LETTERS

Criminality and Adoption

Sarnoff A. Mednick, William F. Ga-
brielli, Jr., and Barry Hutchings con-
clude in their study of an adoption cohort
(25 May 1984, p. 891) that ‘‘the findings
imply’’ genetically transmitted ‘ ‘biologi-
cal predispositions are involved in the
etiology of at least some criminal behav-
ior’”” (p. 893). While a study in which
adoptees were placed randomly into
adoptive households would be informa-
tive about the presence or absence
of genetic transmission, such random
placement never in fact occurs. The
study by Mednick et al., like others, is
made uninterpretable by selective place-
ment effects. These are easily demon-
strated by reference to an earlier report
by Hutchings and Mednick (), based on
1145 of the 6129 adopted sons included in
the more recent study.

The earlier report provides statistics
(1, pp. 218 and 226) from which it can be
calculated that 40.3 percent of criminal
adoptive fathers, but only 29.5 percent of
noncriminal adoptive fathers, received
the children of criminal biological fathers
as adoptees. Their more recent report
does not provide the requisite statistics,
but it seems likely that a similarly signifi-
cant selective placement effect charac-
terizes the enlarged sample. That is a
predictable consequence of ‘‘an attempt
by the adoption agency to match certain
characteristics of the two sets of par-
ents.”” The selective placement could
have been accomplished by a more sub-
tle process than crudely matching pairs
of parents with overt criminal records.
For in fully 63 percent of cases the first
conviction of a biological parent did not
occur until after the child had been
adopted. Thus, the biological children of
parents later to be convicted of crime
could have been selectively placed into
“‘criminogenic’’ adoptive homes. This of
course would not have been a malign
policy of adoption agencies, but an at-
tempt to ‘‘fit’’ the particular child into an
‘‘appropriate’’ home.

The only reference to selective place-
ment made by Mednick et al. involves a
correlation in socioeconomic status
(SES) between biological and adoptive
parents. They stress, however, that ‘‘the
relation between biological parent and
adoptee criminal convictions exists at
each level of adoptive parent SES.

. . independent of SES, biological par-
ent criminality is significantly related to
adoptee criminality.”’ That fact, howev-
er, may merely reflect the crudeness of a
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seven-point SES scale relative to the
subtlety of adoption agency decisions
that control placement. That is, even at
fixed levels of adoptive parent SES, so-
cial workers may place the children of
present and future criminals into more
criminogenic adoptive homes.

There is in fact clear evidence that
adoptive parent criminality can be signif-
icantly related to adoptee criminality,
independent of measured SES. The earli-
er report by Hutchings and Mednick (7,
p. 218) included a comparison of 143
criminal adoptees to 143 noncriminal
control adoptees. The control adoptees
had been deliberately matched to the
criminals on the basis of adoptive fa-
thers’ SES. Despite this, adoptive fa-
thers of the criminal adoptees were more
than twice as likely to be criminals than
were adoptive fathers of the controls (7,
p. 220). Recall that biological children of
criminals had been selectively placed
with criminal adoptive fathers; clearly, a
correlation between biological parent
and adoptee criminality could have been
the result of such placement.

The results from the earlier reported
partial sample, however, differ from
those more recently reported for the full
sample. For the partial sample, there
was ‘‘an association between the crimi-
nality of the sons and their fathers
.. . on both the biological and adoptive
fathers’ sides’’ (I, p. 218). For the full
sample, ‘‘Adoptive parent criminality
was not found to be associated with a
statistically significant increment in the
son’s criminality, but the effect of biolog-
ical parent criminality was.”” Mednick et
al. do not refer to the earlier report and
do not explain why adoptive parent and
adoptee criminality were associated in
the partial, but not the full, sample. We
can note that, among other differences,
the partial sample was based entirely on
the adoption file for the Copenhagen
area. The full sample added to this an
adoption file for the rest of Denmark.

From data presented in the two re-
ports, it can be calculated that the crimi-
nality rate among adoptive fathers in the
partial sample was more than twice that
among the subsequently added adoptive
fathers. However, criminality rates
among adoptees in the partial and full
samples were similar. Thus, as the sam-
ple expanded, the association between
adoptive parent and adoptee criminality
diminished. That does not mean, howev-
er, that among cases subsequently added
to the partial sample criminal and non-
criminal adoptees had been placed into
equally criminogenic adoptive homes.
Mednick et al. note that ‘‘simply know-

ing that an adoptive parent has been
convicted of a crime does not reveal how
criminogenic the adoptee’s environment
has been.”” Similarly, knowing that an
adoptive parent has not been convicted
does not indicate that the home provided
by that parent is not criminogenic. Al-
though adoptive parents with criminal
records were rare outside of Copenha-
gen, the placement process could still
have assigned children of criminal bio-
logical parents to more criminogenic
adoptive homes (2).

