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ABSTRACT

Stature - Weight - Fat-

As shown in 7,230 parent-child pairs (6,726 biological and 504

adoptive), adoptive parents and their adopted children tend to resemble each
other in height, weight and fatfolds to an extent paralleling height, weight and
fatfold resemblances of natural (biological) parents and their children. Accord-
ingly, the magnitudes of parent-child resemblances commonly given may not
be indicative of the extent of heritability of stature, weight and subcutaneous fat.

Parent-child resemblances in stature and
other dimensions constitute an important
bridge between the simple description of
human variability and an understanding of
the mechanisms involved. For parent-child
stature correlations (of the order of 0.2 to
0.4) provide estimates of the heritability of
stature and of differing magnitudes of
heritability in different human populations
(Mueller, '76).

Parent-child correlations, moreover, tend
to change with the age of the child, lead-
ing Rao et al. to write that “heritability
is a function of age or year of birth” (Rao
et al., "75). Other workers have given at-
tention to differences in parent-child cor-
relations according to the sex of the parent
that might suggest other than autosomal
inheritance (Garn, '66; Garn and Rohmann,
'66).

However, parents and their children
share more than genes in common, and
some part of parent-child resemblances in
stature and other dimensions may reflect
nutritional level, dietary habits and learned
patterns of energy expenditure and con-
servation. In this event, dimensional com-
parison of adoptive parents and their
adoptive children would go far toward clar-
ification of the traditional parent-child re-
semblances in stature and other dimensions
and hence to a better understanding of the
mechanisms that control human variability.

Accordingly, we now present parallel
data on the resemblances between biolog-
ical parents and their offspring and social
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or adoptive parents and their adopted
children.

METHODS AND MATERIALS

This study is based upon measurements
of stature, weight and the triceps fatfold
made between 1959 and 1960 on a total of
13,659 participants in examination round
1 of the Tecumseh (Michigan) Project of
Michigan School of Public Health. With
few exceptions, participants were of North-
west European and Central European ori-
gin. Details of the unique total-population
sample are given by Napier (62) and by
Francis and Epstein ('65).

In all 7,320 parent-child pairs involved
6,726 biological parents and their serolog-
ically-verified offspring and 504 adoptive
parent-child pairs. This second group in-
cluded both doubly-adopted children and
singly-adopted children, i.e. the adopted
child of one parent of the pair.

Prior to making parent-child correlations,
stature, weight and the triceps fatfold val-
ues were first normalized for age and sex,
using a specially-written computer pro-
gram. The resulting normalized Z-scores
were then used in the calculations. Fur-
thermore, since the magnitude of parent-
child similarities is known to change with
age (Rao et al.,, '75; Mueller, '76), age-
specific correlations were arranged into
four age groupings, covering the age range
birth through 18 years.

In making the dimensional comparisons of
biological and adoptive parent-child pairs,

539



540

attention was given to the educational
level of the parents, age-group by age-
group and also as education-corrected par-
tial correlations. Considerable care was
also employed in initial data-cleaning to
remove coding and transcription errors and
improbable values. In view of the findings,
estimates of “heritability” were not given
major attention. However, possible influ-
ences of the sex of the parent and age-
dependent levels of correlation were both
examined in pooled correlations in the bio-
logical parent-child pairs and in the adop-
tive parent-child pairs as well.

FINDINGS

As shown in the table (table 1) where
parent-child correlations are presented by
age of the child, biological parents and
their children evidence dimensional resem-
blances at all ages considered. This is true
for 12 father-son correlations, 12 father-
daughter correlations, 12 mother-son cor-
relations and 12 mother-daughter correla-
tions for stature, weight and the triceps
fatfold. In view of the large sample size it
is not surprising that the individual parent-
child correlations are all positive and gen-
erally statistically significant. Pooling age-
specific correlations for both like-sexed and
cross-sexed parent-child pairs, then biolog-
ical parents and their children yield cor-
relations of 0.35 for stature, 0.26 for weight
and 0.21 for the triceps fatfold (fig. 1)
Comparisons may be made, therefore, with
parent-child correlations we have previously
reported from the Fels Longitudinal Studies
(Garn, 66; Garn and Rohmann, '66) and
with other studies reported in the litera-
ture where sample sizes are sufficient to
provide reliable estimates of r (Mueller,
76, table 2).

Taken overall, there are not great dif-
ferences between father-son and mother-
son or father-daughter and mother-daugh-
ter correlations in these large-sample bio-
logical parent-child comparisons. There is,
however, the expected tendency for the
parent-child correlations to increase with
the age of the child. This is true for sta-
ture, it is true for weight and especially
true for the triceps fatfold where the par-
ent-child correlations are far higher at
age 15-18 (r = 0.30) than in the first
four years of life (r = 0.10). For all three
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measurements taken together, parent-child
correlations average 0.22 for the first four
years, 0.28 for the fifth to ninth years,
0.29 for the tenth to fourteenth years and
0.34 through the eighteenth year — a high-
ly consistent trend and one significant by
various tests.

