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The hidden science of eugenics

Diane B. Paul and Hamish G. Spencer

The early eugenicists were not stupid, but they did not share our social values. The rise and fall of the eugenics
movement is a history that modern medical geneticists would do well to heed.

ManNy textbooks suggest that eugenicists
were guilty of an astoundingly simple
mistake. According to conventional
accounts, enthusiasts about eugenics
thought they could eliminate mental defi-
ciency by segregating or sterilizing affect-
ed individuals. But a basic understanding
of the Hardy—Weinberg principle suffices
to destroy that illusion.

Eugenicists in the 1910s and 1920s
attributed most mental defect to a reces-
sive Mendelian factor (or in today’s par-
lance, allele). But it is clear from the
equation p> + 2 pg + ¢° = 1 that if a trait
is rare, most deleterious genes will be hid-
den in apparently normal carriers. Selec-
tion against those actually affected will
thus be ineffective. Tables and formulas in
many general biology and genetics text-
books (for example, refs 1-4) serve to
make the point that hundreds of genera-
tions are required before a rare deleteri-
ous trait would disappear.

It is true that many eugenicists were
muddled about genetics. But what about
the host of respected geneticists, such as
R. A. Fisher in the United Kingdom,
Erwin Bauer in Germany, Herman
Nilsson-Ehle in Sweden and Edward
Murray East in the United States, who
championed eugenics long after the impli-
cations of the Hardy—-Weinberg principle
were understood? The insight that selec-
tion is slow when genes are rare origi-
nated in 1917 and was popularized in the
1920s by J. B. S. Haldane in the United
Kingdom and H. S. Jennings in the United
States. Yet in the 1920s and 1930s, nearly
all geneticists, including those tradition-
ally characterized as opponents of eugen-
ics, took it for granted that ‘mental
defectives” should be prevented from
breeding. Moreover, the geneticists who
first discussed the social implications of
the Hardy-Weinberg principle did so in
an effort to expand the scope of eugenics,
not demonstrate its futility.

Invisible danger
In his 1917 essay “Hidden Feebleminded-
ness™, the Harvard geneticist East lauded
efforts to cut off the stream of “defective
germplasm” through segregation or steril-
ization of the affected. But East thought
that the primary danger lay elsewhere, in
the vast mass of invisible heterozygotes.
East had been strongly influenced by
the psychologist Henry H. Goddard,
author of The Kallikak Family: A Study in
the Heredity of Feeble-Mindedness, a chron-
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icle based on data collected by a field-
worker who traced family members and
assessed their mental and moral state.
Many family members were of course
dead or could not be located. Their men-
tality and character were assessed on the
basis of hearsay. Judgements of both the
living and dead were swift and subjective.

Two years later, in 1914, Goddard pub-
lished Feeble-Mindedness: Its Causes and
Consequences, in which he discussed the
meaning of the Kallikak data for theories
of inheritance. He argued that “normal-
mindedness” is a dominant trait inherited
in a Mendelian fashion; an individual
lacking the factor for normal mentality
would be feebleminded — “incapable of
performing his duties as a member of
society in the position of life to which
he is born™.

The recessive theory of mental defect
was widely accepted by Mendelians. The
Cambridge geneticist R. C. Punnett spoke
for many when he wrote that no one “who
has studied the numerous pedigrees col-
lected by Goddard and others [could] fail
to draw the conclusion that this mental
state [that is, feeblemindedness] behaves
as a simple recessive to the normal”’.
Charles Davenport did note the illogi-
cality of expecting a socially defined trait
to be inherited as a simple Mendelian
recessive; he thought there were many dif-
ferent (and separately inherited) mental
deficiencies®. A few geneticists also con-
tested Goddard’s claim that feeblemind-
edness was caused by a single Mendelian
factor’. But these were minor quarrels.
With the exception of Thomas Hunt Mor-
gan, who argued that much of the behav-
tour associated with feeblemindedness
arose from “demoralizing social condi-
tions”", no Mendelian geneticist before
the 1930s rejected Goddard’s claim that
social deviance was largely due to bad —
recessive — heredity™.

In 1912 Davenport offered the follow-
ing advice:

Prevent the feebleminded, drunkards, pau-
pers, sex offenders, and criminalistic from
marrying their like or cousins or any person
belonging to a neuropathic strain. Practically
it might be well to segregate such persons
during the reproductive period for one gen-
eration. Then the crop of defectives will be
reduced to practically nothing®.