By ignoring selective placement ef-
fects, Mednick et al appear to have been
able to interpret correlations between
biological parent and adoptee as ‘‘genet-
ic,”” even though such correlations are
confounded with, and may be entirely
mediated by, correlations between bio-
logical and adoptive parents, and be-
tween adoptive parents and adoptees.
Regrettably, even before the issue of
Science publishing their report ap-
peared, national newspapers were quot-
ing the incautious ‘‘genetic’’ interpreta-
tion of Mednick et al.
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2. This does not imply that the placement process
outside Copenhagen used different criteria to
assess the fit of an adoptive home to a particular
child. Rather, the correlation between such en-
vironmental criteria and overt criminal record of
adoptive parent could have differed between
regions. (The same logic would apply if some
factor other than region is responsible for the
different criminality rates of adoptive parents in
the partial and full samples.)

It is my reasoned opinion that Med-
nick et al. reach conclusions that cannot
be trusted because of deficiencies in sta-
tistical analysis and overgeneralization
from the data.

First, on page 893 the authors report
an important finding of statistical signifi-
cance based on stepwise multiple regres-
sion. They do not tell us how signifi-
cance was assessed, but we do know that
typical printouts carry ‘‘P values’’ that
are believable in certain well-defined cir-
cumstances, which, however, do not in-
clude stepwise choice of regressors.
Thus the authors’ significance statement
cannot be accepted at face value; if they
performed some valid simulations to as-
sess significance, there is no account of
those in the report.

Second, much of their argument rests
on concordance between sibling or half-
sibling adoptees placed in different
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homes. Three bodies of data are offered
here. Tables 1 and 2 report on different
children; Table 3 has data that overlap
the first two.

Table 1. Male-male half-sibling pairs placed in
different homes.

Number convicted

Number
Neither One Both of pairs
Observed 95 27 4 126
Expected 93.43 30.14 2.43 126
p=w __3§_ = .139 Xz(l) =1.37

2x 126 252

Table 2. Male-male full-sibling pairs placed in
different homes.

Number convicted

Number

Neither One Both of pairs
Observed 25 12 3 40
Expected 24.02 13,95 2.02 40
5_12+2x3 18 2 o1y

P = 7% 40 —80—.225 x> (1) =.79

from high-conviction neighborhoods
were placed into high-conviction neigh-
borhoods. Then perfect independence in
each stratum would be reflected in rows
1 and 2 of Table 4, but the combined
(pooled) data produce the expectations
in the last line with a strong fallacious
indication of ‘‘genetic’’ effect.

Table 4. Pooling data from strata with perfect
independence.

Number convicted ~Num-
ber
. of
Neither One Both pairs
Neighborhood
conviction
rate = .1 180 18 2 200
Neighborhood
conviction
rate = .3 98 84 18 200
Pooled data 278 102 20 400
Expected
values for
pooled data  270.6 116.8 12.6 400
p=1212x20  as - 128

2 X 400

Table 3. Male-male separately placed off-
spring of biological fathers with one or more
convictions.

Number convicted Number

Neither One Both ©f pairs
Observed 32 9 4 45
Expected 29.61 6.89 1.61 45
5_9t2x4 17 Yo
P==5a5 g 18 xXM=43

Standard methods (widely used in genet-
ics, incidentally) produce the estimates
of P, the probability of conviction hy-
pothesizing independence between
pairs, and also the chi-square goodness-
of-fit statistic for assessing that hypothe-
sis. Neither Table 1 nor Table 2 gives
reason to question independence. Table
3 does produce a x* (1) equal to 4.39; this
corresponds to a P value of slightly less
than 0.04 and might be regarded as sig-
nificant if, apparently contrary to fact,
no problems of multiple significance
tests needed to be taken into account.
But even if the statistic were unambig-
uously significant, it would not necessar-
ily indicate a genetic factor. Any other
correlate of the biological father that is
also connected to the probability of off-
spring’s conviction could suffice to pro-
duce such an effect. An example shows
the idea. Suppose that both offspring of
fathers from low-conviction neighbor-
hoods were differentially placed for
adoption into low-conviction neighbor-
hoods, and that both offspring of fathers

984

The authors examine the data separately
by number of convictions of adoptive
parent, but this would be only a partial
control for the factor just described.

