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Mean levels of three characteristics—verbal IQ, number of sexual partners, and
birth weight—were examined in African American, White (European-descent)
Americans, and Black/White mixed race American adolescents. The sample came
from Wave 1 of the National Longitudinal Study of Adolescent Health. The mean
age was 16 years. According to their interviewers, the mixed race children had an
African American physical appearance. The African American adolescents had a
lower birth weight, a lower verbal IQ, and a higher number of sexual partners than
did White adolescents. For each characteristic, the mixed race mean fell between
the means of the two parental populations. Design extensions were proposed that
include: (1) directly genotyping for individual racial admixture, (2) including parents
of the mixed race children, and (3) including their cousins.
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A number of characteristics show a mean or frequency difference be-
tween African Americans and Whites, i.e., European-descent Americans.
Racial differences are socially important and particularly substantial at the
extremes for verbal intelligence (VIQ), number of sexual partners (SP), and
birth weight (BW). Except for a few voices (Rushton, 2000), the majority
of explanations of these racial differences have been environmental ones,
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particularly those that focus on social class or on racial discrimination (Jencks
& Phillips, 1998; Collins et al., 2000; Cramer, 1995). Ideally, one would
find a research design that could distinguish between genetic and social
environmental hypotheses; one would adopt a mind-set of neutrality until
the data came out in favor of one or the other hypothesis; or possibly, in
favor of both. New, and more creative, approaches are needed to tackle
this fundamental and difficult research question. In this study, I used mixed
race adolescents as a sample that leads to a specific genetic prediction
while it also may be used to test various environmental explanations of a
racial difference.

This study draws its subjects from a nationally representative sample:
the National Longitudinal Study of Adolescent Health (Add Health). Race
was identified as the self-described racial classification given by the adoles-
cents themselves (or by their parents) and by an interviewer. A mixed race
adolescent was a child with one White parent and one African American
parent whom the interviewer also rated as Black. Van den Oord and Rowe
(2000; 2001) give a more detailed discussion of the racial concept from
both social and biological perspectives.

GENETIC HYPOTHESIS

Genetically, mixed race children represent a 50% admixture of genes
from each parental background. For a quantitative trait, their mean should
be midway between the means of the parental populations, assuming that
different genes segregating in the two populations produce a racial differ-
ence. For this ideal result, there must be no selectivity in the matings be-
tween racial groups—a random sample of people would marry someone
of the other race. The mixed race mean could still, however, fall midway
between parental means if selection was not too severe. For example, if
higher IQ African Americans tended to marry higher IQ whites, the off-
spring mean would be higher than the mid-parental group one. Other com-
plications might arise from purely genetic processes, such as hybrid vigor.
In behavioral genetic studies, though, most traits show substantial additive
genetic variance that means that the regression of genotype on phenotype
is roughly linear and that the averaging rule for parental populations would
apply (Plomin, DeFries, McClearn, & McGuffin, 2000).

The genetic hypothesis also predicts a specificity of characteristics in
racial differences. For some characteristics, like skin color, a few genes may
create a large difference between populations and admixed people may
present a mid-value. Other characteristics are caused by other genes. The
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skin color genes, presumably, influence neither IQ nor birth weight. Thus,
among characteristics showing a difference between racial groups, their
pairwise associations could all equal zero, yet each one could respond to
an averaging effect of racial admixture in mixed race offspring. In the ge-
netic model, parents pass specific characteristics to their offspring; there is
no general effect across characteristics that do not share the in same genes
as a cause of variation.

ENVIRONMENTAL HYPOTHESIS

The environmental hypothesis is that specific environmental influences
that are more prevalent in one racial group than another are responsible
for a racial difference. Presumably, these variables also would explain vari-
ation in a trait within racial groups, for if they are not causes of variation,
how can they be used to explain a racial difference? The empirical difficulty
of using race unique variables—a variable that influences variation only in
one racial group but not another—was discussed by Rowe, Vazsonyi, Flan-
nery (1994).

Social class differences are clearly a plausible explanation for African
American–White differences because African Americans are economically
poorer and less well-educated than Whites are. Note that this explanation
assumes that causality is from social class to verbal IQ, and that it is neither
in the reverse direction nor is bi-directional. Given this assumption, the
social class hypothesis is testable because the Add Health study included
measures of parental education and family income. If these social class
effects reduced the population differences sufficiently, then a social class
explanation of a racial difference is supported.

A second explanation is some kind of racial discrimination. I tried to
weaken it by selecting only those mixed race children who appeared to the
interviewer to be racially Black. Thus, the mixed racial adolescents should
be subject to some degree racial discrimination, as are African American
individuals with the more usual White racial admixture (a 11.6% to 22.5%
range among different African American populations [Parra et al., 1998]),
especially if social categorization follows a rule that “one drop of African
blood” makes one racially Black.

