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Familial Studies of Intelligence: A Review 

Abstract. A summary of 111 studies identified in a survey of the world literature on 
familial resemblances in measured intelligence reveals a profile of average correla
tions consistent with a polygenic mode of inheritance. There is, however, a marked 
degree of heterogeneity of the correlations within familial groupings, which is not 
moderated by sex offamilial pairing or by typedf intelligence test used. 

In 1963, Erlenmeyer-Kimling and Jar
vik (1) published a summary of the world 
literature on IQ correlations between rel
atives. Their. finding that the pattern of 
correlations averaged over independent 
studies was consistent with the pattern 
predicted by a polygenic theory of inher
itance has been widely cited as strong 
evidence for some genetic determination 
ofIQ (2). Although the accumulation of a 
great many new data along with the 
discrediting of Burt's important study on 
monozygotic twins reared apart (3) has 
outdated that review, the authors' sum
mary or slightly modified versions of it 
(4) continue to be widely reproduced (5). 
Recently Plomin and DeFries (6) have 
reported a comparison of those summary 
data with the results of several large, 
recent familial studies of IQ. They con
clude that, in general, the recent studies 
show less resemblance between relatives 
than do the data reported by Erlenmey
er-Kimling and Jarvik. Their summary is 
not comprehensive, however, and it 
does not identify the factors that distin
guish the two bodies of data. Roubertoux 
and Carlier (7) have also published a 
recent review, but it contains only 37 
percent of the studies to be cited here. 

The purpose of this report is to pro
vide a comprehensive contemporary 
summary of the world literature on the 
IQ correlations between relatives. We 
have updated the 1963 summary, adding 
recent data and deleting several studies 
included in the earlier review that do not 
meet our methodological criteria for in
clusion. Although the pattern of aver
ages reported in this and earlier reviews 
is remarkably consistent with polygenic 
theory, the individual data points are 
quite heterogeneous. Therefore, we have 
also assessed the extent to which the 
reported correlations are heterogeneous 
and have attempted to identify some 
factors that contribute to this heteroge
neity. 

In our survey of the literature we 
found 140 studies that reported onfamil
ial resemblances in broad cognitive abili
ty. These were reduced to 111 by the 
application of explicit selection criteria 
(8-12). The 111 studies, which include 59 
reported in the 17 years subsequent to 
the Erlenmeyer-Kimling and Jarvik sum
mary, yielded 526 familial correlations, 
based upon 113,942 pairings. Figure 1 

displ.ays the correlations between rela
tives, biological and adoptive, in the 111 
studies. The median correlation in each 
distribution is indicated by a vertical bar. 
The small arrow indicates the correlation 
that would be predicted by a genetic 
model with no dominance, no assortative 
mating, and no environmental effects. 
Researchers do not subscribe to such a 
simple model, but it pro 'fides a noncon
troversial pattern against which to com
pare the results of various familial group
ings. Different investigators will un
doubtedly fit different models to the 
data. 

In general, the pattern of average cor
relations in Fig. 1 is consistent with the 
pattern of correlations predicted on the 
basis of polygenic 'inheritance. That is, 
the higher the proportion of genes two 
family members have in common the 
higher the average correlation between 
their IQ's. 

The data set contains considerable 
heterogeneity, as indicated by the x2 

statistics. In an attempt to identify· the 
factors contributing to the heterogeneity, 
we subdivided the familial groupings into 
opposite-sex and same-sex pairings (Fig. 
2) and male and female pairings (Fig. 3). 
Among dizygotic twins the IQ's of same
sex twins are more similar than those of 
opposite-sex twins. This may reflect a 
social-environmental effect (parents may 
treat same-sex twins more similarly than 
opposite-sex twins). The difference be
tween non twin same-sex and opposite
sex siblings and between same-sex and 
opposite-sex parent-offspring pairings is 
trivial. The male-female comparison 
does not yield consistent trends. For 
example, the average correlations are 
larger in male twins than in female twins, 
but the reverse is true for other siblings. 
The absence of any demonstrable sex 
effect is consistent with a polygenic the
ory of inheritance that does not posit the 
existence of sex linkage. Environmental 
theories that emphasize the importance 
of sex-role effects on general cognitive 
development are not supported by these 
results (13). 

Another possible source of heteroge
neity is the intelligence test used. There 
are many tests that purport to measure 
intelligence, and they may not be highly 
interrelated. We found great diversity in 
test selection. For example, the 34 corre-
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lations for monozygotic twins reared to
gether were based upon results from 22 
different tests, the 41 dizygotic twin cor
relations upon results from 25. We do 
not have sufficient data to determine 
whether the magnitude of the familial 
correlation is moderated by the specific 
test used. We did investigate whether 
individually administered tests and 
group-administered tests produced dif
ferent correlations. For the monozygotic 
twins reared together the 24 correlations 
calculated on group tests produced a 
weighted average of .86, and the 10 cal
culated on individual tests a weighted 
average of .84. For the dizygotic twins 
reared together, the weighted average of 
32 correlations based on group tests is 
.60 and of 9 correlations based on indi
vidual tests is .61. In neither case did the 
distinction between group and individual 
test produce an appreciable effect. 