At the time, such predictions were
common. Even without the benefit of
Hardy-Weinberg, East realized that they
were wrong. The “real menace” of the
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feebleminded, he argued, lay in the huge
heterozygotic reserve, constituting about
seven per cent of the US population, or
one in every fourteen individuals. East
sounded an alarm: “Our modern Red
Cross Knights have glimpsed but the face
of the dragon.”™

A question of time
His point was echoed by Punnett. For his
influential Mimicry in Butterflies (1915),
Punnett needed to know how fast a
Mendelian factor would spread through a
population'?. His Cambridge mathematics
colleague, H. T. J. Norton, prepared a
table displaying the number of genera-
tions required to change the frequency of
completely dominant or recessive factors
at different selection intensities. Punnett
called attention to the table’s implications
for eugenics. Policies aimed at the affect-
ed, he argued, would take a distressingly
long time to work. The Hardy-Weinberg
formula indicated that more than ten per
cent of the population carried the gene for
feeblemindedness. With G. H. Hardy’s
help, he also estimated the rate at which a
population could be freed from mental
defects by segregating or sterilizing the
affected. Even under the unrealistic
assumption that all the feebleminded
could be prevented from breeding, it
would take more than 8,000 years before
their numbers were reduced to 1 in
100,000, given Goddard’s estimate that
about 3 in 1,000 Americans were geneti-
cally feebleminded. Punnett concluded
that eugenic segregation did not, contrary
to his initial belief, seem hopeful,
Punnett, who served with Fisher on the
Council of the Cambridge University
Eugenics Society, did not intend to pro-
vide an argument against eugenics. In fact,
he explicitly endorsed both East’s scien-
tific point and his policy proposals. Like
East, he aimed to convince his readers of
the need to identify the carriers of defec-
tive genes. “Clearly if that most desirable
goal of a world rid of the feebleminded is
to be reached in a reasonable time,” he
asserted, “some method other than that
of the elimination of the feebleminded
themselves must eventually be found.”"
According to Fisher, Punnett’s goal was
subverted by opponents of eugenics, who
seized on his table to argue that segrega-
tion and sterilization worked too slowly to
justify the effort. In a 1924 article, “The
Elimination of Mental Defect”, Fisher
argued that Punnett’s calculations
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obscured the fact that selection would
initially be rapid. And for all practical
purposes, he noted, that is what matters.
Even under Punnett’s unrealistic assump-
tions of a single gene for mental defect
and of random mating, he argued, sub-
stantial progress could be achieved in the
first few generations if affected individuals
were prevented from breeding. In the first
generation alone, the reduction would be
more than 11 per cent'*,

Notwithstanding some technical differ-
ences, Jennings, Punnett and Fish-
er agreed that mental defectives
should be prevented from breed-
ing. Jennings, who is sometimes
portrayed as an opponent of
eugenics, asserted that a gene that
produces feeblemindedness “is
the embodiment, the material
realization of a demon of evil; a
living self-perpetuating creature,
invisible, impalpable, that blasts
the human being in bud or leaf.
Such a thing must be stopped
wherever it is recognized.”"* Fish-
er diverged from Punnett and Jen-
nings (who asserted as late as 1930
that feeblemindedness was “the
clearest case” of a recessive single
gene defect'®) only in claiming
that the affected tended to mate
with each other and that the trait
was multifactorial. All agreed that
the incidence of mental defect
could be reduced by at least 10 per
cent in the first generation and by
19 and 26 per cent by the second
and third generations respectively.
Even Haldane, who regarded
compulsory sterilization “as a
piece of crude Americanism”,
thought it “would probably cut
down the supply of mental defectives in
the next generation by something of the
order of 10 percent™"".

Why were the estimates so high? It is
often said that eugenics was based on a
mistake about the efficacy of selection
against rare genes. But few geneticists
made this error, at least after 1917.
Feeblemindedness was not considered to
be rare. Indeed, the raison d’étre of the
eugenics movement was the perceived
threat of swamping by a large and rapidly
growing class of mental defectives.

