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SIBLING, PEER, NEIGHBOR, AND SCHOOLMATE CORRELATIONS AS

INDICATORS OF THE IMPORTANCE OF CONTEXT FOR ADOLESCENT

DEVELOPMENT*

GREG J. DUNCAN, JOHANNE BOISJOLY, AND KATHLEEN MULLAN HARRIS

surements is required to capture all of the potentially impor-
tant influences. Investigating family influences is particu-
larly problematic, given the potential role of still-
unmeasurable genetic factors (Plomin, DeFries, and
McClearn 1990).

In this paper we adopt a different approach to assessing
the importance of contextual effects globally. As respective
upper-bound estimates of the potential influence of family,
neighbors, school, and peers, we use correlations between
siblings within a family, between schoolmates who live close
to each other, between grademates within a school, and be-
tween peers as defined by a set of “best friend” nominations.

Behavioral geneticists have used correlations in this way
for nearly a century when studying family influences (Plomin
et al. 1990), as have sociologists for the last quarter-century
when examining school effects (e.g., Coleman et al. 1966;
Jencks and Brown 1975) and peer effects (e.g., Billy and
Udry 1985; Kandel 1978). More recently, economists also
have used correlations in this way in analyzing neighborhood
influences (Solon, Page, and Duncan 2000). Using data from
a single, very large, nationally representative data set, the
National Longitudinal Study of Adolescent Health, we apply
correlational methods to important adolescent outcomes to
examine upper-bound estimates of the relative strength of
contextual influences.

BACKGROUND

The relative importance of family, neighborhood, peer, and
school contexts for adolescent development is hotly debated
across social science disciplines and in the media. With re-
gard to families, particularly family structure, Cherlin (1999)
shows that some writers (e.g., Wallerstein and Blakeslee
1989) use research findings from unrepresentative samples
to claim devastating effects of divorce on children; others
(e.g., Harris 1998) draw from much more diverse research
sources to argue that shared family experiences matter little
for children’s development.

Although popularized in a book and through extensive
media coverage, Harris’s (1995) negative response to the
question “Do parents matter?” is based on an award-winning
article in a respected psychology journal. She draws results
from the behavioral genetics and peer literatures to make two
distinct arguments: (1) that the small amount of variance ex-
plained by siblings’ “shared family environments” implies
that persistent features of parenting styles and SES cannot

We use nationally representative data to calculate correlations
in achievement and delinquency between genetically differentiated
siblings within a family, between peers as defined by adolescents’
“best friend” nominations, between schoolmates living in the same
neighborhood, and between grademates within a school. We find the
largest correlations between siblings, especially identical twins.
Grademate and neighbor correlations are small. Peer-based corre-
lations are considerably larger than grademate and neighbor corre-
lations but not larger than most sibling correlations. The data sug-
gest that family-based factors are several times more powerful than
neighborhood and school contexts in affecting adolescents’ achieve-
ment and behavior.

evelopmentalists have long recognized the potential in-
fluence of the many contexts in which adolescents develop
(Bronfenbrenner 1979), particularly family, neighborhood,
school, and peers. Comprehensive assessments of the influ-
ence of any one of these contexts are difficult and therefore
rare; rarer still are attempts to assess the relative importance
of these various contexts for developmental outcomes.

Measurement is an overriding problem in global assess-
ments of contextual effects; because of the many ways in
which a context such as the family, a school, or peers may
influence development, a dauntingly extensive set of mea-
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be very important for how children develop; and (2) that peer
influences are exceedingly important features of children’s
extrafamilial environments.

Much of the urban underclass literature (e.g., Wilson
1987) presumes that neighborhood context exerts powerful
effects on development, and that inner-city “ghetto” neigh-
borhoods are among the worst possible for children’s healthy
development. Although the Coleman et al. (1966) report con-
vinced many that school-based influences are relatively
small, a more recent literature (e.g., Card and Krueger 1996)
claims a more important role for schools.

In attempting to sort out these conflicting claims regard-
ing the relative importance of family, neighborhood, peers,
and school on adolescent development, there are valid rea-
sons to prefer direct measurement of the potentially conse-
quential elements of context (Brooks-Gunn, Duncan, and
Aber 1997). Most important, direct measures of theoretically
significant features of context provide a basis for assessing
the theoretical processes involving those features. Yet even
exhaustive inventories of questionnaire items or (in the case
of some dimensions of neighborhood and school contexts)
administrative data barely begin to capture the dimensions
of context that might matter. Incomplete measurement can
lead both to an understatement of the global impact of a con-
text and to bias in assessing the role of measured compo-
nents (Duncan and Raudenbush 1999).

An alternative approach to assessing the strength of con-
textual effects relies on either the correlations between chil-
dren who are siblings, neighbors, classmates, or peers or,
equivalently, on the fraction of variation in children’s out-
comes of interest that lies between families, neighborhoods,
schools, or peer groups, to provide an upper bound on the
possible effect of these contexts.

Behavioral geneticists use the pattern of correlations
among siblings and parent-child pairs with varying degrees
of genetic relatedness and coresidence during childhood to
estimate the role of genes and of shared and unshared envi-
ronmental influences (Falconer 1981). Data from twin stud-
ies are the basis of most analyses allocating individual dif-
ferences into genetic and environmental components.
Monozygotic (MZ; identical) twins are 100% genetically re-
lated; dizygotic (DZ; fraternal) twins, nontwin siblings, and
other first-degree relatives have an expected genetic corre-
lation equal to roughly half that of monozygotic twins.
Simple behavioral genetics models capitalize on the natural
experiment implicit in sibling births to infer heritability (the
proportion of phenotypic variance that can be explained by
genetic factors).