The 34 correlations reported on 4672 
monozygotic twin pairs reared together 
produce a weighted average correlation 
of .86. This value is very close to those 
reported in earlier reviews and is approx
imately the same for male and female 
pairs. Although the test of homogeneity 
yields a significant X2 value (P < .02), 
the degree of heterogeneity is not ex-
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treme and can be seen to result from a 
few rather low correlations (14). The two 
most extreme values are the .58 reported 
by Blewett (15) and the .62 reported by 
Nichols (16). In both cases the sample 
sizes are small (26 and 36 pairs, respec
tively). The observation that 79 percent 
of the reported correlations lie above .80 
convincingly demonstrates the remark
able similarity of monozygotic twins. 

After deleting the Burt data we are left 
with test results on but 65 pairs of mono
zygotic twins reared apart, as reported in 
three separate investigations. The 
weighted average of. 72 is much less than 
that found for the monozygotic twins 
reared together, the difference suggest
ing the importance of between-family 
environmental differences. At the same 
time, the magnitude of this correlation 
would be difficult to explain on the basis 
of any strictly environmental hypothesis. 

Three studies give midparent-midoff
spring correlations, the weighted aver
age of these being .72. In this case the 
genetic expectation would depend upon 
the number of offspring that define the 
midoffspring value, and is thus indeter
minate. The correlation between midpar
ent and individual offspring does have a 
determinate simple genetic expectation, 
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which is .707. The observed weighted 
average of .50 is substantially less than 
that, a discrepancy we discuss later. 

The weighted' average of the 41 report
ed correlations in dizygotic twin pairs is 
.60, considerably larger than for nontwin 
siblings. Same-sex dizygotic pairs show 
somewhat greater similarity than oppo
site-sex dizygotic pairs (.62 versus .57), 
males being slightly more similar than 
females (.65 versus .61). As with the 
monozygotic twins, the test of homoge
neity yields a significant value (P < .01), 
although 75 percent of the correlations 
fall within the narrow range between .50 
and .70. The two extreme values were 
reported in old studies on rather small 
samples, the lowest being the .21 report
ed by Wingfield (17) in 1928 on 26 pairs, 
the highest the .87 reported by Merriman 
(18) in 1924 on 51 pairs. The greater 
similarity of dizygotic twins than of other 
siblings is most often interpreted as a 
reflection of greater environmental simi
larity. It is also likely that bias in the 
recruitment of dizygotic twins for study 
is in the direction of increasing psycho
logical similarity (19). 

The weighted average for siblings 
reared together is .47, which although 
close to the simple expectation of .50 is 

ND. WEIGHT· 
DF ND. MEDIAN EO 

CORREl· OF CDRREl· AVER· x2 .;. 
1.00 ATIONS PAIRINGS ATION AGE x2 (d.f.) d.f. 

81.29 
34 4672 .85 .86 (33) 2.46 

.. 0.92 
3 65 .67 .72 (Z) 0.46 

.. 
Z.66 

3 410 .73 .72 (2) 1.33 

992 .475 .50 
8.11 

8 (7) 1.16 

94.5 
41 5546 .58 .60 (40) 2.36 

69 26,473 .45 .47 403.6 
(64) 

6.31 

.oz 2 203 .24 .24 .02 
(1) 

211.0 
32 8433 .385 .42 (31) 6.81 

4 814 .22 .22 9.61 3.20 
(3) 

1.55 2 200 .35 .31 1.55 (1) 

4 1,176 .145 .15 1.0Z 0.51 
(2) 

1.93 
5 345 .29 .29 0.48 (4) 

10.5 6 369 .31 .34 2.10 (5) 

6.8 6 758 .19 .24 1.36 (5) 

6 1397 .18 .19 6.64 1.33 (5) 

16 3817 .365 .33 96.1 6.41 (15) 

1.00 

Fig. 1. Familial correlations for IQ. The vertical bar in each distribution indicates the median correlation; the arrow, the correlation predicted by a 
simple polygenic model. 
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based upon 69 values with a range of 
correlations from .13 to .90. Opposite
sex and same-sex siblings yield almost 
identical weighted averages (.49 versus 
.48), as do female and male siblings (.50 
versus .47). The sibling correlations are 
based on over 25,000 pairs; one large 
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representative study by Record et al. 
showed a correlation of .55 on over 5000 
pairs (20). 