It is likely that conviction rates
changed appreciably between 1927,
when the adoptions started, and 1980 or
so, when the convictions stopped enter-
ing the data. If this is true, then historical
changes in conviction rates may mas-
querade as other phenomena. For exam-
ple, a strong time trend of decreasing
conviction rates in the population would
produce high rates for biological fathers,
who were early in the series, and also
(although less markedly) for their early
sons; late biological fathers, and sons,
would both tend to have low rates. With
no other forces operating, then, a corre-
lation, or trend, between ‘‘criminality’’
of biological father and sons would be
seen. It might be supposed that this
could be ruled out, since the same rea-
soning should produce a similar artifac-
tual correlation between adoptive father
and adoptee; but the exclusion of per-
sons with convictions in the previous 5
years (footnote S of the report by Med-
nick et al.) would seriously diminish the
expression of this artifact for adoptive
fathers. The authors regrettably give no
indication of the influences of time
trends, although they suggest the pres-
ence of them in their text at the point
where they offer footnote 3.

LincoLN E. MosEs
Department of Statistics, Stanford
University, Stanford, California 94305

Kamin expresses concern about selec-
tive placement, that is, matching of the
biological and adoptive parents on cer-
tain conviction-related dimensions. This
is an issue that has engaged the attention
of all adoption researchers. Indeed, in
this and in other adoption studies, selec-
tive placement usually zas been noted.
Teasdale (/) reported a correlation of .15
and Ho, Plomin, and DeFries (2) report-
ed a correlation of .13 for occupationally
defined socioeconomic status (SES) be-
tween biological and adoptive parents in
Colorado. These correlations are statisti-
cally significant but small. When we
have accounted for them (for example,
by considering only a limited range of
SES or by hierarchical regression tech-
niques), the relations between biological
parent and adoptee convictions remain
unchanged.

Kamin conjectures that perhaps the
adoption agency selectively placed
adoptees according to indicators that are
described as ‘‘subtle.’’ He then hypothe-
sizes that ‘‘the biological children of
parents who would later be convicted of
crime could have been selectively placed
into criminogenic adoptive homes.’’ This
hypothesis requires that an employee of
the adoption agency make a judgement
regarding the biological parents that (un-
wittingly) would select persons who
would have future court convictions.
Since the male biological parent is re-
sponsible for the lion’s share of the court
convictions, and since the contact of this
parent with the adoption agency is, in
most cases, nonexistent, the adoption
agency employee must be sensitive to
extremely minute and often almost non-
existent signs. Kamin’s hypothesis
would also require the adoption agency
employee to be able to identify charac-
teristics of adoptive parents that are rele-
vant to their adoption concerns and
would be related to future criminogenic
child-rearing practices. The employee
must be able to do this despite the fact
that the adoptive parents most often are
childless.

There are a number of things that
speak against the likelihood of selective
placement. (i) During the period in which
these adoptions took place, interviews
with the biological mother and the adop-
tive parents were each conducted by two
different agency employees. Pairing of
adoptees and adoptive parents were
made from notes by understaffed person-
nel. (ii) Regarding the ability of the agen-
cy personnel to do the matching required
by Kamin, note that a school of social
work was not established until 1937;
before that time the personnel were not
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trained in psychology, sociology, or so-
cial work. (iii) A large portion of these
adoptions took place in the 1930’s during
the Great Depression. There was consid-
erable press on the agency to place chil-
dren, since prospective adoptees were in
oversupply, and willing adoptive homes
were far less available. Our conversa-
tions with individuals who worked for
this agency during these years revealed
that they made some effort at selective
placement on the basis of hair and eye
color and height and would have pre-
ferred to have been able to match for
social characteristics; but they were
more likely simply to be content to find a
decent home for children who were oth-
erwise slated to be raised in institutions.
These factors speak against the possibili-
ty that selective placement played a sig-
nificant role in explaining the relation
between adoptee and biological parent
convictions.

