseMe inf! Heart Dise,.Ae 

?~ Father ,H ed of heart dise,:ise No leadi.nct svmntoms 
?Q Father ilied of heart diSAMe No leRrlin,:,- svmntomi:t 
'10 Father died of heart disease No les:1ni ncr svmntoms 
31 No lmovin deaths from heart Has had hypertension all 

diS8AA8 of life 
32 Mother and Father died from Diagnosis unknow 

heart disease 
qq U,nlrnn,.= ~o l.8Ra:t net SYlllPvODlS 
'31,_ Unkno'Wil .. No leadin2' l'lvmntoms 
35 No lmown deaths from heart No leadipg symptoms 

disease 
36 Brother dead from heart 

disease 
Hypertension for some time 

37 Grandfather died from heart No leading symptoms 
disease 

38 Grandmother died from heart ;H.,,c-ol'le No leading symptoms 

39 Mother died from heart diaea: ~o leading symptoms 
Fa.milt with long history of 
hvner ension 

40 Sister and brother died from Has had heart attack- Coron-
h<'!J:1-rt. rVI <><> c<i<> arv VJ:1Acular collanse 

41 Mother died from heart No leading symptoms 
disease 

tti No knoi.m cases NQ..l.ea.dirur svm.ntoms 
43 - Mother ~d Father die-d from· -Enlarged heart heart disease __ 

__ M__ . No knOlfil. o~es .No les:it'li ns:r SY?llP"liOJnS 
45 ijothafil.tfather, Grandmother, r&"'l ner No leading symp~oms 

- •.. "6 Unknown --- LeAkA0'8 of the heart--__ _4§.__ 
47 Hiftory 9f hmrtensiifu No lea.ding symptoms Mo her died · m near · sease -_za-··-· ~oases .No lead.in.!? svmntoms -- 49 ___ 

Motner, lfather ,Sister ,Brother H~~r~ension and Enlarged he ,o -~-~ Father1Brother1 and Sister No lea.dine- svmntoms -7'1- Fatlier. ana clrana?a~her. 1110 J.ei:idin~ S_.ymp~oms 
':>2 Mother died fron heart di~F Arteriosclerosis 
i;i Fath~r di~Llt21iJ1~~-diseRBE No lead.inf!' svmnt001s 
514 Gr&"'l&uo·l;her and Fatlwr No leadin.!? svnmtoms 

Average !if ~-th lm~n hm~ary s ories o he sease 7 wi~ ltad:i-ng symptoms any ar disease of 
. 



y,ix 

Histor.z of Hea:i::t Di~a.!.!,~, li,ereditq,r_z and Individual, Twenty-~~V..fill 
Female St!J:>j eats 

-·-- Hereditary History Indicating History of Subject Indicat-Subject 
Nnm'l.2.er._ Hefil.Di~4S..!t in!? Heart Disease ... -=~·-

1 Grandmother died of heart 
lH sease 

Rheumatic fever when a child 
now hemoalobin 

__ . _ _g__, __ 1:.§...ther died of heii!:!t disease Shortness of breath.ti~htnesf 
.3 Two grandparents and father No leading symptoms 

---- Med of hAs:1,..t <'M AAJISB 

lL Father died of heart diselll'l8 No lead-i nl! svmntoms 
5 Mother and brother died of No leading symptoms 

heart disease 
6 Father died of arterioscler~F No lead-i nE! svmntoms 
7 Mother died of heart disease No leadinE! Avmntoms 
8 Mother c'li ed of hea,.t diseMe No leadinP" s::vm.ntoms 
9 Mot,htr ~d Father died of 

hear disease 
lfo leading symptoms 

__ 10 --- Unknow i.-.:-~ No lead.inf?' svm:ntoms 
11 Brother living with heart No leading symptoms 

disease , ') Mother died with he.Art diseasE No lea.dinE! sv:mntoms 
13 Gf-ffi~~r afld Father died No leading symptoms 

- 17.---- WJ sease 
·unknow No leadinrr symptoms 

12_ Unknow Historv of hvoertension 
16 Mother and Brother died of No leading symptoms 

hear·t; dise~i:ie 
17 Grandmother, Brother, died of Myocarditis - swelling in 

he"',..t n; se,:ii:ie letzs 
18 Father died of heart disease Palpitation and Precardial 

na1n 
19 Mother and Father died of No leading symptoms 

heart disease 
20 Grandmother, Mother and FatheI Presistent pain in chest 

-· died of heart diseA.se 
~i Unlmown No leadinP" s'llD.ntoms 
22 Grandf a.ther, and Mother died No leading symptoms 

of heart disease 
2:3 T¥o Grandgf'ents, Father died o heart sease No leading symptoms 
2.., Mother nied of heart disease No leadinJ? smnntoms 21, Father died of he~,..t disease No leadinn svmntoms 
:lb Mother ~d Father died 01· 

hear·t disease l'lo leading_ symptoms 
27 ~:randmother died of heart No leading symptoms ise~Ae · 

Average 2.3 with lmo,m histories of 6 with leading symptoms of 
heart ,H i:tease ~nv heart d:i Sease 



CEOLES'f:2:~~0L COHT:&TT OJ? FOOD SAMPLES PURCHASED !N OPEN MA.RKEir- (EDIBLE 
PORl'ION) Til.IGli FRrnI OK:r.'Y, Ru'TH, JOU-RN.AL O:F AHERIC.AN DIEU!"rIC ASSOCIA-

TION 21: '3ll. 1g1.. 

