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Diet and Atherosclerosis

NEVIN S. ScrimsHaw, M.P.H., M.D., Pu.D., axp Micuer A. GuzmaN, Pu.D.

One of the objectives of the International Athero-
sclerosis Project was to test current hypotheses of re-
lationships among dict, serum cholesterol, and the extent
and severity of atheiosclerosis, In order to correlate
dict and atherosclerotic lesions, however, it was neces-
sary to obtain information on the diet and serum
lipids of the populations from which the autopsied
persons were drawn. This report describes the data
that were gathered on the p()pululious represented, and
shows the correlations that exist among severity ol athero-
sclerosis, selected dictary variables, and serum cholesterol.

RELATIONSHIP
AND

AMONG DILET, SERUM LIPIDS,
ATHLEROSCLEROSIS

The relationship ol dier and serum lipids to athero-
sclerosis and coronary heart disease (CHID) has received
much attentionas 4. 1us, 1a8, 238, 262, 247, 200, 267, 416 since
Kevs and his colleagues®s. 242, 247 emphasized the as-
sociation among the percentage ol calories [rom [at, the
values for serum cholesterol. and the mortzlity rates
from CHD. Other investigators?® 37% 431, 4% hayve argued
that this correlation applies to other dietary chuanges
incident .0 improved economic status, such as the
greater consumption of protein and refined carboly-
dmle and the decreased use of cereal grains,

Regardless of the exact role of diet in determining
].L.\Cla of serum cholesterol, high average levels are re-
ported to be associated with a greater severity ol athero-
sclerosialts, 175, w3 #in and a higher risk of CHD.44. 47, 31,
1am, 2ua, s Although serum hpoprotelml--- 174, 372 and
triglveerides™ % are alo associated with higher risk of
CHD, some investigators!™ Dbeliere that these measure-
ments have no greater predictive value than serum
cholesterol levels alone. Attempts have been made to
correlate potmortem  or terminal serum cholesterol

values with atheroscicrosis at autopsy. However, choles-
terol levels in terminal illness or in the postmoriem
states are not representative of the cholesterol levels
Jresent in life and do not correlate with the severity
of atherosclerosis, =, v, 2u6, dls

Lrrrer or CHOLESTEROL IN DIET ON StERUM CHIOLESTEROL

The cholesterol content of the zverage diet in North
America was thought at cne time to have little or no
eiiect on scrum cholesterol level A9 244, 245, 261, 284 Under
some experimental conditions, however, increased
dietary cholesterol has resulted in higher scrum choles-
tero!l levels in man.8¥% 54 20 8L 182, 421 For this reason an
clfort was made to estimate consumption of cggs, a

aujor source of choiesterol in many diets, from  re-
Jutted surveys.
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REeraTIONSHIP BETWEEN TYPE OF FAT AND SERUM CHOLES-

TEROL LEVEL

Some investigators® 13 #3 consider the type of fat
more important than the wtal amount in infladacing
serum cholesterol levels. Fat intake can be classified
according to relative amounts of saturated, mono-
unsaturated, and polyunsaturated fatty acids. In rela-
tively sedentary adule United States males, an increased
proportion of saturated fat raises serum cholesterol
level, increased polyunsaturated fat lowers it, and in-
creased monounsaturated [at has little effect.2¥* *3 De-
spite the large amount of epidemiologic and experimental
evidence relating type and quantity of dictary fat to hy-
percholesterolemia, the relationships are imperfea, and
other [actors contribute to the association.

RELATIONSIHP BETWEEN CARBOHYDRATE INTAKE AND SERUN
Lirins
miluence

e

Sources of dietary carbohydrate can
lipid metabolism in man.9 3. 184, 157, 203, 237, 243,
in-4v Complex carbohydrates include the polysac-
charides supplied by ccreals, potatoes, flour, lenid, and
other vegetables. Simple carbohydrates are the mono-
saccharides and disaccharides present in refined sugars,
jams, jellies, syrups, milk, and fruits. As amounts of
sucrose increase and the quantity of complex car-
bohydrate decreases, concentrations of serum choles-
terol and especially triglycerides tend to rise. ¥Women,
however, appear -to be able to metabolize larye loads
of sugar without subsequent rise in lipids. In general,
with large quantities of complex carbohydrzxes and
smaller amounts of sucrose, serum lipids decrease.