Inferences from these correlations are complicated by
allowing for the potential importance of the environments
shared by twin and nontwin siblings (e.g., unchanging
parenting practices, permanent family resources and, for
twins, most in-utero conditions). If genes were unimportant
and environments similar, one would expect similar MZ, DZ,
and nontwin sibling correlations. Simple behavioral genetics
models suggest that the heritability of a trait equals twice the
difference between MZ and DZ correlations and that the role

of shared environment can be expressed as twice the DZ cor-
relation minus the MZ correlation.1

Not surprisingly, genetic relatedness accounts for most
of the observed differences in physical characteristics such
as height. Height correlations for mono- and dizygotic twins
average .90 and .45 respectively, and vary little depending
on whether the two individuals were reared together or
adopted and reared apart (Plomin et al. 1990). This implies
that heritability is 90% (= 2 × [.90 – .45]) for height.

In the case of IQ, these mono- and dizygotic twin corre-
lations average around .85 and .60 respectively. In The Bell
Curve, Herrnstein and Murray (1994) consider 60% to be the
median estimate of heritability in the literature; this figure is
somewhat higher than estimates (around 50%) from other re-
view studies (Chipuer, Rovine, and Plomin 1990). In a recent
sophisticated meta-analysis of IQ correlation studies by Bell
Curve skeptics, IQ heritability was placed at 49%2  (Devlin,
Daniels, and Roeder 1997); by social science standards, this
amount of explained variance is still remarkably high. Heri-
tability estimates for other personality traits such as extrover-
sion, conscientiousness, and agreeableness range from around
.25 to .50 (Loehlin and Rowe 1992). The behavioral genetics
literature also suggests heritability of criminal, especially
adult criminal, behavior (Cloninger and Gottesman 1987).

Twin samples are much rarer than more general samples
of siblings because the latter are often an unintended by-
product of procedures adopted by large national surveys. Ig-
noring issues of decomposition of nature versus nurture, nu-
merous studies (e.g., Griliches 1979; Jencks et al. 1979) have
used nontwin sibling correlations to estimate the combined
importance of the genes and the family, neighborhood, school,
and other environmental experiences shared by siblings. For
example, nontwin sibling correlations for years of completed
schooling are quite high, around .55, an indication that there
are important elements of families (including genetic influ-
ences), neighborhoods, schools, and other aspects of siblings’
shared environments that affect achievement.

A formidable strength of sibling correlations is that they
provide an upper bound on the estimated effect of both mea-
surable and unmeasurable aspects of the environments
shared by siblings. Major limitations of sibling correlations
are that they combine family, neighborhood, and schooling
influences and that they reveal nothing about the process by
which familial and extrafamilial influences operate to make
siblings more alike than two individuals drawn at random
from the population.

1. These conclusions hold for so-called “broad based heritability,”
which is the sum of additive and nonlinear genetic effects (Falconer 1981).
Factors that render problematic the conclusions of simple behavioral genet-
ics models include (1) in-utero environmental shocks and twins’ competi-
tion for resources (Devlin et al. 1997); (2) greater similarity of treatments
accorded to MZ twins by parents, teachers, and classmates; (3) measure-
ment error; and (4) greater similarity of sibling mutual influence for MZ
twins than for other siblings.

2. Devlin et al. (1997) estimate “narrow sense” (additive) heritability
to be .34 and nonadditive heritability to be .14. They also obtain sizable
estimates (.20 for twins; .05 for nontwin siblings) of the importance of the
in-utero component of environmental influences.
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includes family income); therefore they point out that the re-
sidual neighbor correlations provide an upper bound on the
direct effects of neighborhood influences.

National surveys such as the Panel Study of Income Dy-
namics (PSID) and the National Longitudinal Survey of
Youth draw their child samples from a set of families living
in a tightly clustered neighborhood area. Because these clus-
ters approximate neighborhood areas, it is possible to calcu-
late both sibling and neighbor correlations for various out-
comes of interest. Solon et al. (2000) calculate such correla-
tions with a PSID sample consisting of individuals age 8–16
in 1968. For their outcome measure—years of completed
schooling—the sibling correlation (.54) is much higher than
the estimated neighbor correlation (.19); this suggests that
the effects of extrafamilial contexts are limited in scope.

After removing effects of easily observed socioeconomic
characteristics of families (race, family income, family struc-
ture, and maternal schooling) shared by children living in the
same neighborhood, the neighbor correlation declines further
(to .10), suggesting an even more limited scope for unique
neighborhood influences. All in all, the results obtained by
Solon et al. (2000) suggest that family influences are much
more important than neighborhood influences in accounting
for individual variation in completed schooling. In this pa-
per we extend this work by presenting correlations for sev-
eral youth outcomes and among schoolmates and peers, as
well as estimating separate sibling correlations based on the
degree of genetic relatedness.