Food Moisture 
cl /0 

Meat 
Muscle meats. 

Beef round (mod.fat) 72.1 
Beef round (lean) 71.7 
Veal shank 74.5 
Veal breast 70.6 
Pork spareribs 56.4 

Duco:n 
Variety meats 

Liver 
Lamb (4 samples) ·- 67.1 _ 
Pork --· 69.6 

68.0 = Beef 
Calf (4 sauples) 74.7 
'rripe ·--- 82.7 _ 
Sweetbread 79.1 

Shellfish 
Oysters, Eastern 84.1 
Oysters, CaJ.if. I 87 6 -- . -Oysters, Calif. II 85.4 ----·--- -Crab 77.1 _ 

Cheese 
.America11 35.5 ..... _, ___ ·--.t'imorican, nrocerrned 38.7 
Swiss, proce.ssed 38.7 _ 
Monterery, Jack ·- 28.2 _ 
Velveeta --.. - 40.9 -- -Linburger, processed 51.3 ----

65.6 = Pi,:1ento crea"ll, processed_ ---
But,ter 
-•·:-t Yolk. dried ·. . . ~-- 3.7 ·-.t:.,gg 
EP-.C' York; fre~3}1 -·--· · .. .,·-·--.. ---- 49.5 _ OU 

Primex 
(Sterol (:?ood other than chol.) 

Brower's Yeast, dry -----(Food ----· ot,l1e1~ _,_, -~ 1 7 ) vnru. c.10 .... 
Casein, raw --... ,, .. .....____,_....... ___ -_, ___ ," _,_"' ________ , 

Dair-.t 
HiH: and Gream 
Ice Cream 
Fats for cooking: 

A..n.im(3]. Vege"table 
Alcohol 

T.otal 
Fatty Acid Cholesterol 

% % Hoist. Wt. 
.100 Ave.· 

4.6 .125 
2.1 .095 
1.0 ·- - .• 14 
7.2 .10 

19.5 .105 

.110 

-- 5.9 .61 
3.7 .42 -- -· i--3.7, .,32 -3.0 .36 

-- 4.1 .15 -1.0 .28 

1.7 .2.3 
-- 2.9 --- ,_ __ .28 -- 5.2 .47 
--- .85 - ~· .145 

l-__ 28.2 .16 
21.6 _ · .• 155 -__ 21.(1) -- .JJ+5 r--__ 29.9 .19 _____ 19.3 --- -- .16 

__ 20.0 -- - .135 _____ 16.3 -- - .14 
_68.Gl . .28 

63.8 3.9 ____ 33.1 --- ,---- 2.0 r---___ 99.Q ___ .15 -·-
.68 

··- .065 



CHOLFSTEROL CONT:El:IT OF S1JBST.ilHCES USJ.m AS FOODS 

Total Total 
Fat holesterol · Moisture Fat Cholesterol 

)&. Dry % Dry Wt. er! % Moist % Moist. 1 fJ • 
Oro-ans Wt. 

Beef brcin 1 49.4 10.67 77._9 10.9 2.36 
11 53.8 9.61 77.9 n.s. 2.ll 
1 17.4 .49 70.0 5.2 .15 

Beef heart 11 15.5 .46 70.0 4.7 .14 
1 16.6 1.60 74,.9 4.2 .40 

Beef kidneyll 17.9 1.67 74.9 4.5 .41 
1 20.5 .86 69.7 6.2 .26 

Beef liver 11 25.5 .63 69.7 7.7 .19 
1 14.6 1.95 80.0 2.9 .39 

Beef lung 11 15.0 1.75 _ 80.0 3.0 .35 
Beef ·thymus 1 10.5 .99 75.0 2.6 .25 
(Sweat bread) 11 30.4 .89 75.0 7.6 .22 

Heart muscle 
Rabbit .57 64.0 ' .20 
Av. mammal .51 64.0 ·. -.1,r 
Hen .54 69.6 .16 
Pigeon .52_ 69.6 .16 
Duck, wild .52 --· 69.6 .16 
Turtle .80 so.o .16 

Skeletal 1-iuscle l 14.2 .21 70.0 4.2 .06 
Beef 11 9.8 .22 70.0 2.9 .06 
Lamb 11.2 .24 71.0 3.2 .07 
Pork 22.4 .175 64.0 s.o .06 
Rabbit (Laborator ) .17 67.9 .05 

" wild .2 67.9 .08 ---
Veal 11.8 .25 74.0 3.0 .065 
Av. mammal .27 _ 67.9 .087 
Chicken, light 12.7 .35 73.0 _ 3.4 .09 
Chicken, dark 7.0 .32 _ 72 .. 5 1.9 .06 
Ham .25 _ 73.0 

.. 