T vird
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RELATIONSHIP BETWEEN PHYSICAL ACTIVITY A3 SERUM
Lirips

Physical activity apparently influences serum choles-
terol levels.%% #32 Even the eflect ol an extremely Righ fat
diet can be counteracted experimentally b\ puucal
activity that prevents gain in weighy2s Obsesved dif-
ferences in serum chulc.su.wl levels hetween aive and
sedentary populations may be explained by diferences
in activity.?'s However, reliable estimates of kwels of
physical activity among the populations studial izx the
Project were not available, and it was not punille to
test this association.

Errect or MobiFyine DieTARY FAT oN SeRUM EOLES-
TrrRoL LEVELS axp CHD
The increased risk of CHD when serum ipids
(notably cholesterol) are high has been substanzial by
proapccli\'c .suldica."“- 100, 1ul, 110, 111, 225, 315, Sun E'uzthcr—
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more, among sroups ol people with high risk of CIHID
who cooperate satisfactonily,  programs  which  Jower
serum cholesterol levels by modifying dietary fat are
reported to be suceess[1z], 35 225, 41 Although it is too
soon in most of these programs to judge possible
clfccts on CIID, there are some indications that [ewer
than the expected number of coronary deaths have

occurred in the study groups.s

DIETARY HABITS AND CIHHOLESTEROL
LEVELS IN THE POPULATIONS
STUDIED

Bruasi.

Dictary Habits. An unusually low average daily in-
take of protein per capita was observed in 1935,195
and the situation had changed little by 1918102 In
1961 the daily caloric intake was 1600 to 2900 calories.160
Fat, largely [rom cottonsced and soya oil, provided
approximately 30 per cent of the calories; carbohydrates
(mostly cereals) provided 50 to 60 per cent; and protein,
15 10 20 per cent. Forty per cent of the protein con-
sumed came [rom animal sources. Other data'® [or
1951 showed a daily consumption of 40 gm. of mecat
and 0.17 am. of milk per capita. Less than three cgas
were available per person per week in the state ol
Sio Paulo.14

Serum  Lipids. The information available320, 318 jg
not relevant to the autopsy sample of the present
study.

CuILE

Dictary Fuabits, Dictary habits have been studied well
in Chiless 112, 262 395, 438 o9 yvell as 1n one of its cilies,
Santingo,17-1 371 41

Working class adults in Santiago in 1962 had an
average daily intake of 2390 calories. ¥ TFat provided
approximately 350 per cent, with 29 per cent from
suturated fatty acids, 33 per cent from mionosaturated,
and 33 per cent from polyunsaturated fats. Only 15
per cent of calories came from protein, of which 52
per cent came from animal sources. Women consumed
more fat and protein of animal origin, more saturated
and less polyunsaturated [at, and more sugar and
starches than men.

Working adults in Santiago in 1963 consumed, on the
average, one-half ol one egw per day. 448 44

Serum  Lipids. Two recent reportsi3? 5 indicated
that serum cholesterol levels for adults residing in
Santiago ranged from 93 to 330 mg. per 100 ml. For
middie and upper age groups, serum cholesterol levels
averaged more than 200 mg. per 100 ml, and values
above 250 mg. were [requent. Women in all age groups
tended to 11 wve higher serumd cholesterol levels than
men. Similar results were obtained in a study per-
formed in 1960372

(ot oMBIA

Dictary Ilabits. The firnnt comprehensive survey of
dictury habitn®™ was petormed in 1962 and included
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samples from Bogotd and Cali. The results indicated a
low caloric intike (below 1600), :md abo a low fat
intake which conwributed only 16 to 25 per cent of the
total calories. The cgg consumption was neghgible, A
previous study in a poor district of Cali gave similar
results.’® ¥4 Independently, a 1962 analysis of Jood
availability for working class [amilies**! concluded that
two-thirds  of the working cdass  population  of
Colombia consumed insuflicient calories and that one-
hall was deficient in protein. In this report the situa-
tion in 1962 was considered worse than that in 1953,

Serwn Lipids. A 1960 survey?* based on 165 adults
from 14 locations, which included Cali and Dogotd,
showed little location variability. The over-ull mean
serum cholesterol level was 175 mg. per 100 ml. Similar
results were obtained in 172 soldiers from all parts of
the country.