There are a number of important qualifications for us-
ing correlations among classmates, peers, and neighbors as
upper-bound estimates of the causal role of extrafamilial
contexts. First, the transitory nature of neighborhoods,
schools, and especially peer groups (Urberg et al. 1995) in
children’s lives may impart a downward bias induced by
measurement error. For example, because residential mobil-
ity is quite common in the United States, especially among
younger children, children sharing a neighborhood at any
given point may have quite different residential histories.
This bias, however, may not be large because residential
moves typically occur between similar neighborhoods.3

As a second and related concern, studies of neighbor-
hood and school effects are static in the sense that they relate
the individual’s status at a point in time to his or her environ-
ment at that time. However, the status of a child or adolescent
at a given time represents the cumulative effects of all past
contexts, including experiences occurring in past neighbor-
hoods and schools, and may reflect only a small portion of
the contribution of the current neighborhood or school.

In contrast, a neighborhood or school more legitimately
can be held accountable for a child’s change in achievement
or behavior during the time when that child lives in that

Solon et al. (2000) argue that an analogous correlation
for children not in the same family but attending the same
school or growing up in the same neighborhood provides an
upper-bound estimate of the potential importance of the
shared environments of classmates or neighbors that lie out-
side the immediate family. Correlations on achievement or
behavioral outcomes between unrelated neighbors or class-
mates that are similar to those of siblings would suggest a
strong extrafamilial component to the sibling correlations.
In contrast, high sibling correlations coupled with low
neighbor and classmate correlations would suggest that
family effects govern the sibling correlations and that the
scope for pure (i.e., extrafamilial) neighborhood or school
effects is quite small.

Solon et al. (2000) formalize these observations in an
additive model of the effect of family and extrafamilial con-
text on some outcome of interest. They first confirm that the
sibling covariance in a child outcome of interest is the sum
of (a) shared family variance, (b) shared neighborhood vari-
ance, and (c) twice the covariance between family and neigh-
borhood factors.

Next they show that the covariance between neighbor-
ing children (or classmates or peers) from different families
is the sum of (1) the shared neighborhood variance (identical
to (b) above, and an unambiguous component of the true
neighborhood effect), (2) twice the covariance between fam-
ily and neighborhood factors (identical to (c) above), and (3)
the covariance in family backgrounds among neighboring
children. In comparing sibling with neighbor covariances,
one can see that shared neighborhood variance and covari-
ance between family and neighborhood factors are common
to both. The shared family variance is obviously missing
from the nonfamily neighbor covariance, whereas the family
background covariance of neighboring children is missing
from the sibling covariance.

Solon et al. (2000) argue that a neighborhood correla-
tion can be viewed as an upper bound on the possible causal
role played by neighborhood factors. It is biased upward be-
cause merely sharing similar family backgrounds with neigh-
bors and classmates (component 3 above) is not a true neigh-
borhood effect. As an additional source of upward bias, the
neighbor correlation attributes to neighborhood effects all of
the covariance between family and neighborhood factors
(component 2). Because the allocation of this covariance to
family or to neighborhood effects is inherently ambiguous,
allocation to neighborhood factors in the neighbor correla-
tion is overgenerous.

Solon et al. (2000) tighten the bound on the neighbor
correlation by subtracting off measurable aspects of family
background from the shared family background component
(component 3 above). They do so by calculating residuals
from an auxiliary regression of child outcomes on observed
family characteristics and then correlating the residuals
across neighboring children. Residualizing may remove
some of the indirect effects of neighborhoods (e.g., if neigh-
borhood residence affects family income and if the neighbor
correlations are calculated on residuals from a regression that

3. Solon et al. (2000) cite evidence from a national sample of children
indicating that a measure of average family income based on census tracts
correlated .99, .90, and .76 respectively for residential locations one, five,
and 10 years apart. Furthermore, the correlations between 10-year average
neighborhood income and income in any one of the 10 years were all at least
.90 and averaged .94.
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terviewers made measurements of height using a tape mea-
sure, a fact important for our purposes.

Add Health project staff have developed sampling
weights that adjust for the differential sampling probabilities
of adolescents’ responding to the two in-home interviews.
We use these weights throughout our analysis and weight
each pair of individuals that falls into our various analysis
samples by the average value of their individual weights.

Add Health’s genetic oversample is one feature that we
exploit here. Information provided by adolescents in the in-
school questionnaire about siblings living in their household
was used to identify identical twins, fraternal twins,
nontwin siblings, and other genetically related pairs. MZ
and DZ twin pairs were sampled with certainty from the in-
school reports, providing an unusually large and nationally
representative sample of twins for the Wave 1 interview and
for our analyses. In cases where twins and their parents
were uncertain whether the twins were identical or fraternal,
zygosity was determined by testing saliva samples for four
DNA markers.

Nonfamilial pairs of interest to us include peers, neigh-
bors, and grademates. In the in-school questionnaire each
adolescent respondent named his or her five best male
friends and five best female friends. Friendship pairs (i.e.,
peers) are constructed on the basis of the first (i.e., best
same-sex friend) nomination. Friendship pairs can span
school grades, but must come from the same school. In keep-
ing with our desire to estimate upper bounds on contextual
influences, our analysis is limited to two types of friends:
(1) “mutual best friends,” in which each individual in the pair
stated that the other was his or her number one best friend,
and both fell into the Wave 1 sample; and (2) “unrequited
best friends,” in which one individual in the pair nominated
the other as number one best friend but the nominee named
someone else as best friend, and both fell into the Wave 1
sample. To ensure the extrafamilial character of our data, we
excluded cases in which individuals nominated themselves,
siblings, or other relatives as best friends.