.07 
Duck .21 68.8 .07 -Pig~on .41 74.0 .11 
Codfish 9.5 .29 82.6 1.6 .05 
Frog' 10.9 .23 82.0 2.0 . .04 
Sa,L'110ll 18.3 .16 61,...0 _ 6.6 .06 
Shrimp 8.1 .74 so.o _ 1.6 .15 

'rurtle 17 .1~ .32 _ 80.0 _ 3.5 .06 -1 

--~---~----



CIIOLESTEROL COl'TI'ENT OF SUBS'l' .ANCES USED AS FOODS 

Total Total 
Fat Cholesterol Moisture Fat Ghole1ltero1 
% % Dry Vt. % % Moist : · Moistt:'wt.~ 

Dry Wt 

Eggs (hens) ·• 

Frozen ilhole 2.11 73.4 . .56 
Frozen yolk __ ---·- 2.88 53.8 1 • .33 
Liquid whole 1.9? 73.7 .518 

Dehydrated ,. 

Whole 2.14 

Dehydrated 
Yolk ·• 2.81 

Fresh whole 50.3 __ 1.80 _ _ 74.0 __ 13.1 .468 ; 

Milk·whole 



, . 

• 

DEFINI11G PROBABILITY 
,., .. 

When calculating the probability that t~e association 

between the qualities or the instances of _the degrees of qualities 

of two or more factors may or may not be due to chance alone, the 

method of x2 or the sum of relative differences is used. In doing 

this it is necessary to compare the actual frequencies of the 

degrees of the factors with the distribution expected to be found 

if the factors were independent and unrelated!' 

-After the observed values are insert,ed in a table, t,he 

first step is to find the independence value for each cell. In 

the example these values (N) represent the nmnber of subjects in the 

study \,rl th different cholesterol intakes, which one should eJ-..'Pect. 

to find in the absence of any actual association between the daily 

fat consumption and cholesterol intake. 

I~or example the actual number of subjects with a fat 

intake of zero to one-hundred in the zero to five hundred Mg% 

of cholesterol intake in the sample of twenty-seven females was 

nine. If there is no association between fat intake and cholesterol 

intake, one should expect to find 17 -1£....2... or 5.7 subjects with an 
27 

intake of fat no more than one hundred grams that did not increase 

the cholesterol intake above five hundred milligram percent. The 

"independence' values are found for each cell_by multiplying together 

the totals of th0 row and column in which the cell lies and dividing 



xxiv 

the product by the total number of instances. 

When the tlindependencelf values have been calculated for 

each cell the next step is to find the difference {din Table) 

between the (obs) actual value and independence values {M). Each 

particular difference (d) is then squared (d2 in Table) and the 

square is divided by each particular independent value (d2 divided 

by M). These quotients a.re called the relative difference. The 

sum of the relative differences is called x2 • 

The probability that x2 in the sample table (9.80 for a 

3 x 1 table) could be due to chance alone is less than .05. This 

means that there a.re five chances in one hundred that the· associa-

tion could be due to chance alone. :F'or x2 to be significant the 

probability must be less than .05. 



Fat Intake Hg 
Grams 0-500 

obs 9 
0-100 H 9 x l'Z 5.66 

Z'1 
D - 3.34 
n2 = 11.156 
RD = 1.970 

~--· 
obs $ 
M 16 x 17 10.07 

27 
100-200 D 2.07 

n2 4.28 
RD .4155 

obs 0 
M 2 X 17: 1.22 

200-300 27 
D = 1.z 
n2 1.488: 
RD 1.2ll 
obs 0 
M 

300-400 D 
n2 
RD 0 

Total 17 

Mg 
Females 

Mg 
500-100 1000-J..2.90 

obs 0 obs 0 
M 2 X 10 3.33 M 0 

Z'1 D 
D - 3.33 D2 
D2 11.089 
RD 3.327 RD 0 

.,_,, __ 

obs 8 obs 0 
M 16 X 10:: 5.9, M 

Z'1 D 
D 2.08 n2 
n2 4.326 
RD .7307 RD 0 

obs 2 obs 0 
M 6 X 10 _:.740 H 0 

27 D 
D - 1.26 n2 
n2 1.588 P.D 0 
RD 2.1/.i.5 

··--.. ·--·-obs 0 obs 0 
M M 
D D 
n2 n2 
RD 0 RD 0 

10 0 

.'.. 2 
X .., 9.80 
P .C" .05 

Mg Total 
---15.00-2000 

obs 0 9 
M 0 
D 
D2 :"'-

RD 0 

obs 0 
H 0 16 
D 
D2 
RD 0 

_,,,,_ 
obs 0 
M 0 2 
D 
n2 
HD 0 

obs 0 0 
M 
D 
n2 
RD 0 

0 27 
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