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COMMENTARY

Evolution and our environment: will we adapt?

Evolutionary medicine involves several different ap-
proaches, all of which are grounded in Darwin's theory
and are now generating exciting new rescarch. One ap-
proach, applied by Eaton and colleagues since the mid-
1980s, is wo consider the environment of evolutionary
adaptedness for our species and to view it as the shaper of
the latest draft of our genome. We must cxamine envi-
ronments of adaptedness and consider the distribution of
relevant siruadons in which we evolved. This approach
leads us wo the discordance hypothesis, which atempts to
assess the disjunction between thase environments and the
ones we live in now and predicts poinws of vulnerability
due o the rapidity of environmental change. In particular,
several important chronic degenerative discases have been
interpreted as “discases of civilization™ because they appear
to result from this disjunction. In an era when the word
natural is frequendy bandied abour in relarion o medicine
and health, the discordance hypothesis acally gives us a
scientific path to powntial insights.

Nesse’s analysis of obesity is a case in point. Not just

human evolution, but eons of animal evolution before thar
accurred in a context in which it was hard to become far
and easy to starve to death. Most preindustrial human
sodicties described in the anthropological literature had
frequent or occasional foed shorages that were mild o
moderate in duration and severity; severe shortages also
occurred. Populations that learned t accumulate body fat
in times of abundance were protected against these shor-
ages, and doubdess did relatively well.*

Historical and anthropologjcal records show that the
ideal of female beauty in most societics was cither plump
or fat. The classic painters’ models of the late Renais-
sance would today probably hate their bodies, but they
had a body mass index considered ideal by most hu-
mans who have ever lived—except for those who preferred
even fatter women. Intriguingly, the body far on a Tidan
or Rubens model approximates the scored energy
needed to fund a prepnancy and a year of lactation.” Lie-
tle wonder, then, thar evolution caused men w find it
attractive.



The discordance hypothesis also addresses fundamen-
tal disease processes. Atherosclerosis underlies most deaths
from heart disease and swoke, bue this condition was rare
in our hunter-gatherer counterparts, who had serum cho-
lesterol levels in the low-to-mid 100s.” Analysis of their
diets™# shows that they consumed lower levels of wral fac
and saturared far than do Americans today, and indeed,
the levels are even lower than standard recommendations.
Extremely high fiber levels probably protected their colons
from adenomas and may have lowered their scrum cho-
lesterol levels. Average sl intake of less than a gram a day
from all sources may have protected them from hypereen-
sion; hunrer-gatherers show no increase in blood pressure
measurement with age. And withour obesiry, type 2 dia-
betes mdlitus was unoommon.

Low serum cholesterol levels and the absence of obe-
sity could be interpreted as signs of chronic starvarion,
yet hunter-gatherers had higher daly caloric intake than
Americans do and with much higher encrgy ourput. The
normal activity levels associated with this high-through-
put staws produce high levels of aerobic and muscular
fitness and contribure to the low prevalence rates of
chronic degencrative diseases that hunter-gatherers gener-
ally exhibired*

Nesse also tried ro apply the discordance model w
psychiatric disorders, including anxiety disorders and pho-
bias. This approach is original and valuable, but unlike the
situation in diet and exercise, we have few serious studies
of emotional and psychiatric symptoms in hunter-
gatherers. Those we have—for example, Marjorie
Shostk's books on the Kung San of Botswana—suggest
a far more complex picture.®? The anxisties of Nisa, a
woman whose life Shostak probed in depth, centered on
her marriage or other relarionships and on fears abour her
children’s ilinesses and, ultimately, her grief over dheir
deaths. Aging and the loss of physical anractivensss were
also major concerns, familiar to us despite her exotic con-
text. If she was anxious abour predators, she had liede to
say about them. Clearly, more research is needed to study
the relationship between anthropology and psychiatry in
evolurionary perspective.®?

The mention of children’s deach leads to the thought
that we evolved in an exccedingly antigenic environment.
Although this may have worsened with the rise of agricul-
wre and irs anendant crowded setdements, the burden
of microbes and parasites was high for alt hunter-gatherers
that have been studied. This fact exphins why their life
expectancy was shont despite low levels of chronic de-
generative disease. As Nesse points out, ir also explains
some of our common symproms, such as pain and fever.
If these sympwoms alert us w problems or help m fight
infection, they would have been favored, not disfavored,
by evolurion.
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Our long coevolution with parasites, microbes, and
viruses has continued through the era of modern medicine
and into the 21st century. Many of us in medicine un-
derestimated the evelutionary resourcefulness of microor-
ganisms—with tragic resuls. Quinine-resistant malaria,
muldple-drug-resistant tuberculosis, penicillin-resistant
streptococci and staphylococci—all are evolutionary
achievements for parasites and microbes at our expense,
and they depended on our cooperation through unpro-
fessional usc of anti-infectious agents. Human immuno-
deficiency virus, like other emerging viruses, has an origin,
spread, and resisiance to prevention and treatment that
muake no sense except in the light of evolution. One can
onty wonder how many lives might have been saved if
Darwin's Origin of Species had been incorporated inm
medical school curricula when it was published in 1859.
Or even, alas, a century later,

Would knowledge of human evolution have helped
20th-century physicians avoid the extremes of arrogance
that allowed them to recommend swongly againse breast-
feeding and tey to abolish childbirth withour anesthe-
sta? The iatrogenic cardiovascular disease pantemns of
the 1960s and 1970s resulred in part from the specific
dietary recommendarions of physicians and other healdch
authorities that promoted the consumption of large
amounts of whole milk products and beef. A bit of knowl-
edge of our ancestors diet and activity could have made a
big difference.

With the advantage of hindsight, will we pay any more
attention 1o evolution in the medical research and educa-
tion of the funire? Or will the justly admired advances in
genomiics and imaging usher in a new era of rechnologic
arrogance in which we once again forget that we were, and
are, in the first place, evolving animals?
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