Neighborhood location at the time of the Wave 1 inter-
view was determined by matching residential addresses to
Census Bureau block group identifiers. Sample members
who did not live together and did not name each other as
best friends but who lived in the same block group are re-
garded as “neighbors” in our analysis. Schoolmates consist
of individuals who do not belong to the same family, did not
name each other as best friends, and did not live in the same
Census block group, but who attended the same school and
grade as defined by membership on the school rosters; these
were secured just before the in-school interviews.

To ensure that our sample was not selected on the basis
of achievement or behavior, we limited the age range for our
adolescents to 12 to 19 at the time of the in-school question-
naire. Although a few 10- and 11-year-old students re-
sponded to the in-school questionnaire, they are quite un-
usual in that they are much younger than the typical grade 7
or 8 student and probably were promoted to the upper grade
level on the basis of achievement. At the other end of the age

neighborhood or attends that school. In two data sets, Bryk
and Raudenbush (1988) and Bryk, Raudenbush, and
Congdon (1996) found that more than 50% of the variation
in rates of mathematics learning (i.e., change in math
achievement) is due to differences between elementary
schools. In the same data sets, less than 20% of the variation
in math score levels lay between schools.

A third concern is that the self-selected nature of con-
text, particularly peer groups, will cause the correlations we
calculate to overstate, perhaps dramatically, the causal role
played by peers (Manski 1993). In the extreme case, suppose
that an adolescent befriends individuals who are similar to
the adolescent in family background, personality, and behav-
ior but who play no causal role in affecting his or her own
behavior and achievement. Peer-based correlations of the
kind we calculate would be high but would reflect no true
causal effect of peer-based contextual factors. Selection fac-
tors are present but presumably are less important in parents’
choices of schools and neighborhoods than in an adolescent’s
choice of friends.

Fourth, we advise caution in interpreting small contex-
tual correlations because they are not inconsistent with ef-
fective policy interventions. Effect sizes that program evalu-
ators commonly view as medium-sized or even large trans-
late into small proportions of variance in individual out-
comes “explained” by context and into small intracontext
correlations (Cain and Watts 1972; Rosenthal and Rubin
1982). For example, Duncan and Raudenbush (1999) show
that a large effect (0.6 standard deviation) on child outcomes
of interest from a treatment administered in one of two iden-
tical neighborhoods or schools would account for only 8%
of the variance in that outcome across neighborhoods.

METHODOLOGY

Data

Our data come from the National Longitudinal Study of Ado-
lescent Health (Add Health), a nationally representative
study of adolescents in grades 7 through 12 in 132 U.S.
schools in 1995 (Bearman, Jones, and Udry 1997). An in-
school questionnaire was administered to every student who
attended each sampled school on a particular day during the
period from September 1994 to April 1995. A random sample
of some 200 students from each high school/feeder school
pair was then selected for in-home interviews and produced
the core in-home sample of about 12,000 adolescents. A
number of special samples (e.g., ethnic and genetic) were
also selected on the basis of in-school responses. The core
plus the special samples produced a total sample size of
20,745 adolescents in Wave 1.

The in-home interviews were conducted between April
and December 1995. These yielded what is called “Wave 1
data,” our data source for correlations of levels of achieve-
ment and delinquency. All adolescents in grades 7 through
11 in Wave 1 (plus grade 12 students who were part of the
genetic sample) were targeted roughly one year later for the
Wave 2 in-home interview. During the Wave 2 interview, in-
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spectrum, 20-year-old respondents probably were held back
at least once and thus are also excluded.

These restrictions produce the following maximum
sample sizes for the sets of same-sex pairs that we analyze:
226 MZ twins; 166 DZ twins; 534 full nontwin siblings; 773
mutually nominated best-friend pairs; 1,357 unrequited best-
friend pairs; 268,906 neighbor pairs; and 291,704 grademate
pairs. Sample sizes vary across outcome measures because
of missing data.

Measures

We focus on measures of achievement (the Add Health Pic-
ture Vocabulary Test) and behavior (a delinquency scale).
For methodological reasons, we also include interviewer-
measured height, which ought to be influenced by genetic
and possibly family environmental factors, but not plausibly
affected by extrafamilial contexts such as peers, neighbor-
hoods, or schools. All three measures are continuous; distri-
butions for test scores and height are nearly normal. Con-
tinuous outcome measures provide much greater precision
in testing for differences in correlations.

Adolescents were given the Add Health Picture Vocabu-
lary Test (PVT), a computerized, abridged version of the
Peabody Picture Vocabulary Test (Revised), at the beginning
of the first in-home interview. We use the age-normed score
on this test provided on the data file by the Add Health staff.

The delinquency scale consists of responses to questions
about the number of times in the past 12 months the respon-
dent (1) painted graffiti, (2) damaged property, (3) shoplifted,
(4) ran away from home, (5) stole a car, (6) stole something
worth less than $50, (7) stole something worth $50 or more,
(8) burglarized a house or building, and (9) sold drugs. These
sensitive questions were administered to youths through a
laptop and headphones; thus there was no chance that a par-
ent or anyone else present in the household at the time of the
interview could hear or see questions or responses. We ex-
perimented with both “whether ever” and “frequency” ver-
sions of these scales and found that dichotomous indicators
of “whether ever” provided the best fit in our correlation
models. Because of the multiple-item character of this scale,
we estimated correlations with structural equation models,
as described below.

Height and delinquency scores vary with age and gen-
der. Because we did not want our correlations to reflect the
influence of either demographic factor, we adjusted for them
by treating our boy and girl samples as distinct. We regressed
each indicator on a set of single-year age dummy variables,
using data from the entire in-home core samples of boys and
girls and weighting by the core poststratification weights.
The difference between an adolescent’s reported score and
his or her age-based gender-specific predicted score is our
dependent variable. This adjustment was unnecessary for the
PVT score, which is already age-normed.

