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He described the largest section as hazards"which denoted all
noxious elements in the environment, ~hether microorgan-
isms, trauma, temperature, radiation, poisons, or any kind oí
dangers.2 The two other causes were deficiencies that were
mostly nutritional and the manifestations oí maladaptation,
which included all the diseases, both benign and malignant,
that are largely limited to modero western culture. The last
section includes the cancers that are cornmon only in economi-
cal1y developed populations.

CANCER AND ENVIRONMENT

I n a therapeutically oriented medical climate, a highly unac-
ceptable fact that is rarely considered yet indisputable is

that with rare exceptions of some highly contagious infec-
tions, there is no evidence that the incidence of any disease
was ever reduced by treatment. Infective disease was con-
quered by reduction in exposure to infective agents by im-
proved hygiene and protection against infective agents by
irnmunization and improved nutrition. Improved therapy did
much to reduce mortality but not to reduce incidence.' The
inability of therapy to reduce incidence of disease applies
totally in the realm of noninfective disease, and particularly
with regard to cancer.

However, the vast majority of effort and facilities devoted
to cancer research is directed to advances in treatment, with
the second priority given to screeningprograms attempting
earlier diagnosis. Is there any evidence that the incidence of
any forro of cancer has ever been reduced by improved treat-
ment or by early detection? Early diagnosis can certainly
reduce mortality rates in cancer sufferers. Medical services
have a profoundly beneficial effect on sick people, but have
little, if any, on the number ofpeople becoming ill.

Studies of cancer distribution patterns geographically, so-
cioeconomically, chronologically, or following emigrationhave forced the conclusion that ma'o' '

ít
compels the conVIctlon that the only logical approach to 'the
reduction of any forro of cancer must be a search for responsi-
ble environmental factors followed by efforts to reduce or
eliminate them, A striking example of environmental influ-
ences is supplied by the figures published by the AmericanCancer Society .

McKEOWN'S CLASSIFICATION
OF DISEASE CAUSATION

~ ~ -'

If an engine repeatedly stops as a consequence of being
exposed to the elements, it is oflimited value to rely on the aid .
of mechanics to detect and remedy the fault. Examination of .:; .
all engines would reveal that those out in the rain were ~

stopping; but those under cover were running well. The .
correct approach would then be to provide protection from the
offending environment. However, considering the failing en-
gine as the ailingpatient, this is seldom the priority ofmodern
medicine.

It has always been customary to classify diseases according
to the structures, organs, or tissues involved, with the possi-
bility of cure as the aim. McKeown2 has suggested a much
simplified classification from an entirely different orientation,
with prevention as the ultimate goal. He classified diseases
according to causes, and divided them first into prenatal and
postnatal diseases, the former being largely due to genetic
defects and the latter, which includes almost all disease, he
recognized to be due to three majar and fundamental causes.

THREE RECENT OBSERVATIONS
OF MAJOR SIGNIFICANCE

Three observations of major importance to health have
been made during the last few decades, yet the majority of

Accepted for publication December 8, 1990.
Presented as the Lucy Wortham James Lecture at the 43rd AnnuaJ Cancer

Symposium of the Society of SurgicaJ Oncology, Washington, DC, May 21,

1990.
Reprint requests to Hartwall Cottsge, Wells RA, Bisley, Gloucester, En-

glandGL67AG.

Common Western Cancers-Burkitt 345Arch Surg-VoI126, March 1991

~



~

---,;

60
Minimal

20

, ~. .

60

Minimal

15

20

20

15

45
(most saturated)

>20

Modern Wesl

20

20
15

Rber intake, g/d

Energy densily

*Rgures are approximate.

Ir
:~~

from that to which we are genetically adapted. These tumors
are as follows: lung cancer, attributed to smoldng; colorectal
cancer which is almost certainly diet related, since excess fat
is considered causative and dietary fiber believed to be pro-
tective; and breast cancer, in which fat is considered promo-
tivell.13 and fiber probably protective. An extensive search
through the forest of figures for the incidence of various
cancers in different populationsl4 emphasizes \\'ith monoto-
nous regularity a consistent inverse relationship between the
incidence of both colon and rectal cancers and the life-styles
associated with modern Western culture. There is algo a
constant though less dramatic relationship between economic
development and breast cancer. Although striking, it is less
dramatic since many factors in addition to diet are involved,
such as age at menarche, age at firstpregnancy, parity, and
period of lactation. ./ .