Cos1a RicA AND GUATEMALA

Dictary Habits. Surveys in Costa Rica from 1930 1o
1951, and In Guatemala from 1950 1o 1961 can be
considered representative of the socioeconomic groups
from which the :uuopsy samples of the Project were
Laken, 1#0-132, 34, 347, 358, 394, 480, 431 The data showed ap-
proximately the same caloric intake in both countries,
1800 to 2000 calories. Consumption figures changed litle
during the periods ol the survey, and no important
dietary changes occurred subsequently.™: 1 Fat intake
was regularly low and furnished 10 to 15 per cent
of the calories. Less than one-third of the fat consumed
was [rom vegetable sources. Vegetable fat was derived
principally from corn and cottonsecd oil, Loth high
in polyunsaturated farty acids. Carbohydrate intake
was high in the two countries, but Costa Ricans con-
sumed larger amounts of sugar, mainly brown sugar in
the form of panela. Protein intake was low; only 15
to 30 per cent of it came from animal sources. Egz
consumption per capile in both countries was less than
onc-half of one cgg per day.

Serum Lipids. As a result of special interest on the
part of Instituto de Nutricion de Centro America vy Pan-
ama (INCAP), serum lipids have been studied more ex-
tensively in Central America than in other regions of the
study, with the exception of the United States.

Early studies®is 2u2 203, 27 yhowed similar serum cho-
lesterol and lipoprotein levels for persons from business
and professional environments in_ the United States
and Guatemala. Rural Guatemalans had lower mean
cholesterol values at all ages than the professional
business subjecis. Ao, serum cholesterol levels did not
vary with either age or sex in the Guatemalan group
studied. An unexpected finding was that serum lipo-
protein levels of rural Guatemalan males were only
alightly lower than those of the professional and busi-
ness subjects. Rural Guatemalan females had  higher
serum lipoprotein levels at all ages than more privileged
women in cither Guatemalic or the Uniwed States.
Similar results, but with higher lipoprotein levels, were
obtained [roia a p'u'.xllcl amd} in Costa Rica.»wa

More extensive studies of serum lipids % as well a,
rosults obtained in the course of fat-feeding uials in
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human subjects,®1. 284, 295, 398 sypport the general find-
ings descriled above.

Jaymaica

Dictary Habits. The autopsied persons in the Project
came [rom the whole island, with more than onc-half
coming [rom rural areas. The gencral impression is
that the diet has improved somewhat in the last 20
vears.*® Surveys in rural areas {from 1953 to 1900, Low-
ever, indicate littie change in total caloric intake, with
estimates of approximately 1700 daily calories per
capita. Low income suburban groups had a higher
daily intake, approximately 2200 calories per capita.1ss

Carbohvdrates contributed 60 to 70 per cent of the
calorics, and protein and tat furnished the remainder
in essentially equal proportions. Fifty per cent of the fat
came from animal sources. Coconut oil, butter, and ghee
accounted for more than one-half of the total [at intake.
Egg consumption was less than one egg per person per
week, 93, 13u

Serum Lipids. No published data have been found.

NORWAY

Dictary Habits, Approximately 90 per cent of the
autopsy sample came [rom Oslo; the other autopsied
persons came from all parts of the country. The data
from surveys#sl. 332 bhetween 1947 and 1951 and from
those performed later3®. 4 sugeest a relatively stable
diet. The daily intake per capita for industrial workers
was estimated at 3260 calories, and [or rural workers at
3270 calories.