Finally, a difference exists in the specificity of the genetic and environ-
mental explanations. A causal process such as social class may affect many
characteristics involved in racial differences. For instance, lower class indi-
viduals could have lower IQs, a higher number of sexual partners, and a
lower birth weight. To the extent that social class is powerful enough to
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explain a racial difference, it would also tend to induce correlations among
the variables that it influences. For instance, the outcome variables might
correlate about .40 with social class and .30 with one another, the .10
difference representing variable-unique influences. Another alternative is to
construct a different environmental explanation for each variable; for in-
stance, birth weight as a result of poor nutrition and number of sexual part-
ners a result of social norms approving of premarital sex. However, such
theorizing has been attempted rarely, because most explanations given for
racial differences are some broad-band environmental influence.

METHOD

Sample

These data come from wave 1 of the National Longitudinal Study of
Adolescent Health sample. This Add Health sample was collected in 1994
and, except for specific subgroups, it is a nationally representative survey
of adolescents (see details in Udry & Bearman,1998), and the data set is
publicly available. Black children of highly educated parents were over-
sampled.

Measures

Add Health Picture Vocabulary Test (verbal IQ). This test is an
abridged version of the Peabody Picture Vocabulary Test-Revised. It was
administered at the beginning of the in-home interview. This test of vocabu-
lary involved the interviewer reading a word aloud. The respondent then
selected the illustration that best fits the word. Each word had four, simple,
black-and-white illustrations arranged in a multiple-choice format from
which the respondent indicated his or her choice. For example, the word
“furry” had illustrations of a parrot, a dolphin, a frog, and a cat from which
to choose. There were 78 items on the verbal IQ test, and raw scores was
standardized by age.

Number of Sexual Partners. One item inquired as to the total num-
ber of romantic and nonromantic sex partners. This variable was positively
skewed, so partners greater than 14 were recoded as 15 to keep the variable
on its original scale. The analyses presented were replicated using the num-
ber of partners +1.0, log transformed (results not shown).
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Birth Weight. Mothers reported birth weight to the nearest ounce,
which was transformed into pounds.

Parental Education. This variable was the average of the residential
mother’s and father’s educational levels. The possible educational catego-
ries were: 0 = never went to school, 1 = 8th grade or less, 2 = more than
8th grade, but did not graduate high school, 3 = high school graduate or
completed a GED or went to business, trade, or vocational school instead
of high school, 4 = business, trade or vocational school after high school
or some college, 5 = graduated from college or university, and 6 = profes-
sional training beyond 4-year college.

Income. Report of the total family income in dollars from the year
1994, log transformed.

Racial Group. In this study, white, European-descent adolescents
were those who self-identified as racially White and were seen by the inter-
viewer as falling into this category. African American adolescents were seen
as the interviewer as Black and self-identified as African American. Mixed
race adolescents were selected in two ways. First, 127 adolescents were
self-identified as inter-racial children because they had selected both the
White and Black self-descriptors. Of these individuals, 102 were classified
as Black by the interviewer. Parental reports were also used to identify
possible inter-racial children. The head of household (usually the mother)
reported her own race and that of her current spouse or partner. When one
parent was reported as Black and the other as White and both lived in the
household, the child was classified as interracial. Of 442 interracial chil-
dren, 56 were classified by the interviewer as Black. Many of these children
overlapped with those identified by the adolescents’ self-reports as interra-
cial, but an additional 14 adolescents were identified, for a total sample
size of 116. The mixed race children were 59 boys and 57 girls. The mean
age in all three groups was 16 years. Any errors of classification would tend
to work against the genetic hypothesis, because true African Americans
should have the mean of their population and not that of mixed race ado-
lescents.

RESULTS

Table 1 presents the mean scores and a Tukey test of the significance
of the difference of each pair of means. On all three outcomes, the mixed
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TABLE 1

IQ, Number of Sexual Partners, and Birth Weight Means
by Racial Group

Group N MVIQ SDVIQ MSP SDSP MBW SDBW

African American 4,271 93.6a 13.6 1.8a 3.6 7.0a 1.2
Mixed-Race 116 102.5b 12.4 1.5ab 3.3 7.1a 1.0
White (European) 10,315 105.0b 11.9 1.1b 2.7 7.4b 1.3

Note. VIQ = verbal IQ, SP = number of sexual partners, 1 14, and 15 = more than 14 part-
ners; BW = birth weight in pounds. Means with different letters are significantly different by a
Tukey test. The overall F values and R-squares were: verbal IQ, F (2, 13,955) = 1189.8, p <
.0001, R2 = .15; sexual partners, F (2, 14,576) = 95.0, p < .0001, R2 = .013; birth weight, F (2,
11,589) = 124.0, p < .0001, R2 = .02. M = mean; SD = standard deviation. Ns vary for each
analysis dependent on missing data.

race mean fell between the mean of Whites and African Americans. On
verbal IQ, the mixed race adolescents had an IQ 8.9 points higher than the
African American mean and 2.5 points lower than that of the Whites. De-
spite the black physical appearance of the interracial adolescents, all pairs
of means were significantly different except the Whites vs. mixed race mean.