Kamin compares the data of our Sci-
ence report with a pilot study we pub-
lished in 1975 (3) on an urban-born por-
tion of this same adoption population.
He notes differences in rates of criminal
registration between the subpopulation
and the total population. However, he
does not note that the pilot study data
were based on police registration while
the data in the Science report were
drawn from a court conviction register.
Kamin notes correctly that the pilot
study (police data) reported a significant
relation between male adoptees’ and
adoptive parents’ criminal registration;
this relation, while in the same direction,
is not significant in the total population
(in which court convictions were used).
Kamin ascribes the differences in results
to a complex form of selective place-
ment. It seems to us more likely that the
difference in results is a function of the
source of the crime data. We use court
convictions or police records as indi-
cants of antisocial behavior. Both indi-
cants are distorted as records of antiso-
cial behavior. The police record, howev-
er, is closer to the behavior than the
court record. Judgments and acts of de-
fense attorneys, prosecutors, judges,
and often juries interpose between po-
lice involvement and a record of court
conviction. If there are genetically trans-
mitted characteristics influencing antiso-
cial behavior, then we would expect
them to be more closely related to police
than to court records. Indeed, as Kamin
notes, the police data of the pilot study
do show a significant relation between
adoptee and adoptive parent registra-
tion, while the court records data are in
the same direction but do not show a
statistically significant relation. Our in-
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terpretation (degree of proximity to actu-
al antisocial behavior) would be support-
ed if we found a closer relation between
the adoptee and biological parent for
police records than for court records.
This is, in fact, what we observe. (Com-
pare table 8 of the pilot study with the
last paragraph in the first column on page
892 of our Science report.) The relation
between both adoptive and biological
parents’ crime and adoptees’ crime is a
bit better when derived from police,
rather than court, records. It is thus
highly unlikely that the biological parent-
adoptee relation is influenced by selec-
tive placement.

In summary, we appreciate Kamin’s
comment but do not agree that selective
placement explains our findings.

Moses raises four issues. First he asks
about the results of our stepwise multiple
regression analyses by which we as-
sessed the independent contributions of
convictions and SES of biological and
adoptive parents to convictions in the
adoptees. When we stated that we ‘var-
ied the order of entry of biological par-
ents’ convictions and SES and adoptive
parents’ convictions and SES,’’ we were
apparently not clear enough. Stated an-
other way, our analyses were hierarchi-
cal; we defined the stepwise choice of
regressors. Significance was determined
by the F value (and associated P value)
that reflects the improvement in predic-
tion with the inclusion of each additional
regressor. The analyses could be thought
of as testing the significance of a regres-
sor (for example, the biological parents’
convictions) with the residual of the re-
gression of adoptive convictions upon
the covariate regressors (that is, adop-
tive parents’ convictions and SES and
biological parents’ SES). The results of
these analyses indicate the strength of
the independent contribution of the re-
gressor of interest (biological parents’
convictions) to the prediction of adopt-
ees’ convictions (appropriate adjust-
ments for changes in degrees of freedom
having been made).

In a small number of cases, we includ-
ed siblings and half-siblings who were
adopted and reared in separate homes.
In three short paragraphs of our Science
report, we pointed out that ‘‘the num-
bers are small,”’ but the results of some
interest. Moses concludes that ‘‘much of
[our] argument rests on concordance be-
tween sibling or half-sibling adoptees
placed in different homes.”” We believe
the sibling analyses are, at best, of sub-
sidiary interest and note with gratifica-
tion that Moses does not find fault with
our major analyses and results concern-
ing the total population.

In our report, we observed concor-
dance for convictions in 4 of 31 half-
sibling pairs, 3 of 15 full-sibling pairs,
and 4 of 13 half- and full-sibling pairs
with convicted biological fathers. Moses
presents ‘‘estimates of P’’ and also
“‘the chi-squared goodness-of-fit statis-
tic.”” For the critical concordance cells
the expected frequencies are low: 2.43,
2.02, and 1.61. We believed they were
too small for analytic statistics: simply
by increasing the number of concordant
pairs by two cases in Moses’ tables 1 and
2, the chi-squared values become statis-
tically significant. Moses reports one test
as significantly favoring our hypothesis,
and two as not significant but in the
right direction. We would hesitate to
impute excessive reliability to chi-
squared tests involving such small ex-
pected values.