Whereas there is a wealth of informa
tion on siblings reared together, there is 
a dearth of information on siblings reared 
apart. Only 203 such pairs have been 
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studied, in two investigations yielding a 
weighted average of .24, much less than 
the expected value for such pairs and the 
average value for siblings reared togeth
er. 

The weighted average correlation be
tween individual parent and individual 
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Fig. 2. F~milial correlations for IQ organized by opposite-sex and same-sex pairings. 
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Fig, 3, Familial correlations for IQ organized by male and female pairings, 
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offspring is .42 based upon 32 correla
tions. There is a marked degree of het
erogeneity in the distribution, as evi
denced not only by a significant X2 value 
(P < .01), but also by the broad range of 
the correlations. Their extreme hetero
geneity cannot be attributed to a sex 
effect, inasmuch as opposite-sex and 
same-sex pairings yield equivalent aver
ages, or to a maternal effect, the average 
correlation of mother and offspring being 
the same as that of father and offspring. 
Although the large discrepancies be
tween expected and observed correla
tions for parent and offspring reared in 
the parental home (' 'reared together") 
may be easily interpreted as a result of a 
generational (social-environmental) ef
fect, one should not hastily discount the 
possibility of biological factors. Charac
teristics that are affected very little by 
the social environment, such as height 
and total fingerprint ridge count, show 
similar generational differences. For ex
ample, in one large study of height Win
gerd et al. (21) found a midparent-off
spring correlation of .51. Two large stud
ies of total fingerprint ridge count (22) 
yield a Z-weighted mean midparent-off
spring correlation of .63. The single par
ent-offspring correlations for height and 
total fingerprint ridge count are .42 and 
.42 (21-23). 

As with parent and offspring reared 
together, correlations for parent and sep
arated offspring are quite heterogeneous. 
The weighted average is .22, much less 
than the simple expectation of .50. As 
suggested by McAskie and Clarke (24), 
one possible explanation could be that 
parents and offspring are not given the 
same test. In fact, roughly 50 percent of 
our intergenerational correlations were 
based upon data from cases in which 
parents were given different tests from 
those given their offspring. The lower
than-expected morphological correla
tions found in these studies, however, 
suggest that scaling may not be the only 
problem. 

Two familial pairings that are rarely 
studied are half-siblings and cousins. 
Two half-sibling correlations, both re
ported by Nichols (16), produce a 
weighted average of .31. The four report
ed correlations for cousins are quite ho
mogeneous; their average, .15, closely 
approximates the simple genetic expec
tation. 

A number of recent adoption studies 
have added considerable knowledge. 
Enough studies are available to permit 
comparison of two sets of nonbiological 
sibling pairs-adopted/natural and 
adopted/adopted. Other things being 
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equal, the adopted/natural correlation 
should be higher than the adopted/adopt
ed correlation, because the former would 
contain a component for the covariance 
of genotype and environment (25). The 
present review finds the reverse (Fig. O. 

The weighted average correlation of 
adoptive midparent and offspring is .24, 
and that of adoptive parent and offspring 
is .19. Genetic theory requires the bio
logical midparent-offspring correlation 
to exceed the biological single parent
offspring correlation, and it does, al
though not by much (.50 versus .42). 
Some environmental theories predict the 
same effect (24); the failure to find any 
difference in the adoptive case must be 
considered surprising from an environ
mental point of view. 

Unlike the case in natural families, 
adopted offspring are somewhat more 
similar to the same-sex adoptive parent 
than to the opposite-sex adoptive parent 
(Fig. 2). This conclusion is based, how
ever, on a single study (26). Overall, 
adoptive mothers are no more like their 
adopted children than adoptive fathers 
are. 

The last row in Fig. 1 gives assortative 
mating coefficients. There is marked 
similarity between mates, but the 
weighted mean of .33 is much smaller 
than the .50 sometimes reported (27) . 
The marked heterogeneity of the distri
bution indicates the sample-specific na
ture of these indices. 

As in the earlier review, the pattern of 
averaged correlations is remarkably con
sistent with polygenic theory. This is not 
to discount the importance of environ
mental factors; monozygotic twins 
reared apart are far from perfectly corre
lated, dizygotic twins are more similar 
than other biological siblings, and adop
tive parents' IQ's demonstrate a consist
ent relation with the IQ's of their adopt
ed offspring. Although the data clearly 
suggest the operation of environmental 
effects, we found no evidence for two 
factors sometimes thought to be impor
tant-sex-role effects and maternal ef
fects. That the data support the inference 
of partial genetic determination for IQ is 
indisputable; that they are informative 
about the precise strength of this effect is 
dubious. Certainly the large amount of 
unexplained variability within degrees of 
relationship, while not precluding at
tempts to model the data, suggests that 
such models should be interpreted cau
tiously. 

THOMAS J. BOUCHARD, JR. 

MATTHEW MCGUE 

Psychology Department, University 
of Minnesota, Minneapolis 55455 
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