On sexual partners, the means were also properly ranked. Only the
two major population means were statistically different, however. The cate-
gorical nature of the data suggested using a chi square test. Using a binary
classification, 1 = 1 or more sexual partners and 0 = no sexual partners, the
chi square from comparing mixed race with white children was statistically
significant (χ2 = 2.84, df = 1, p < .05, one tailed). More mixed race (30.2%)
than white adolescents (23.5%) had sexual partners. No difference was found
between Black (34.6% with sexual partners) and mixed race children.

On birth weight, the means were ranked properly: Mixed race adoles-
cents had a 1.6 ounces higher birth weight than the African American ado-
lescents and had 4.8 ounces lighter birth weight then the White adoles-
cents. The latter difference was statistically significant. Race explained
more variation in verbal IQ (15%) than in either sexual partners (1%) or
birth weight (2%). The odds ratio of having a sexual partner was 1.72 in
the African American vs. White parental populations.

Table 2 presents the intercorrelations among the three outcome char-
acteristics, parental education, and income. Weak associations show statis-
tical significance because of the large sample sizes. The outcome traits
were statistically independent in any practical sense; the range of the six
correlations was −.05 to .09, M = .025. Birth weights were heavier as social
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TABLE 2

Associations Among Outcome Variables, Education, and Income

Variable VIQ SP BW ED INCOME

VIQ 1.0 −.05** .06** .33** .20**
SP .01 1.0 .00 −.08** −.05**
BW .04* .09** 1.0 .04** .05**
ED .32** −.02 .11** 1.0 .37**
INCOME .20** .00 .06* .30** 1.0

Note. African Americans below diagonal, Whites (European Americans) above diagonal.
*p < .05.
**p < .0001.

class increased (in African Americans, r = .06 to .11, in Whites, r = .04 to
.05). These associations, however, were too weak to change the results
presented in Table 1. In African Americans, sexual partner number was not
associated with social class, and those associations (−.08, −.05) were weak
in Whites. As expected, verbal IQ correlated with social class in both pa-
rental populations, and the magnitude of the associations were nearly iden-
tical. This finding suggests that for verbal IQ, the analysis of Table 1 should
be repeated using residual scores from a multiple regression equation of
verbal IQ on education and income.

Table 3 summarizes the residual score analysis. In the original analysis,
the parent populations differed by 10.9 IQ points. Adjustment by social
class reduced this to 9.9 IQ points. The main finding, however, remained
unchanged. The means differed statistically and the mixed race mean fell
between the parental population means. The mixed race adolescents out-

TABLE 3

Income and Education Adjusted Verbal IQ Score Differences

Group N MVIQ SDVIQ

African American 4,017 −6.65a 12.8
Mixed Race 119 .68b 12.2
White 9,830 3.24b 11.2

Note. F (2, 13,955) = 1,016.8, p < .0001, R2 = .13. Means with different letters differ signifi-
cantly by a Tukey test.



520

POPULATION AND ENVIRONMENT

scored the African American adolescents by 7.3 IQ points, but were 2.6
IQ points below the Whites. The adjustment also brought the mixed race
adolescents closer to the average of the parental populations. In the raw
scores, the mixed race adolescents scored 3.45 IQ points above the average
(midpoint) of the African Americans and Whites. In the residuals, they
scored 2.3 points above the midpoint. This pattern suggests some selectiv-
ity, with interracial marriages occurring more often among parents with
higher IQs.

DISCUSSION

Mean levels of three characteristics—verbal IQ, number of sexual part-
ners, and birth weight—were examined in African American, White (Euro-
pean-descent) Americans, and Black/White mixed race adolescents. The
African Americans had a lower birth weight, a lower verbal IQ, and a
higher number of sexual partners than Whites. For each characteristic, the
mixed race mean fell between the means of the two parental populations.
For all three variables, the low statistical power associated with a sample
size of only �116 limited the ability to obtain an estimate of the mixed race
mean with a small standard error. Nonetheless, despite a Black physical
appearance, the mean verbal IQ of mixed race adolescents was significantly
greater than the IQ mean of African American Adolescents. The birth weight
of mixed race adolescents also fell significantly below the birth weight of
White adolescents.