According to eugenicists, the number
of physical and mental defectives would
once have been kept in check by natural
selection. But in civilized societies, it
seemed that the process had practically
ceased. Medicine and public charity now
kept the ‘unfit’ alive. Worse, these failures
were now reproducing faster than their
betters. In the first three decades of this
century, a raft of studies seemed to
demonstrate the high fertility of the
feebleminded. For example, the British
Royal Commission on the Care and Con-
trol of the Feeble-Minded reported in
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1908 that defectives averaged seven
children, normal couples only four. In the
United States it was commonly believed
that between 300,000 and 1,000,000 peo-
ple were feebleminded as a result of
genetic defects’; the figures tended to
increase as mental tests came into wider
use. In 1912, Goddard tested New York
City schoolchildren and estimated that
two per cent were probably feebleminded.
The results of tests given to army recruits
during the First World War were even
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Breeding propaganda — London Eugenics Society
poster, c. 1935.

more dramatic: they indicated that 47.3
per cent of the white draft and 89 per cent
of the black draft were feebleminded".
Contemporary textbook examples of
the futility of eugenics often mention
Tay-Sachs disease, phenylketonuria and
albinism. Selection against such con-
ditions is certainly futile. But they are
usually rare and their effects either lethal
or minor. Victims of Tay-Sachs and (with
a few exceptions) untreated phenyl-
ketonuria do not leave offspring. Albinos
and treated phenylketonuriacs reproduce,
but these conditions are not disabling.
And with regard to the potential increase
in genes for treatable genetic diseases,
the Hardy-Weinberg argument is rele-
vant'. Most single-gene disorders are
extremely rare and would spread slowly in
the population. Moreover, some disease
genes may be maintained at high frequen-
cy because of heterozygote advantage;
although this is difficult to demonstrate,
some geneticists believe it explains not
only the well-confirmed case of sickle-cell
anaemia, but also cystic fibrosis and
Tay-Sachs (in Ashkenazi Jews), among
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other diseases™. Selection here is futile.

But these arguments do not apply to
the early eugenics movements. Given
widely shared assumptions about the inci-
dence and causes of feeblemindedness,
eugenic policies could be expected to
reduce substantially the number of affect-
ed individuals. In the famous case of Buck
v. Bell (1927), decided in the wake of US
Army mental tests, Justice Holmes upheld
the Virginia sterilization law “to prevent
our being swamped with incompetence”.
Commenting on this passage, one author
remarks that “what such reasoning fails to
take into account is that. . . sterilization
will have almost no effect on the frequen-
¢y of the disease”™. The point is illustrated
by a recessive disorder affecting 1 in
40,000 individuals.

In any case, geneticists in the 1920s
would generally have favoured eugenic
policies whatever their exact effect. Most
would have assented to Jennings’s claim
that “to stop the propagation of the
feebleminded, by thoroughly effective
measures, is a procedure for the welfare
of future generations that should be sup-
ported by all enlightened persons. Even
though it may get rid of but a small pro-
portion of the defective genes, every case
saved is a gain, is worthwhile in itself”',

Like Jennings, Lancelot Hogben is often
portrayed as an opponent of eugenics.
Hogben did criticize some advocates of
sterilization for exaggerating both the
extent of the problem and efficacy of their
solution. He also argued that the fact that
we cannot do everything “is not a valid
reason for neglecting to do what little can
be done”*'. His point was echoed by E. G.
Conklin, who, like Jennings and Hogben,
criticized some eugenic proposals. But
Conklin approved of the segregation or
sterilization of the feebleminded. He asked
of the American Eugenics Society’s pro-
posed sterilization policy: “Can any serious
objection be urged to such a law?"*,

Punnett, East, Fisher, Jennings and
even Haldane made roughly the same
estimates of the speed and scope of
eugenic selection. But the facts did not
speak for themselves. They required
interpretation in the light of other
assumptions and goals. Thus Haldane
opposed sterilization, arguing that “with
mental defects as with physical defects, if
you once deem it desirable to sterilize I
think it is a little difficult to know where
you are to stop”"’. This is a powerful argu-
ment. But it is a social, not a scientific
one. Lionel Penrose was the most
vehement geneticist critic of eugenics. An
expert in the genetics of mental deficien-
cy, he stressed the heterogeneity of its
causes and the modest influence of
eugenic measures in reducing its inci-
dence. But his main argument was ethical.
Penrose maintained that the best index of
a society’s health is its willingness to
provide adequate care for those unable
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to care for themselves™.

The Hardy-Weinberg theorem meant
different things to different people. For
example, Curt Stern once remarked: “To
state that reproductive selection against
severe physical and mental abnormalities
will reduce the number of affected from
one generation to the next by only a few
per cent does not alter the fact that these
few per cent may mean tens of thousands
of unfortunate individuals who, if never
born, will be saved untold sorrow”*. It
may not even matter if the reduction in
absolute numbers is minuscule; the rate of
selection is immaterial if one assumes with
Jennings that the “prevention of propaga-
tion of even one congenitally defective
individual puts a period to at least one
line of operation of this devil. To fail to do
at least so much would be a crime.”"