Simple neighbor, grademate, and peer correlations over-
state causal associations insofar as they reflect shared exog-
enous family and individual characteristics. Like Solon et al.
(2000), we adjust correlations of the nonfamily pair groups

(i.e., peers, schoolmates, and neighbors) for these differences
by calculating residuals from a second set of regressions. In
our case the residualizing regressions included dichotomous
measures of Hispanic, white, and black ethnicity/race, with
“other” (Asian, Native American, and other races) constitut-
ing the omitted category; stepparent, single-mother, single-
father, and “other” family structure categories, with two bio-
logical parents as the omitted category; annual family income
broken down into $15K–$25K, $25K–$35K, $35K–$50K,
and above $50K, with <$15K as the omitted category; and
mother’s education less than 12 or equal to 12 years, with
education more than 12 years as the omitted category.

In the case of all but height and for both boys and girls,
we adjusted for common physical characteristics using self-
reports of a heart problem, asthma, or breathing problems,
use of braces for arms, artificial limbs, and age minus grade.
For boys, we also adjusted for self-reports of the following
physical characteristics: hair under arms, thickness of facial
hair, voice lower than in grade school, and relative physical
development. For girls, we adjusted for self-reports of breast
size, curvaceous body, ever menstruated, and relative physi-
cal development.4  Our correlations labeled “adjusted” in our
tables are based on correlations of these residualized scores.

Methods

We calculated correlations between the various pair sets for
height, PVT, and the delinquency scale. In the case of the
delinquency scale, we estimated a structural equation model
of the pair correlation using the generic model depicted in
Figure 1; this model, for simplicity, assumes two rather than
nine indicators. The model assumes a latent delinquency fac-
tor for each person (DEL_P1 and DEL_P2) that is indicated
by the two items (ITEM1 and ITEM2); the factor loadings (1
and a) and the error variances (b and c) are constrained to be
equal for both individuals in the pair and across all of the
pair groups.5  Because our indicators are residuals obtained
from a regression, and hence possess metric properties, we
were able to use maximum-likelihood estimation to calcu-
late the correlations. The correlation r is the key parameter
estimated from this model.

In the case of a model with a single indicator, no error
variance, and a factor loading of 1, this model reproduces
the SAS-estimated Pearson correlation to two significant dig-
its. We used such a model to obtain correlations, standard
errors, and significance tests for height and PVT.

Because the standard errors assume simple random sam-
pling, they somewhat understate standard errors that would

4. In a preliminary stage, we estimated models that incorporated ad-
justment for everything except the physical characteristics. The results dif-
fered little from the models based on the full set of adjustments; this finding
suggests that family ethnicity/race and SES provide the bulk of the differ-
ences with the age-adjusted correlations.

5. We conducted factor analyses to establish that a single-factor model
fit the data well. To constrain factor loadings to be identical across groups,
we fit a multigroup model separately for boys and for girls, in which these
constraints were imposed on all groups but the correlations were allowed to
vary across the groups. Except where noted in the text, imposition of the
cross-group constraints had little effect on the correlations.
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account for Add Health’s complex sampling design. To esti-
mate proper standard errors, we used a jackknife procedure
(e.g., Lee, Forthofer, and Lorimor 1989; Mosteller and Tukey
1977). Each of the 132 schools is a sampling cluster; therefore
we recalculated the structural equation model that estimates
each correlation 132 times, removing one school at a time.
The mean of these 132 correlation estimates is always equal to
the estimate obtained under the simple random sampling as-
sumption; the standard deviation of these 132 correlation esti-
mates is taken to be the standard error of the correlation.

RESULTS

Table 1 presents weighted descriptive statistics for height,
PVT verbal comprehension, and the delinquency index as
well as for the demographic measures used in our analyses.
On average, boys are nearly five inches taller than girls but
differ little on the PVT vocabulary score. Half of all boys
and three-fifths of all girls reported never engaging in any of
the delinquent behaviors in the year preceding the interview.
Property damage and petty theft were the delinquent behav-
iors reported most frequently. Demographic characteristics
of the samples of boys and girls reflect the representative
quality of these data.

Table 2 presents correlations and their standard errors
for our three dependent variables for the various groups of
male and female pairs. Siblings are divided into same-sex
twins and nontwin full siblings.6  As described above, best-
friend, neighbor, and grademate correlations are computed
both on residual scores based on a simple age adjustment
and, to remove the spurious shared background component,
on residual scores based on adjustment for family SES and

ethnicity/race, as well as all individual physical characteris-
tics except height.

Height

Our one physical characteristic, height in inches as measured
by the interviewer, serves two benchmark functions. First,
there exists a large behavioral genetics literature on within-
family correlations, with which Add Health data can be com-
pared. Second, because it is very unlikely that peers, neigh-
bors, and classmates affect height in any causal sense, corre-
lations based on these contexts are a useful indication of the
degree of self-selection operating in these environments.

The pattern of height correlations for the various sets of
siblings, .84 for MZ twins and .46 to .53 for other siblings
(Table 2), is generally consistent with the literature (e.g.,
Plomin et al. 1990). For nonsibling pairs, correlations are
below .10 for all but best-friend girls, indicating little scope
for either causation or self-selection in these environments.
At .27 to .29, correlations reveal considerable self-selection
among girls in the mutual selection of best friends.