For the counury as a whole, calories derived from
protein varied from 11 to 13 per cent, whereas fat calo-
ries varied from 32 10 41 per cent. Imdustrial workers
consumed 10 per cent of the calories Trom [ Tat, and
agriculttnal workers 36 per cent, "The consumption of
sugir was higher in raral arcas than that reported for
industrial workers. Farmers consumed more than one
egr per day, on the average. Industrial workers con-
sumed approximately one-half of this amount. All
groups had a fairly equal consumption of milk, cereals,
nargarine, and potatoes.

Serum Lipids. Studies on serum cholesterol levels in
Oslo relaie 1o patients with myocardial infarction in
Oslo Ciiy lospital®** and to men, aged 40 to 59 years,
working in Oslo.#* Cholesterol levels ranged mainly
from 250 to 300 mg. per 100 ml. and varied from a
low of 200 1o a high of 550 mg. The gencral pattern
was similar in a group of 6836 adult Oslo males,
1316 of whom had serum cholesterol levels of 250 mg.
or more; ouly 6 per cent had serum cholesterol levels
below 200 mg. per 100 mu.

Prru

Dictary Habils. A number of Peruvian surveys have
Leen  published, 8 T 1vu-201, 2138, 463 Surveys  of  dictary
habits™ were made in 22 localities throughout the
counry from 1951 to 1955, One survey of a raudom
satnple of 50 [umilies living in an urban area neor
e center of Lima indicated that these families re-
wited ¥ per cent of their calories rom sugar and 22
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per cent from fat. OC the [ree [at, 35 per cent came from
vegetable oil, 27 per cent [rom lard, 10 per cent from
butter, and 8 per cent from margarine. Protein intake
averaged 72 gni. per capita, with animal protein in a pro-
portion ol 10 per cent. A\ total of 18 per cent of the families
consumed no cggs at all, and the remainder averaged less
than one and one-half eggs per person per week.

Serum Lipids. A 1956 survey?!™ was 1estricted to the
armed forces in eight major areas, and only 8§ per cent
of the subjects were over 25 years of age. The mean
cholesterol values for this group ranged from 131 to
170 mg. per 100 ml, and were lower than thouse [or
persons ol comparable age in the United States. If the
cholesterol values in this study are at all representative
of the civilian population, the serum cholesterol levels
of the population from which the autopsy sample was
obtained were probably low.

PiLiprINES

Dictary Habits. There have been several studies of
dietary habits of this ponulation.™s. 197, 343, 379-351 An ex-
tensive nutrition survey® 335 in Manila in 1959 showed
an average daily intake ol 1727 calories per capita, 66
per cent of which came from carbohydrates, 11 per
cent from protein, and 23 per cent from fat, Animal
sources provicded 46 per cent of the protein. Of total
fat, 15 per cent came from animals, 84 per cenc from
coconut oil, and the rest from other vegeiable oils.
The calorie contribution of fats was approximately 15
per cent higher in Manila than in rural areas. Con-
versely, the calories derived from carbohydrate were
16 per cent lower. Egg consumption averaged approxi-
mately six eggs per month per person in Manila, twice
as much as in rural arcas.

Sevme Lifids, Serum cholesterol Jevels for men in
the armed Torees, aged 19 to B8 years, averaged 170 mg,
per 100 mlé Unpublished data®™ for Manila show
wmean values between 175 and 323 myg. per 100 ml for
groups over 16 years of age. la the groups over -10
years of age, the mean serum cholesterol level was
212 = 53 mg. per 100 ml for males and 223 = 51
for femalcs.

Prerro Rico

Diztary Habits. Recent industrialization has brought
profound changes in dictary patterns.®¢ Consumption
ol cggs wrebled, and consumption of milk and milk
products increased four-fold from 1939 to 1960. The
total food intake per capila also increased steadily. A
recent survey?s confirmed these trends and showed thac
acdult males (15 to 64 yems ol age) consumed approxi-
mately 200 calories per day. A total of 13 per cent
of the calories was derived from proteins and 30 per
cemt from [at. Urban men consumed more [at and
more vegetable fat than rural men who obtained 90
per cent of their fat from animal sources. The ratio
of polyunsaturated to saturated fat was greater for
the urban group, but was still well below 1.0.42

Urban and rural groups consumed roughly the same
amount of protein although the rural men consumed
more fish protein? Rural residents obtained 90 per
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cent and urban residents obtained 65 to 75 per cent of
their carbohydrates from starch. Percentage of calories
from refined sugar was Jow (8 to 11 per cent) for the
urban population, but was still twice the proportion of
calories from refined sugar for rural groups.