When the 504 adoptive parent-child pairs
are next considered, correlations are again
significant overall. Pooling the ages, then,
adoptive parent-child correlations are the
order of 0.29 for stature, 0.16 for weight
and 0.19 for the triceps fatfold (fig. 1).
While these correlations are lower than
the comparable pooled correlations for the
biological parent-child pairings, they are
not vastly lower and they do not approach
the theoretical value of 0.0 that would
be expected for adoptive parents and their
totally unrelated adopted children were
stature, weight and fatfold thickness sub-
ject to purely genetic control mechanisms.
Reviewing the 36 parent-child correlations
and the correlations pooled for each vari-
able, no consistent tendency for age-asso-
ciated increase is evident in the adoptive
parent-child pairs either upon direct exam-
ination or by pooling the age groupings in
various ways. The important point, there-
fore, is the magnitude of adoptive parent-
child correlations for some 504 adoptive
parent-child pairs as contrasted with the
correlations for 6,726 biological parent-
child pairs.

In making these comparisons of biolog-
ical parents and their progeny and adoptive
parents and their children, careful atten-
tion was given to educational level of the
parent for each of the four age groupings
involved. However, no systematic differ-
ences emerged upon inspection of the fre-
quency distribution of the coded education-
al variable. In similar fashion, partial
correlations correcting zero-order parent-
child correlations for educational level of
the parent did not differ from the zero-
order correlations by more than 0.03 over-
all. Accordingly, therefore, we can safely
report that adoptive parent-child correla-
tions for stature, weight and the triceps
fatfold are surprisingly high as compared
with biological parent-child correlations
from the same population sample. More-
over, these comparisons of biological and
adoptive parent-child pairs derived from
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Comparison of biological parent-child correlations (unshaded) and adoptive parent-
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BIOLOGICAL PARENT-
CHILD PAIRS

ADOPTIVE PARENT-
CHILD PAIRS

TRICEPS FATFOLD

child correlations (solid) for stature, weight and the triceps fatfold using pooled values of r,
calculated from the mean z-transforms of r. Adoptive parent-child correlations are surpris-
ingly close to biological parent-child correlations for length, mass and outer fatness.

the same extended population (in a total-
community sample) are not affected by the
level of parental education or associated
economic variables.

DISCUSSION

The findings in this new study go far
beyond the conventional questions of sta-
tistical significance and the magnitude of
parent-child correlations. Of course, the
trends are highly significant overall, the
parent-child correlations approximate 0.25,
and there is an increasing level of r with
age of the child in the biological parent-
child pairings. However, the major discov-
ery is that adoptive parent-child pairs,
while less similar than the biological par-
ent-child pairs, still evidence overall re-
semblances in (a) stature, (b) weight and
(c) the triceps fatfold. The implications to
the understanding of human variability
are considerable.

Given these findings, based on 6,726
biological parent-child pairs and 504 adop-
tive parent-child pairs, there is the ques-
tion of artifact or sampling. Given the

sample size, large by most standards, a
statistical “fluke” is unlikely, since the
trends are repeated for three technically-
independent measures. Given the close
matching of biological and adoptive par-
ents with respect to educational level, the
parent samples are obviously not drawn
from grossly different statistical “popula-
tions.” In the biological parent-child pair-
ings, the correlations may be affected by
a slight degree of inbreeding in the Tecum-
seh (Michigan) population and by homog-
amy (assortative mating) with respect to
body size. Homogamy might also inflate cor-
relations between adoptive parents and
their children, where the child is the bio-
logical child of one parent, carefully ex-
cluded from the adoptive parent-child cor-
relations. There is also the probabilistic
question of whether adoption agencies
could have matched parent and adoptive
child with respect to stature, weight and
the triceps fatfold even very early in life.

At the same time we may cite the grow-
ing indication that families share a com-
mon dietary and common attitudes toward
eating. Much evidence that we have gained
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from the Ten-State Survey of 1968-1970
indicates family-line similarities in serum
and urinary vitamins, in food-intake levels
and in levels of fatness. It is interesting,
moreover, that there are conspicuous par-
ent-child and spouse correlations in such
variables as the DMFT (decayed-missing-
filled-teeth), all indicating that living to-
gether and eating together brings about
many similarities (Garn and Pao, '68; Garn
and Clark, ’74; Garn et al., ’74; Garn et
al., ’75; Garn and Clark, '76a: Garn and
Clark, "76b; Garn, Clark and Guire, '76;
Garn, Rowe and Clark, ’76).

Now these new findings do not contra-
dict the very obvious fact that tall people
have tall children and that short people
beget short children. They do suggest, how-
ever, that some part of parent-child resem-
blances in anthropometric dimensions is
not genetically determined and that some
part of sibling resemblances in size comes
from living together. To the extent that
this is true, estimates of heritability (h?)
as presently calculated from parent-child
and sibling correlations may not reflect
genetic influences alone. While we are
tempted to calculate new estimates of her-
itability, from our obviously-large sample,
corrected for adoptive parent-child resem-
blances, even more information is now be-
coming available in the course of data
analysis. With more information on parent-
child, adoptive parent-child, sibling and
sociological (adopted) sibling resemblances
from the later examination rounds of the
Tecumseh Project, we should be in a posi-
tion to provide such estimates of h?. By
taking age at adoption and duration of
adoption into account, further -correc-
tions should be practicable. The fact that
parent-child similarities change with the
age of the child may then be less difficult
to explain than is the current situation.

It is axiomatic that human dimensional
variability has a genetic component. In the
past, parent-child and sibling correlations
have together been used to estimate the
magnitude of the genetic component with
no great attention to the common environ-
ment. Studies such as these (including
adoptive parent-child comparisons) along
with classic migration studies and mea-
sures of the secular (generational) trend
will help to apportion the genetic and non-
genetic sources of human dimensional vari-
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ability. Surely this is a key step in the
progress of our discipline.
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