It is more difficult to trace the geography of prostatic
cancer because figures are less a,'ailable, but it appears to be
rare in third-world populations. Because it is a hormone-
dependent cancer, diet and fat, in particular, have been impli-
cated in its causation. It has been shown that quite indepen-
dent of the fat or fiber content of the diet, excessive energy
intake increases the prevalence of both large-bowel and
breast tumors in animals.15.16

The relationships not only between those characteristically
Western neoplasms, but algo between them and the whole list
of other Western diseases, requires explanation. The concept
that they are all manifestations of maladaptation to a new
environment is consistent with the evidence available, and 1
am aware of no other postulated explanations that fit the
facts. Consistent with these observations is the evidence now
available that Seventh Day Adventists, who are nonsmoking
vegetarians with lower consumption of animal fat and almost
double the dietary fiber intake of average Americans, have
significantly lower rates ofmany Western diseases and also of
lung, bowel, breast, and prostate cancer.17 ~; J

DIETARV CHANGES ~: "

The majar dietary changes that have been incriminated in
the origin ofWestern diseases are those that conti"ast current
Western diets with those of our paleolithic hunter-gatherer
ancestors. Similar changes, though much less marked; distin-
guish hunter-gatherer from peasant agriculturalist di~s. The
most dramatic contrasts between paleolithic and modern
Western diets are as follows (Table): (1) a reduction in the
amount of energy we derive from starch foods by one half to
two thirds; (2) a reduction of dietary fiber intake by about
75%; (3) the proportion of energy derived from fat has been
more iban doubled; (4) salt intake has been increased fivefold;
(5) sugar, which in the past was consumed in a pure form
(honey), now accounts for one fifth of our total energy intake;
and (6) the diet of our distant ancestors was energy dilute
whereas ours is energy dense.

-,s c

díse-asestrom a causative, as against an anatomic or histolog-
ic, classification. The listcontains such majar health hazards
as coronary heart disease, diabetes, gallstones, appendicitis,
diverticular disease, hiatus hernia, varicose veins, hemor-
rhoids, and obesity, which are some ofthe disorders that have
been related to specific changes in diet that resulted fram the
industrial revolution.9.lo There are other diseases of obscure
etiologic factors that have been observed to be uncommon in
cornmunities still living in a relatively traditional manner,
such as multiple sclerosis, ulcerative colitis, Crahn's disease,
deep vein thrombosis, and autoimmune disease, to mention a
few. It is of particular interest that the forros of cancer that
are consistently more common in industrialized populations
appear always to be associated with life-styles lar removed
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We all possess Stone Age bodies. Ourgenes have not
significantly changed in thousands ofyears, but the enViron-
ment in which we live has altered rapidly and radically.
Puttingmodernjunk food into our Stone Age bodies is compa-
rable with puttirig high-grade ~oline into engines designed
to ron on diesel fuel.18

CONCORDANCEANDDISCORDANCE

If the cogs of two wheels are of equal size and are equally
spaced, the cog wheels ",-ill synchronize with one another and
~volve smoothly in unison. This is concordance.lf, however,
the cogs of one wheel are al~red in shape, gire, or position,
the cogs ofthe two wheels will no longer intermesh and there
will be discordance,. disruption, and even destruction. The
cogs on our genetic wheel have remained unchanged, whereas
those on our environmentaI wheel have changed drastically.
The only way to achieve a return to some semblance of concor-
dance is to modify our en..ironmental cogs, our life-style.

SHARED CAUSE IMPLlES COMMON PREVENTION

It is not yet generally appreciated that almost precisely the
same precautionary measures, particularly in eating habits,
are being recommended by specialists in different branches of
medicine for patients under their careo Not only do cardiolo-
gists, diabetitians, ~troenterologists, and nutritionists rec-
ommend their patients to reduce their fat and increase their
fiber intake and to reduce energy intake in general, but
oncologists are algO incriminating excessive fat and excessive
energy intake as probable causative factors in both colorectal
and breast cancer and consider adequate fiber intake to be
protective against large-bowe) cancer and, probably algO
against breast cancer. If doctors in different specialties could
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vention of specific disease~ in: their particular specialty might
algO be effective againstother diseases, it could significantly
increase patient compliance.

THEBOXOFRESEARCH

Medical research can be likened to a box with a number of
pipes attached to one side, one or more of which carry Borne
substance thatis converted to another substance within the
box and emanates from the pipe attached to the other side of
the box. To prevent the flow from the exit pipe, it is necessary
to determine which ofthe¡ pipes attached to the entering side
is carrying whatever is responsible for the exit flow and then
close the pipe or pipes concerned. This is all that is required to
deal satisfactorily with the problem. The entering pipe or
pipes correspond to the c,ause or causes of disease. Discover-
ing and removing the causes prevents the disease. I t is unnec-
essary to understand the mechanisms whereby the content of
the entering pipes is converted within the box to the content
of the exit pipe-the disease-causing factor. Medical history
abounds with examples to underline this principIe, yet the
vast majority ofresearch, particularly in the field of cancer, is
devoted to what goes on within the box, endeavoring to
understand the mechanisms of causation.

THECLlFFORTHEAMBULANCE

If people are falling over the edge of a cliff and sustaining
injuries, the problem could be dealt with by stationing ambu-
lances at the bottom or erecting a fence at the topo U nfortu-
nately, we put far too much effort into the provision of ambu-
lances and far too little into the simple approach of erecting
fences.!nces
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