Serum Lipids. Serum cholesterol level data were not
available for the city of San Juan, where most of the
autopsiedd persons orviginated. The mean levels for two
of three small rural communities studied,®t however,
ranged from 140 mg. per 100 ml. at ages 15 to 1Y years
to Id mg per 100 wl at ages 30 to 39 years. The
thitd community showed mean values ranging from
18} to 221 mg. per 100 ml., which are still low by North
American and European standards, but which are some-
what high for lower income persons in Latin America.

SouTii .AFRICA

Dictary Habits. The gencral dietary pattern ol the
urban South African Bantu has changed little through
the vears.# The daily caloric intake per capita was
approximately 2750 in 1953; 11 per cent of these calorices
came from protein and 21 per cent from fat. Nearly
three-quarters of the [at consumed was from animal
sources.

A random sample of 100 Bantu families studied in
19514% showed a relatively high daily calorie intake
per capita (2950 calories) and a very low fat intake.
The proportion of calories from fat was only 14 per
cent, and polyunsaturated fatty acids [urnished 7 per
cent of the calories. In 1960, Bantu families with
children of school age in Pretoria had a similarly low
fav intake; egss were available to only a few of the
families.®3" The protein and fat intakes for the Bantu
were much lower than for white university students.*57

Serum Lipids. No data on serum lipids were available
for the Durban area. Mean cholesterol values [or
clinically healthy men in Capetown, 10 to 58 years old,
showed a progressive increase from relatively low values
for the Bantu 1o relatively high values for Europeans,
with the “colored” or mulatto group in an inter-
mediate position. Serum  cholesterol levels paralleled
diflerences in total dictary fat and in [at ol animal
origin Stwdies in Bantu  populations in  Johannes-
burg' eave similar results. Serum lipoproteins were
50 to 63 per cent lower than those in New York and
showed little chunge  with age;#*™ serum  riglyceride
Ievels of urban Buntu in Johannesburg were also low. ¥

Durban Indian, The above information pertains to
the Bantu. No reliable survey of the diet of the Indian
population of Durban could be found.

UNITED STATES

Dictary Habits. 'The population ol the United States
has expaienced profound alterations in  patterns of
et and in dictary practices during the present cen-
tury,}3 155, 296, 133, 475 "These can be summarized as follows:

L. .\ Wlight decrease has occurred in the amount of
aacdy total calodles consumed per capita; associated with
this is an inacased proportion ol fat culories, consisting
ol apjsoninutely 30 to 50 per cent ol the otal calories.

2. ‘Thete has been a comsiderable decrease in complex
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carbohydrate consumption, principally due to a de-
creased use of cereals, cereal flour, and potatoes. Con-
sumption of simple sugars and syrups has increased
greatly.

3. A slight increase in total fat consumption has been
noted, and is in awsociation with greater utilization of
polyunsaturated fatty acids.

The general situation of the data above applies Lo
New Orleans, Louisiana, although regional diflerences
cxist in levels of food intake and food prefer-
ences. 1+ 255, 41n, 311, 403

Serum Lipids. Serum  cholesterol levels and g-lipo-
protein values in the United States population are
higher than i most other populations included in the
Project. Many groups in the United States have been
studied for levels of serum cholesterol, triglycerides, and
lipoprdteins, and the serum triglyceride values as well
a» serum cholesterol values tend to be high.