PVT Verbal Achievement

For PVT scores, the MZ twin correlation (.78) is higher than
the DZ twin correlation (.64); this difference is somewhat
smaller than is found in the literature on verbal comprehen-
sion.7  As in Solon et al. (2000), neighbor correlations of
completed schooling and the neighbor and grademate PVT
correlations in the Add Health data are much smaller than
sibling correlations, and decline even further with adjust-
ments for family SES and individual physical characteristics.
The results displayed in Table 2, adjusted for SES, imply an
upper-bound explained variance of 8% for neighborhood
contexts and 7% for school contexts for verbal achievement
as measured by PVT.

ITEM1

DEL_P1

ITEM2

E1
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FIGURE 1. STRUCTURAL EQUATION MODEL FOR CORRELATIONS

6. Sample sizes precluded separate estimation of MZ and DZ correla-
tions in height and PVT for boys and for girls. Pooling same-sex twin pairs
increases heritability because the heritability estimate includes the variance
explained by sex. We experimented with distinguishing siblings who were
and were not close in age (using a two-year age difference as a cutoff) and
with estimating models for the half-siblings in the sample. We found few
systematic differences in correlations when we divided the nontwin siblings
by age. Small sample sizes for half-siblings precluded the estimation of
models for that group.

7. In the case of twin studies of verbal comprehension, Nichols (1978)
reports average correlations of .78 for identical twins and .59 for fraternal
twins. In the case of full-scale IQ scores, Bouchard and McGue (1981) con-
ducted a meta-analysis of 212 IQ correlation studies and reported the fol-
lowing weighted average correlations for pairs reared together: .86 for MZ
twins; .60 for DZ twins; .47 for nontwin siblings, and .31 for half-siblings.
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TABLE 1. MEANS AND STANDARD DEVIATIONS OF DEPENDENT VARIABLES AND OF INDEPENDENT VARIABLES USED

TO ESTIMATE RESIDUALS

Boys Girls_______________________ ______________________

Mean SD Mean SD

Dependent Variables

Height in inches 69.135 3.537 64.501 2.822

Picture Vocabulary Test
standardized scores 101.907 13.797 100.685 13.993

Delinquency

Proportion of zeros on all 9 items 0.521 0.500 0.625 0.484

Mean number of nonzero items 2.654 1.768 2.258 1.520

Proportion nonzero on:

Painting graffiti 0.110 0.313 0.071 0.256

Damaging property 0.244 0.429 0.122 0.327

Shoplifting 0.264 0.441 0.200 0.400

Ran away from home 0.074 0.263 0.097 0.295

Stealing a car 0.115 0.318 0.088 0.283

Stealing worth > $50 0.064 0.245 0.031 0.174

Burglarizing a building 0.066 0.249 0.033 0.178

Selling drugs 0.103 0.304 0.050 0.218

Stealing worth < $50 0.231 0.421 0.156 0.363

Variables Used in Regressions to Calculate Residuals

Age

12 0.025 0.157 0.031 0.173

13 0.139 0.346 0.149 0.356

14 0.159 0.366 0.166 0.372

15 0.165 0.371 0.172 0.377

16 0.167 0.373 0.172 0.377

17 0.167 0.373 0.159 0.366

18 0.149 0.356 0.137 0.344

19 0.028 0.166 0.014 0.117

Race and ethnicity

Non-Hispanic white 0.672 0.470 0.672 0.470

Non-Hispanic black 0.156 0.363 0.163 0.370

Hispanic 0.121 0.327 0.120 0.325

Other 0.051 0.221 0.045 0.208

Mother’s years of schooling

Less than 12 0.173 0.378 0.190 0.392

12 0.339 0.473 0.334 0.472

13 or more 0.400 0.490 0.410 0.492

Missing mother’s
years of schooling 0.088 0.284 0.067 0.250

Family structure

Living with 2 parents, both biological 0.542 0.498 0.528 0.499

Living with 2 parents, one biological 0.174 0.379 0.170 0.375

Living with single mother 0.189 0.391 0.218 0.413

Living with single father 0.038 0.192 0.023 0.150

Other family structure 0.057 0.233 0.061 0.240

Family income

Less than $15,000 0.119 0.324 0.122 0.328

(continued)



444 DEMOGRAPHY, VOLUME 38-NUMBER 3, AUGUST 2001

SES-adjusted best-friend PVT correlations range from
.13 to .29 for both boys and girls; these are larger than neigh-
bor and schoolmate correlations but still considerably
smaller than any of the sibling correlations. Because we sus-
pect that at least part of the best-friend correlation is due to
peer selection rather than to peer-induced causal influences,
we conclude that the extent of peer influences on levels of
verbal achievement is smaller than the set of family (possi-
bly including genetic) and other contextual influences shared
by siblings.