More interesting is Moses’ demonstra-
tion, in his table 4, that concordance
effects can be artifactually produced if
pairs of siblings from low-conviction
neighborhoods are adopted together into
correspondingly low-conviction neigh-
borhoods, while pairs of siblings from
high-conviction  neighborhoods are
adopted together into high-conviction
neighborhoods. (We should point out
that there is an error in his table 4; the
line ‘‘Neighborhood conviction rate’
does not equal .1 but, according to the
figures he gives, should actually be .055.)
Teasdale and Owen, who identified the
siblings in this adoption cohort, have
examined this problem and state (4):
“From the addresses of the adoptive
parents at the time of adoption it appears
that the median distance separating the
homes of the reared-apart sibling pairs
was 58 kilometers and only six pairs, all
in the capital city, lived within four
kilometers of each other.”” This should
reassure the reader regarding the neigh-
borhood question. If one uses the neigh-
borhood as an example of any correla-
tion in rearing experience for the reared-
apart siblings, table 1 in a paper by
Teasdale and Owen (5) offers further
reassurance. They examine the intra-
class correlations for these same sibling
pairs for social class of their adoptive
homes. For full siblings and half-siblings
reared apart the intraclass correlation for
the SES of the adoptive homes or for the
adoptive fathers’ income of the two
members of the sibling pairs equals zero.
Further, the ‘‘reared-apart siblings were
not placed in their respective adoptive
homes simultaneously (in 74 percent of
cases the older of the pair had been
adopted away before the birth of the
younger), nor with any intention that
contact between the siblings should be
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established. We are informed by the
then-director of the major adoption agen-
cy that adoptive parents were not told of
the existence of any sibling to the child
they had adopted” (4). It seems clear
that there was no correlation in rearing
SES, adoptive fathers’ income, or neigh-
borhood for the members of the sibling
pairs. They were placed independently.
Thus Moses’ concern is without empiri-
cal basis.

Moses raises one final point: in analy-
ses which stretch over several genera-
tions he fears that changes in conviction
rates over the years might produce arti-
factual correlations between convictions
of the adoptees and the biological and
adoptive parents. It is also true that
during this timespan this area of the
world was faced with the Great Depres-
sion, World War 1II, and industrializa-
tion. It is conceivable that the influence
of genetic factors might interact with or
be affected by these social upheavals as
well as the changes in conviction rates.
We examined this possibility in an earlier
publication (6). The analyses reported
for the entire cohort were repeated for
each of five shorter intervals: 1924-1928,
1929-1933, 1934-1938, 1939-1943, and
1944-1947. ‘“The results were virtually
identical for all of these periods and
virtually identical to the analyses of the
total sample. The changes across these
years did not interact with the relation-
ships between biological parent and
adoptee crime”’ (6).

As in any area of science, this research
project does not stand or fall alone. What
is ultimately most important about a re-
search result is its replicability. There is
a considerable literature on the genetics
of antisocial behavior (7).

1) Eleven twin studies from 1929 to
the present have uniformly shown much
higher rates of concordance for convic-
tions or arrests for identical than for
fraternal twins. Christiansen, in a study
of a total population of twins (n = 3586
pairs), found 52 percent concordance for
criminal convictions for identical (male-
male) pairs and 22 percent concor-
dance for (male-male) fraternal twin pairs
8.

2) Two U.S. adoption studies show
concordance between crime in biological
parents and crime in their adopted-away
offspring (9). An investigation of crime in
a major Swedish adoptee cohort (10)
yields findings that agree with ours in
just about every detail. These authors
point out that ‘‘there are no genes for
criminality, but only genes coding for
structural proteins and enzymes that in-
fluence metabolic, hormonal, and other

physiological processes, which may indi-
rectly modify the risk of ‘criminal’ be-
havior in particular environments.’’
SARNOFF A. MEDNICK
WILLIAM F. GABRIELLI, JR.
Social Science Research Institute,
University of Southern California,
Los Angeles 90089-1111
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Jumping Frog Genes

In the article ‘‘Frog genes jump spe-
cies”’ (Research News, 23 Nov., p. 955),
Roger Lewin describes the second and
more likely origin of the Rana ridibunda
individuals with mitochondrial DNA of
an R. lessonae type as being a cross
between an R. lessonae female and an R.
ridibunda male. However, this cross
would produce an R. esculenta hybrid,
as described previously in the article.
The original authors refer (1) to a cross
between an R. esculenta female and an
R. ridibunda male.
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Erratum: In the report ‘‘Antibodies to peptides
detect new hepatitis B antigen: Serological correla-
tion with hepatocellular carcinoma’’ by A. M. Mor-
iarty, H. Alexander, G. B. Thornton, and R. A.
Lerner (25 Jan., p. 429), the legend of table 1 should
have begun, ‘‘Reactivity of human serum samples
with peptide 99 and peptide 142,”” not ‘‘Reactivity of
human liver samples. . . .”
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