Many advocates of sterilization em-
ployed a loose definition of ‘feeblemind-
edness’, accepted Goddard’s defective
data and logic or assumed that “it would
be possible at one fell stroke [to] cut off
practically all of the cacogenic varieties of
the race””. But it was possible to recog-
nize all these flaws and still remain a
eugenicist. After 1920, it was well under-
stood that most genes for mental defects
would be hidden in apparently normal
carriers. For most geneticists this seemed
to be a good reason to widen eugenic
efforts rather than abandon them.

This implication makes sense in the
light of social values. In 1918, Popenoe
and Johnson wrote that “so few people
would now contend that two feeble-mind-
ed or epileptic persons have any ‘right’ to
marry and perpetuate their kind, that it is
hardly worth while to argue the point™.

Politics changed these assumptions.
During the 1940s and 1950s, many geneti-
cists tried to distinguish the race- and

class-biased eugenics of the past from a
new eugenics that focused on disease. But
attempts to distinguish good from bad
eugenics were ultimately unsuccessful.
Nazi atrocities gave eugenics of any kind a
bad name and produced a backlash
against the view that the state had a legiti-
mate interest in who reproduced.

That reproduction should be a private
matter was strongly reinforced by a trend
towards respect for patients’ medical
rights, the development of a broad juris-
prudence of privacy and the rise of femi-
nism. By the 1960s, reproductive auton-
omy had become a dominant cultural
value. This was a far cry from the assertion
of a 1914 committee of the American
Breeders Association: “Society must look
upon germ-plasm as belonging to society
and not solely to the individual who carries
it"*. A change in values, and not the
progress of science, explains why few
Swedes would now agree with the 1936
commission that criticized as “extremely
individualistic” the notion that individuals
have a right to control their own bodies™.

It is often said that support for eugenics
declined in the 1930s as its scientific errors
were exposed. But the eugenics movement
grew stronger during the Depression. In
the United States, the number of steriliza-
tions increased. Sterilization was legalized
in Germany (1933), British Columbia,
Canada (1933), Norway (1934), Sweden
(1934), Finland (1935), Estonia (1936) and
Iceland (1938). Denmark, which in 1929
had legalized ‘voluntary’ sterilization, per-
mitted its coercive use on mental defec-
tives in 1934. These laws were generally
applauded by geneticists.

How then do we account for the popu-
larity of the claim that eugenics was based
on a technical error? We suggest two
related reasons. In the first quarter of this
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century, nearly all geneticists were enthu-
siastic proponents of a movement that is
now generally held in contempt. In Ger-
many, not one geneticist criticized the
interwar eugenics movements®’. After the
Nazis came to power, genetics was
invoked on behalf of ever more extreme
measures of racial purification. Neverthe-
less, most of Germany’s leading geneti-
cists, including those who before 1933 had
criticized antisemitism, actively helped to
build the racial state. They served on
important commissions, provided opin-
ions on racial ancestry and participated in
the drafting of racial laws. More than half
of all academic biologists joined the Nazi
Party, the highest membership rate of any
professional group®. In other countries,
too, eugenicists promoted policies such as
immigration restriction that reflected
strong class and racial biases. So the
history of the field is the source of some
embarrassment (and defensiveness). It is
far more comforting to think that eugen-
ics’ decline was also due to geneticists.
The myth rights the historical balance.

Backdoor eugenics

The claim also enables textbook writers
and college teachers to avoid controver-
sial issues. If eugenics is assumed to have
rested on a technical error, it no longer
raises thorny ethical questions. Geneti-
cists can therefore condemn eugenics
without questioning any of the aims of
genetic testing. As Arthur Caplan points
out, when the State of California ruled
that screening for maternal serum a-feto-
protein should be offered to all pregnant
women, it did so “in the hope that some of
those who are found to have children with
neural tube defects will choose not to
bring them to term. . . thereby preventing
the state from having to bear the burden
of their care”®. There is similar cost-
benefit reasoning in the 1990 guidelines of
the International Huntington Association
and the World Federation of Neurology,
which deem it acceptable to refuse to test
women who “do not give complete assur-
ance that they will terminate a pregnancy
where there is an increased risk” of Hunt-
ington’s disease®. Those who made this
recommendation certainly did not think
they were promoting eugenics. Assuming
that eugenics is dead is one way to dispose
of deep social, political and ethical ques-
tions. But it may not be the best one. [}
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