VENEZUELA

Dictary IHabits. The diet of this population has been
extemsively studied.31-34, 180 Surveys of working class
residents of Caracas!™. 199, 431433 from 10535 to 1961
suggested that the daily intake of culories per capita
has decrcased [rom approximately 2500 to 2000. A survey
in 1963 confirmed these results and estimated consump-
tion of 1810 calovies per capita per day. The propor-
tional contribution of protein and fat to total calories
also has decrecased and represents 10 and 15 per cent,
respectively. Daily fat intake in Caracas from 1960 Lo
1961 averaged 58 gm. per capita®™* Nilk and milk
products supplied 25 per cent; sesame oil, 18 per cent;
other oils and [ats, 12 per cent; corn and other cereals,
19 per cent; mean, 8 per cent; and vegetables, 8 per
cent. The ratio of polyunsaturated fat to sawurated fat
was 0.68. Of the protein intake, 60 per cent came from
vegetable sources. Beel, milk, and milk products sup-
plied 29 per cent of animal protein; fish, 8§ per cent;
and cggs, approximately 3 per cent. Cercal grains con-
tributed 41 per cent ol dietary carbolivdrate; sugar
supplicd 16 per cent; and starchy roots (principally
yucea), other vegetables and fruits, roughly 33 per cent.

Sevum Lipids. Only one published reporttt of scrum
lipoproteins in Venczucla could be located, and it
concerned a population that was not pertinent o the
present study.

RANKING POPULNTIONS BY DIET COM-
PONLENTS, SERUM CIIOLESTEROL,
AND ATHEROSCLEROSIS

RANKING PoOrrLATIONS BY DIET aAND SERUM CHOLEMTEROL
LeviL

Aflter reviewing the surveys which have Dbeen cited.
one of the authors (N. 8. 8.) ranked the 19 geographic and
cthnic groups in the Project according 1o prraentage of
calories dertved Irom lat, percentage ol Lat derived hom
aninal far, amount of cggs consumed, and amount of
sucrose consumed. The author ranking these groups touk
into account the quality of the vatious surveys, and
relied 0 some degree on personal experience and
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familimity with research work which is not givenl in the
list of references. 1le did not, however, know the results
of the prior arterial gradings and rankings of the popu-
lations by severity ol atherosclerosis. Knowledge of these
results would have made these rankings susceptible to
unconscious bias.

A similar proceduie was followed for the ranking of
the groups, In order, by mean serum cholesterol con-
centration. Less subjective judgment was invelved in
these rankings because specific and comparable data were
available for most groups. Although the precise posi-
tion ol groups rankiag close together is not certain, it
is believed that the rankings are realistic and that the
sceneral order is reliabie.

RANKING POPULATIONS BY SEVERITY OF ATHEROSCLEROSIS

In the prindpal analysis of Project data, the 19
location-race groups were ranked in order by the mean

percentage  of intimal surface involved with raised
atherosclerotic  lesions (the sum of percentage of

intinial surface involved with fibrous plaques, compli-
cated lesions, and calcified lesions).#¥¢ This rank order
was termed reference rank, and for convenience the
19 groups were placed in this order in most presen-
tations oi the data.

CORRELATION OF RANKINGS BY DIFFERENT MEASURES

The results of the various rankings are presented in
Table 1. We next determired the Spearman rank correla-
tion coeflicient of cach listed variable, with the reference
rank based on advanced atherosclerotic lesions. The re-
sults are presented in Table 2.

The correlation of reference rank with serum cho-
lesterol levels was relatively high and statistically sig-
nificant. The cormrelation of percentage of calories from
fat with reference rank and serum cholesterol levels
was nearly as great. The correlations of reference rank
with proportion of dietary fat supplied as animal fat
and alvo with the amount of sugar consumed were
small and not statistically significant,

INTERPRETATION OF RESsU1.TS

The results in Table 2 support the vast experimental
and epidemiologic evidence which relates atherosclero-
sis to serum cholesterol levels and to the proportion
ol calories derived trom total fat. The present findings
cast no doubt on experimental studies which show that
sorum cholesterol levels are altered by change in sources
of fat and carbohydrate in the dict. The findings do,
however, suggest that in most populations sources of fat
and of carbohydrate are not the primarv factors in
determining severity of atherosclerotic lesions.

