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There is considerable evidence that dietary habits
contribute to the causation of the major chronic dis
eases of the industrialized world. The important influ
ence of alcohol on cirrhosis, of sucrose and fluoride on
dental caries and of dietary saturated fats and choles
terol on coronary heart disease is well accepted. More
over, there is evidence that a substantial proportion of
cancers have nutritional causes (1); diets rich in fats
and animal protein may increase the risk of some can
cers whereas dietary vitamin A, selenium and fiber are
believed to have a protective effect. Diet may also
contribute to the pathogenesis of a number of other
prominent diseases such as stroke, diabetes and div-

erticulitis.
Historically, descriptive epidemiological observa

tions have provided important clues for the unraveling
of many of the known diet-disease relationships. Through
careful observation of high risk populations and de
scription of their diets, investigators such as Lind (2)
and Goldberger (3) were led to suspect nutritional causes
of scurvy and pellagra. Reversal of these conditions by
dietary supplementation clearly demonstrated their
etiology and provided important guidance to the later
biochemical investigation of ascorbic acid and niacin.

In more recent years, epidemiology has provided leads
to the nutritional etiology of degenerative chronic dis
eases. For instance, the observation that coronary dis
ease was uncommon in Eskimos, despite their high fat
diet, led Bang and Dyerberg to postulate that o>-3fatty
acids from fish oils in the Eskimo diet were responsible
for the low plasma lipid levels and prolonged bleeding
times observed in this population (4). Although the bi
ological effects of a-linolenic acid (18:3n-3) have been

studied for many years, only recently has this infor
mation been used to define a mechanism of action of
w-3 fatty acids in the prevention of heart disease. Sim
ilarly, recent statistical associations from large com
plex surveys between calcium intake and blood pres
sure and between alcohol consumption and breast cancer
have stimulated research in these areas.

The descriptive epidemiological methods used to link
vitamin-deficient diets to clinical syndromes and to

link other dietary characteristics to degenerative chronic
disease are the same. They depend on several lines of
evidence such as comparisons of diet and life-style in
population groups with high and low disease rates, and
associations between time trends in consumption of
certain foods and trends in cause-specific mortality.
Sometimes dietary hypotheses have gained favor over
genetic ones because of changing disease rates in mi
grant populations that experience a substantial change
in diet.

Of course, this descriptive evidence does not carry
the force of the elegant experiments of Lind (2) and
Goldberger (3). The slow development of the major
chronic diseases, their multifactorial origin and their
irreversible nature have precluded the simple confir
matory experiments that were used in identifying nu
trient deficiency diseases. Randomized trials have been
devised to test nutritional hypotheses in special cir
cumstances, but practical considerations often demand
compromises in design. Thus the Lipid Research Clin
ics Coronary Primary Prevention Trial (5) provided evi
dence that a lowering of serum cholesterol would re
duce coronary risk, but for practical reasons a drug,
cholestyramine, was used as the method of interven
tion instead of diet alone. Currently, the National Can
cer Institute is conducting a number of other trials.
These include feasibility studies for two large studies
of the effect of a low fat diet (^20% of energy) on re
duction of breast cancer in high risk women and the
decrease of recurrence of breast cancer in diagnosed
cases (6). Although these are focused in special groups
of women with very high risk, they will, if successful,
provide considerable focus for the study of diet in hu
man mammary carcinogenesis.

It is often not feasible or not ethical to carry out direct
experiments to test diet-disease hypotheses. In such

instances, common practice is to mount detailed ob
servational studies of individuals to see whether the
correlations between diet and disease noted among pop
ulation groups can be reproduced at the individual level.
Such studies have been notably successful in demon
strating the risks of smoking, hypertension, radiation
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and a host of other factors. But attempts to test diet-

disease hypotheses through comparisons of individual
diets within populations have mostly been negative or
difficult to reproduce.

Conflicting results among these studies may stem
from several sources, but there appear to be two over
riding limitations. First, variation in diet within a ho
mogeneous population is substantially less than the
variation between populations. Thus, in comparing Ja
pan and the United States, there are smokers and non-

smokers, drinkers and nondrinkers and promiscuous
and monogamous persons in both populations. But there
is almost no one in the United States who consumes
a Japanese diet or in Japan who consumes an American
one (7). The modest variation in diet composition within
a population group results in a statistical inability to
differentiate individuals by nutritional factors. Second,
dietary measurements have poor reliability. Those with
the greatest face validity, 24-h recall and diary methods,

usually cover too short a period, while those that ask
for "usual" intake require the subject to make an ed

ucated guess. A useful measure of reliability is the cor
relation coefficient between two measures of the same
risk factor conducted a few months apart. Ideally this
should be r = 1.0. For a highly reproducible measure
such as height, it regularly exceeds 0.9. For well-estab
lished disease risk factors such as cigarettes per day,
serum cholesterol or blood pressure, repeat measures
usually correlate at a level of 0.7 or better. But for most
dietary methods the values range downward from 0.6,
sometimes to appalling levels (8). This type of repro-
ducibility measure is affected both by real changes in
diet as well as by measurement error; both compromise
epidemiological studies, which usually seek to estab
lish an average intake. Of course, reproducibility does
not guarantee validity, but a method that does not yield
reproducible results cannot provide a useful measure
of disease risk.

What does the future hold? As laboratory methods
become more sophisticated it may be possible to use
biochemical measures to support or replace dietary as
sessment for some additional nutrients. This could po
tentially increase the accuracy of assessment and make
epidemiological studies of individuals more feasible.
Unfortunately, practical laboratory methods for esti
mating fiber, total energy and proportion of energy from
the various macronutrients do not appear likely in the
near future. Moreover, many nutrient levels in blood
or serum are physiologically controlled or interact with
other nutrients and drugs so that they do not correlate
well with intake. Progress can still be expected in this
area, but it may be mainly limited to selected vitamins
and minerals.

A second approach is to try to improve the quality
of future epidemiological studies. This probably means
deemphasizing the role of case-control studies in which
subjects with an illness are asked what they used to
eat one or more years ago. This retrospective assess

ment compounds the measurement problems and has
led to conflicting results. In prospective studies, the
diets of individuals are characterized before the onset
of disease. Unfortunately, large numbers of subjects are
required to obtain enough cases of future illness. A
prospective study of 90,000 nurses in whom diet was
ascertained through a well-validated, mailed food-fre

quency questionnaire serves as an example of the kind
of undertaking possible (9).

Perhaps the prospective approach could be improved
by using food diary methods that, as noted above, have
greater face validity than do food-frequency methods.

Some years ago Liu et al. (10) pointed out that stable
estimates of nutrient intake could be obtained with this
approach if records were obtained for an adequate num
ber of different days. It might be possible to mount a
prospective study of diet and chronic disease that takes
advantage of this principle by obtaining food intake
histories for multiple days on a large number of healthy
individuals. An effort to recruit a diverse study popu
lation, perhaps by oversampling vegetarians or other
special groups, might well be worthwhile. It seems clear
that continuing interest in the relationship between
diet and chronic disease in both the lay and professional
communities will ensure a long future for nutritional
epidemiology. The challenge is to make this effort as
productive as possible through careful epidemiological
study design and active collaboration with laboratory
and clinical scientists.
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