Delinquency

Delinquency correlations are generally smaller than PVT
achievement correlations, and are affected much less
strongly by adjustments for family SES and individual physi-
cal characteristics. At .42 and .49, the MZ and DZ brother
correlations are virtually identical (p = .733); are consider-
ably smaller than the .71 and .47 correlations reported in

Rowe (1983); imply little scope for genetic effects; and im-
ply considerable scope for shared environmental influences.8

We observed considerable variability in these correlations;
this depended on seemingly innocuous steps in the analysis
such as whether the data are weighted or whether the items
are scaled as “whether ever” versus “frequency.” Conse-
quently we are cautious in drawing conclusions about herita-
bility from the Add Health data.9

(Table 1, continued)

Boys Girls_______________________ ______________________

Mean SD Mean SD

$15,000 to $24,999.99 0.106 0.308 0.108 0.310

$25,000 to $34,999.99 0.109 0.312 0.109 0.312

$35,000 to $49,999.99 0.155 0.362 0.142 0.349

$50,000 or more 0.285 0.452 0.283 0.451

Missing family income 0.226 0.418 0.235 0.424

Boys’ physical development variables

Hair under arms (from 0, not at all, to 1, very thick) 0.535 0.255

Thickness of facial hair (from 0, scattered, to 1, very thick) 0.240 0.276

Voice lower than in grade school (from 0, the same, to 1, as
low as an adult man) 0.566 0.329

Relative physical development (from 0, look younger than
most, to 1, look older than most) 0.547 0.286

Girls’ physical development variables

Breast size (from 0, same as in grade school, to 1, as
developed as a grown woman) 0.582 0.275

Curvaceous body (from 0, as curvy as in grade school, to 1,
much more curvy than in grade school) 0.586 0.271

Ever menstruated (0, no; 1, yes) 0.904 0.294

Relative physical development (from 0, look younger that
most, to 1, look older than most) 0.570 0.273

Physical disabilities

Heart problem, asthma, or breathing problems (0, none; 1,
any of the three 0.031 0.163 0.040 0.186

Other disabilities (0, none; 1, some) 0.047 0.199 0.050 0.207

Use of braces for arms, hands, legs, feet, or artificial
limbs (0, no; 1, yes) 0.187 0.367 0.156 0.345

Age minus grade 6.079 0.715 5.920 0.656

Unweighted Number of Observations (Wave 1) 9,232 9,591

Unweighted Number of Observations for Height (Wave 2) 6,565 6,903

Note: All results are weighted with grand-sample weights, rescaled to actual sample size.

8. The patterns of factor loadings for boys’ and girls’ delinquency mod-
els differed sufficiently to preclude pooling boy and girl twin samples for
delinquency. Furthermore, model convergence problems precluded estima-
tion of models based on twin sisters. Thus only twin brother delinquency
correlations are included in Table 2.

9. Our sensitivity tests of the delinquency index involved application
of sample weights as well as different ways of scaling the index. We treat
responses to questions beginning “How many times in the last year did
you…” as both dichotomous (i.e., “whether ever”) and continuous (“fre-
quency”). With regard to index scaling, we alternatively assume equal fac-
tor loadings and estimate factor loadings using the EQS structural equations
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As with test scores, the SES-adjusted delinquency cor-
relations among neighboring boys (.028) and grademates
(.033 and .002) suggest an exceedingly modest scope for
neighborhood and school effects on delinquency. Grademate
correlations are smaller for older than for younger males in
the sample. Although this finding may indicate that school-
based contextual influences are stronger for boys in middle
school than in high school, it also may merely reflect the fact
that high schools draw from geographically larger and socio-

economically more heterogeneous catchment areas than do
the feeder middle schools.

At .25, SES-adjusted best-friend correlations are much
larger than neighbor and grademate correlations, similar in
size to nontwin brother correlations, and half the size of twin
brother correlations. This implies that peer influences on
boys’ delinquency have an upper bound that is no higher than
family influences; given the contamination of peer correla-
tions by selection factors, it is probably lower.

Because girls reported delinquent acts infrequently, we
encountered problems in estimating correlations among MZ
and DZ twin sisters. Neighbor and grademate correlations
were higher for girls than for boys, but still were less than
.08 in all cases. The largest of these correlations are for
middle-school girls, possibly because girls’ problem behav-
iors are more vulnerable to contextual influences at that
stage. Peer similarity in delinquent behavior is greater among
“unrequited” than “mutual” girl pairs, a finding for which
we have no ready explanation.

TABLE 2. HEIGHT, PVT, AND DELINQUENCY INDEX CORRELATIONS FOR VARIOUS PAIR GROUPS OF BOYS AND GIRLS

Height PVT Delinquency Case Count Range___________________ _________________ __________________ _____________________

Pair Group Boys Girls Boys Girls Boys Girls Boys Girls

MZ Twins .842 .783 .417 .––a 104–115 98–109

(.049) (.033) (.153)

DZ Twins .527 .640 .491 .––a 81–92 69–72

(.111) (.098) (.153)

Full Siblings .464 .476 .462 .564 .253 .169 232–259 239–268
(.078) (.093) (.073) (.047) (.107) (.165)

Best Friends .099 .286 .462 .411 .298 .212 183–288 267–402
(.123) (.094) (.063) (.075) (.142) (.127)

Adjusted Best Friends .044 .279 .247 .241 .248 .155
(.129) (.094) (.088) (.069) (.133) (.139)

Unrequited Best Friends .091 .090 .337 .431 .176 .461 425–663 444–679
(.069) (.065) (.056) (.050) (.058) (.072)

Adjusted Unrequited Best Friends .045 .054 .133 .287 .196 .438
(.069) (.064) (.050) (.058) (.057) (.065)

Neighbors .027 .030 .181 .217 .036 .043 71,478– 74,194–
(.010) (.011) (.038) (.043) (.008) (.010) 127,499 135,719

Adjusted Neighbors .010 .012 .057 .072 .028 .036
(.006) (.006) (.036) (.032) (.007) (.008)