Oi1:ER CORRELATIONS

No valid method could be found to evaluate the
contribution of physical activity to these correlations.
Lvicence ¢ited ar the beginning ol this paper sug-
sesty Liat decreansed physical activity in most grous of
tue pupalations in countries comsuming relatively high
wlouinits of fat could have contributed to corrcliations
of rererence rank wildhi both serum  cholesterol levels

DIET AND ATHEROSCLEROSIS

627

Tanre 1. RanrING oF 12 LocaTions ay RASED \THLROSCLLIROTIC
Ltsions (RL), ToralL Strum CHOLLSTEROL, AND SELLCTLD
DieT COMPONENTS®

Rank by

Location-race group Rﬁi‘i‘;‘;{‘%‘:‘rﬁ" Serum e % . | Amount

choles- | calories a:'i.tmi:l of sugar

terol” | from fat total fat censumed
Bogota 13 9 11 15 ¢ 7
Caracas 5 9 13 | 2
Cali 8 8 14 v 14 o1l
Durban Banta 1o 7 10 3 ! 14
Guatemala 14 12 12 6 | 12
Jamaica 6 7 9 1 10
Lima 10 10 6 11 3
Manila 4 6 8 7 13
New Orleans white | 1 2 b 8
New Orleans Negro 3 3 3 10 5
Oslo 2 2 1 35 4
Pucerio Rico 7 4 4 1 9
San José 11 11 15 2 1
Sdo Paulo white 9 3 12 6
Santiago 12 ! 5 13 4 15

¢ Data from Tables 1 and 2 were derived from the International
Atherosclerosis Project, 1960 to 19G5.
b No data were available for Sio Paulo, Jamaica, and Caracas.

TABLE 2. CorreLATION COEFFICIENTS AMONG RANKINGS IN 12
LocaTtions Accorping T0 Five CRITERIA

[/ pd
o Serum Ga. total | -Amount of
Rankings cholesicrol £OOVEY | fat from | coaiTl
Athcrosclerosis reference 0.753* | 0.668s 0.070 0.313
rank
Serum cholesterol 0.741s 0.074 § —0.07
Per cent calories from {at —0.006 0.265
Per cent total far from —-0.248
animal fat l

e Statistically significant, p < 0.01.

and [at calories. Countries were also ranked for animal
protein consumption, and correlations with other
variables were calculated. Inasmuch as these corre-
sponded closely to the ranking by percentage of fat
calories, and, consequently, gave no pew information,
they are not listed in Table 2. On the basis of experi-
mental and epidemiologic evidence similar to that cited
carlier in this report, the correlation between reference
rank and animal protein intake was interpreted as
comparable to the correlation with various indicators of
economic and social development, such as telephones
and automobiles, rather than of primary etiologic sig-
nificance. Data on egg consumption were too frag-
mentary to permit relianble ranking, but the rank order
tended to follow both fat and prowin calorices.

SUMMARY

Information on dietary habits and serum cholesterol
levels was sought for the population groups included

!In7
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in the International .\iheroscleiosis Project. As many
populitions s the data permitied were ranked in order
of percentage of calories from lat, percentage ol total
fat of animal origin, consumption ol sucrose, and serum
cholesterol  levels. The rank order corrclation  co-
cilicient of this ranking with that for the reference
rank based on advanced atherosclerotic lesions gave a
highly significant 7, of 0.755 with percentage ol calo-
ries from [at and 7, of 0.688 with serum cholesterol.
The rank correliation of fat calories with serum cho-
lesterol was 0.711. The rank correlations of athero-

Coprnalet © yTRRN Ly tue Internativnal Aewdemy of Pathology
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sclerosis reference rank with the other dietary variables
were small and without significance. A strong positive
corrclation ol animal protein constumption with refer-
ence rank was observed because this dietary variable
closcly paralleled the fat calorics; it was not considered
ctiologically important because of the strong supporting
evidence for a primary role of fat, rather than protein,
in determining levels of scrum cholesterol, severity of
atherosclerosis, and incidence of CHD. LEgg consump-
tion generally paralleled protein and fat intake, but
the data were too fragmentary for reliable ranking.
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