Genetic Explanations

The genetic explanation assumes that the allele frequencies of genes
relevant to these three characteristics differed between the populations. In
mixed race children, half the alleles came from each parental population,
leading to a prediction (for a quantitative trait) that the mixed race mean
would be about midway between parental means. This prediction received
some support for all three characteristics.

The genetic explanation also allows that the characteristics involved
in a racial difference may be statistically independent, to the extent that
different gene systems influence them. The mean intercorrelation of verbal
IQ, sexual partners, and birth weight was .025, suggesting that different
genes are involved in the variation of each.

The specific genes and mediators of these differences, if they are ge-
netic, are largely unknown at this time. The number of sexual partners
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could have genetic mediators in terms of heritable personality traits, such
as the sensation seeking component of extraversion (Bouchard & Loehlin,
2001). There is already some direct evidence of a genetic influence on birth
weight. The C825T allele of the GNB3 gene lowers birth weight and thus
could contribute to part of the maternal effect on birth weight (Hocher et
al., 2000). The frequency of the C825T allele of the GNB3 gene is 80% in
Black Americans versus 30% in Caucasians. Van den Oord and Rowe
(2002) present data showing a stronger maternal than paternal effect in
mixed race couples (data from the U.S. National Center of Health statis-
tics).1 In studies of birth weight, this finding suggests that a stronger analysis
is to classify mixed race children by the race of their mothers.

Environmental Explanations

The social class explanation of the racial difference was unconvincing.
Only verbal IQ had a moderate correlation with social class, but statistically
adjusting for it left the main findings intact. The limits of social class as an
explanatory variable appear in other studies that have used many more
covariates; even after adjustment for them, a racial difference in IQ remains
(Brooks-Gunn, Klebanov, & Duncan, 1996). Furthermore, a social class ad-
justment presumes just one direction of causality, that from social class to
the outcome characteristic. Verbal IQ, however, is a heritable trait with a
weak shared family environmental effect (Plomin & Petrill, 1997), except
among the least educated families (Rowe, Jacobson, & Van den Oord,
1999). There is also directionality from IQ to social status, e.g., sons with
a higher IQ than their fathers tend to rise in social class whereas sons with
a lower IQ than their fathers tend to fall in social class (Waller, 1971). The
same holds true of IQ differences between biological siblings (Murray,
1998). A straight covariance adjustment is probably the wrong model to use.

Discrimination is another explanation for a racial difference. In this
study, an attempt was made to hold discrimination constant by selecting
only those mixed race adolescents who appeared physically to be Black to
their interviewers. Thus, they should be subject to racial discrimination,
and suffer some of its consequences. Lighter skinned blacks recalled more
discrimination at school than did dark skinned Blacks (Krieger, Sidney, &
Coakley, 1998). Thus, our mixed race group may have been subject to
the greatest social discrimination with regard to intellectual development.
Furthermore, another weakness of a discrimination explanation is that it
should apply strongly only to one of the outcomes. For instance, in one
study, racial discrimination was found to be a cause of low birth weight
(accepting their findings as presented; Collins et al., 2000). However,
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should discrimination also cause verbal IQ, then birth weight and verbal
IQ should have a substantial association, which they do not. The indepen-
dence of characteristics implies a specificity of causation. Environmental
explanations need to be cast specifically for each characteristic (e.g., stereo-
type threat for IQ; Steele & Aronson, 1995), and to offer some prediction
about the mean-levels of mixed race children.

Design Extensions

The mixed race child design can be improved by several extensions.
First, these children should be directly sampled in larger numbers because
of their unique informativeness. Second, racial admixture should be treated
as a continuous variable by genotyping each child for the degree of individ-
ual racial admixture. Molecular genetic markers make the estimation of
individual admixture much more accurate than it had been in the past (e.g.,
Williams et al., 2000). Third, parents and cousins should be included. Par-
ents permit estimation of selection effects, e.g., mixed race parents having
a mean IQ that is higher or lower than expected. Cousins give a unique
control as monoracial children in the same extended family with different
expected means but the same expected covariances (albeit not high correla-
tions because of the 1/4th genetic relatedness to uncles and aunts). Finally,
a wider selection of trait and environmental measures are needed with
which to evaluate competing hypotheses. With such improvements, the
perplexing and socially pressing question about the etiology of group differ-
ences would be open to scientific investigation by fair-minded scholars.
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ENDNOTE

1. The mean birth weights (in grams) were: African American (AA) mother × AA father,
3,140; African American Mother × White Father, 3,235; White mother × White Father,
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3,406. The respective sample sizes were: 372,482, 12,359, and 2.8 × 106. These data
unambiguously demonstrate an admixture effect because all pairs of means were different
statistically.
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