Grademates, 7/8 .014 .028 .147 .166 .048 .079 9,535– 10,949–
(.015) (.016) (.027) (.036) (.022) (.019) 13,737 15,803

Adjusted Grademates, 7/8 .004 .009 .037 .047 .033 .065
(.014) (.011) (.014) (.018) (.021) (.018)

Grademates, 10/11 .059 .041 .225 .200 .007 .034 82,218– 81,297–
(.021) (.013) (.041) (.034) (.010) (.017) 112,867 141,032

Adjusted Grademates, 10/11 .003 .006 .065 .069 .002 .021
(.006) (.010) (.028) (.033) (.007) (.012)

Notes: Data shown are the weighted SEM correlations described in the text. Numbers in parentheses are standard errors obtained through a jackknife procedure.
All results are weighted by using the average grand-sample weights for each pair, rescaled to actual sample size. For PVT and delinquency, adjusted correlations are
estimated over regression residuals, where the independent variables introduced were age, ethnicity/race, family structure, family income, mother’s education,
physical disabilities, and physical development. For height, the physical disabilities and physical development independent variables were not included.

aResults not shown because of model convergence problems.

algorithm. For both the brothers’ and the sisters’ sample, the correlation
depended crucially on sample weighting as well as on the ways in which the
items in the index and the index itself were scaled. For example, the herita-
bility estimate from SAS, based on a simple delinquency index formed by
adding up the number of “at least once” responses to the nine delinquency
questions, was 21%. When sample weights are applied to those data, the
heritability estimate is reduced to 3%. A more sophisticated, factor-analytic
approach to scaling the index items produces respective unweighted and
weighted heritability estimates of 48% and –2%. The use of a “times per
year” instead of an “at least once” scaling of the delinquency items pro-
duces negative heritability estimates in two cases (–.32 in one case).
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Our correlations for neighbor and school contexts are
presented as distinct, but the memberships overlap consider-
ably. Boys who attend the same school are recruited from
one to 89 different neighborhoods (with a median of 8); the
range for girls is one to 117 (with a median of 9). Boys and
girls who live in the same neighborhood, however, tend to
go to a very limited number of schools: one or two for boys,
and one to three for girls (with a median of 1 in both cases).

To assess whether the combination of neighborhood and
school contexts might account for many more of the simi-
larities in our sample, we estimated intraclass correlations
based on all possible combinations of block groups and
schools. We did this for the combined samples of grade 7/
grade 8 and grade 10/grade 11 students. The resulting
intraclass correlations were similar to the largest of the PVT
and delinquency neighbor and classmate correlations re-
ported in Table 2; this finding indicates that our correlations
are capturing most of the explanatory power of the neighbor-
hood and school areas.

DISCUSSION

We have used correlations collected from a nationally repre-
sentative sample of siblings, peers, neighbors, and
grademates to estimate upper bounds on the possible causal
effects of families, peers, neighbors, and schools on achieve-
ment and delinquency. Our results consistently show a much
higher scope for family (possibly including genetic) context
than for school and neighbor contexts. Peer correlations
sometimes rival nontwin sibling correlations, but the former
reflect an unknown degree of self-selection.

The difference between sibling and other correlations
was striking. For the PVT verbal achievement measure, even
the nontwin sibling correlations were roughly twice as large
as SES-adjusted best-friend correlations and more than eight
times larger than either grademate or neighbor correlations.
For delinquency, family-based correlations also were much
larger than neighbor and grademate correlations. The greater
scope for school influences on seventh- and eighth-grade
girls was noteworthy, but even in this case the grademate cor-
relations did not exceed .10.

Taken together, the uniformly low correlations for
school and neighborhood contexts suggest that these are not
the primary sources of inequality in youths’ achievement and
behavior. We find far more variability in achievement and
behavior within a neighborhood or school than between
neighborhoods or schools. Our estimates suggest that fami-
lies account for most of the “action,” although they do not
indicate what is most important about families.

We repeat the warning that schools and neighborhoods
may influence adolescents’ developmental trajectories more
strongly than they affect the levels of achievement or behav-
ior observed at any particular point. We lacked the data to
estimate change models for our PVT achievement scores, and
our attempts to estimate delinquency change models pro-
duced uncomfortably unstable coefficients. Insofar as these
models generate reliable change correlations, it did not ap-
pear that either schools or neighborhoods accounted for

much of the variance in either boys’ or girls’ delinquency
trajectories. Further work on change models is needed, how-
ever, before conclusions can be drawn.

Although we have used the differences in correlations
between MZ and DZ twins to generate back-of-the-envelope
estimates of heritability and shared and unshared family en-
vironmental influences, we come away disheartened by the
imprecision and instability of our estimates of some of our
measures. The Add Health survey is the first nationally rep-
resentative study of twins, and it secured larger numbers of
twin pairs than are available in most behavioral genetics
studies; even so, in the case of delinquency, we often could
not reject hypotheses of either zero heritability or the sub-
stantial degree of heritability presented in literature reviews.
Estimates of shared and unshared environmental influences
were similarly imprecise.

What about peer influences? We use the similarity of
best friends as an upper-bound estimate of these influences,
realizing that such similarity reflects some unknown combi-
nation of selection and causation. Although best-friend cor-
relations for both verbal achievement and delinquency were
considerably higher than were either neighbor or grademate
correlations, they rarely exceeded any of the sibling correla-
tions. Disentangling causal influences in peer relationship is
extremely difficult (Manski 1993; Moffitt 1998) but ought to
be a priority for future contextual research.
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