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The Early Growth and Development Study is a
prospective adoption study of birth parents, adop-

tive parents, and adopted children (N = 359 triads) that
was initiated in 2003. The primary study aims are to
examine how family processes mediate or moderate
the expression of genetic influences in order to aid in
the identification of specific family processes that
could serve as malleable targets for intervention.
Participants in the study are recruited through adoption
agencies located throughout the United States, follow-
ing the birth of a child. Assessments occur at 6-month
intervals until the child reaches 3 years of age. Data
collection includes the following primary constructs:
infant and toddler temperament, social behavior, and
health; birth and adoptive parent personality character-
istics, psychopathology, competence, stress, and
substance use; adoptive parenting and marital rela-
tions; and prenatal exposure to drugs and maternal
stress. Preliminary analyses suggest the representa-
tiveness of the sample and minimal confounding
effects of current trends in adoption practices, includ-
ing openness and selective placement. Future plans
are described.

Longitudinal and cross-sectional studies have shown
that heritable child characteristics influence parents’
behavior towards their children (Dunn et al., 1986;
Reiss et al., 2000). For example, heritable hostile
behavior in adolescent adoptees has been shown to
evoke harsh disciplinary practices in adoptive parents
(Ge et al., 1996). Evocative or environmentally medi-
ated effects have also been found to be prominent in
the preschool and school entry periods (Deater-
Deckard, 2000; Deater-Deckard & O’Connor, 2000).
In addition, family context and parenting processes
play a central role in the moderation of genetic influ-
ences on child behavior. Large genotype x
environment (G × E) interaction effects have been
found for the development of conduct disorder and
aggression in adolescents, antisocial personality disor-
der in adults, and depression in women (Button et al.,
2005; Cadoret, 1982; Cadoret & Cain, 1981;

Cadoret et al., 1983, 1995, 1996). Such G × E inter-
actions are likely to be present in early childhood,
when child behavior has proven to be amenable to
intervention (Olds et al., 2005); however, adoption
studies prospectively examining social processes
during this period are rare, with the current study and
the Colorado Adoption Project (Plomin & DeFries,
1985) being the only such studies to date.

In addition, most data on evocative influences are
derived from twin studies. Because twin offspring
share 50% of their individual difference genes with
each parent, it is difficult to ascertain from twin
studies whether evocative effects of heritable features
in the child have comparable effects in caretakers who
do not share the same genes. The adoption design is a
powerful method for estimating these effects because
adoption is a natural experiment in which children
are reared in families where they are genetically unre-
lated to their caretakers (Haugaard & Hazan, 2003).
In the adoption design, similarities between birth
parents and their child who has been placed with an
adoptive family suggest genetic influences (due to
shared genes and a lack of shared rearing environ-
ments). Similarities between adoptive parents and
adopted children likely reflect environmental
processes (due to shared rearing environments and the
lack of shared genes).

Overview of Current Study
This report describes the Early Growth and
Development Study (EGDS), a prospective adoption
study designed to examine specific features of family
relationships that mediate or moderate the expression of
genetic influences as they appear in infancy and unfold
later in development. The investigation of G × E interac-
tion effects and genotype–environment (GE)
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correlations can provide crucial information about mal-
leable environmental processes that might reduce
adverse genetic risk. Thus, a second goal of the EGDS is
to systematically identify specific family processes and
maladaptive conditions that could serve as malleable
targets for intervention. The study includes 359 adop-
tion triads consisting of the child, the child’s adoptive
parents, and the child’s birth parents. Assessments
occur during the infancy and toddler periods. By focus-
ing on family processes beginning in infancy, the EGDS
provides a unique opportunity to detect GE processes
when first expressed.

Study Hypotheses and Aims
The conceptual model for the EGDS is based on the fol-
lowing hypotheses: (a) adoptive parenting behaviors are
influenced by contextual factors (e.g., parental psy-
chopathology, marital conflict, and perceived economic
distress), (b) the contextual factors moderate genetic
influences on child behavior, (c) adoptive parenting
behaviors moderate and partially mediate genetic influ-
ences on child behavior, (d) child characteristics and
adoptive parenting behavior show change and continu-
ity across time points, and (e) the relationships
described above hold when potential violations of the
adoption design assumptions are controlled (i.e., selec-
tive placement, intrauterine exposure, and openness in
adoption). Within this model, we hypothesize specific
mediating and moderating mechanisms on adjustment
along three developmental pathways: externalizing
behavior, internalizing behavior, and social competence.

There are three primary aims for this study. The
first is to examine specific parenting processes that
mediate the expression of genetic influences on chil-
dren’s internalizing behavior, externalizing behavior,
and social competence. We hypothesize that geneti-
cally influenced child behavior will evoke specific
parenting practices (GE correlation), that these parent-
ing practices will amplify genetically influenced child
behavior, and that this reciprocal process will affect
children’s psychosocial well-being. The second aim is
to examine specific parenting processes and contextual
factors that moderate genetic influences on internaliz-
ing behavior, externalizing behavior, and social
competence. We hypothesize that specific parenting
behaviors (e.g., harsh or noncontingent responses to
child aversive behaviors) and contextual factors (e.g.,
adoptive parent psychopathology) will moderate
genetic risk and protective influences on early child-
hood internalizing behavior, externalizing behavior,
and social competence (G × E interaction) and amplify
child outcomes over time. Our third aim is to identify
the mechanisms of G × E interaction. We focus on
mechanisms in order to examine how, when, and why
G × E interactions occur. We hypothesize that G × E
interactions can be explained by their effects on the
reciprocal, genetically influenced processes between
parent and child. Specifically, child evocative G × E
interactions are indicated when heritable characteristics

of the child evoke more adverse or more favorable
parental response in some types of family environ-
ments but not in others, and child sensitivity G × E
interactions are indicated when heritable characteris-
tics make the child more sensitive to differences
between favorable and adverse family environments.

One illustration of our model is shown in Figure 1:
our hypothesis that adoptive parent’s intrusive parent-
ing responses will moderate and partially mediate
genetic influences on children’s anxious behavior in
the context of adoptive parent anxiety symptoms,
exacerbating child anxiety symptoms over time. The
EGDS design is also highly relevant for furthering the
understanding of ameliorative and protective
processes. For example, supportive environmental
conditions can help offset genetic risk, and protective
genetic characteristics can buffer against harsh envi-
ronmental conditions. EGDS includes a focus on both
risk and protective processes.

Recruitment Methods
The EGDS recruitment procedures were designed to
accomplish the following: (1) to reduce the likelihood
of recruiting only one member of the adoption triad;
(2) to minimize potential ethical concerns by not initi-
ating contact until after the period of revocation; (3)
to minimize the probability that participation in the
study would cause information to be transferred
across participants, including adoption agencies; (4) to
recruit a sample that would contain ethnic diversity
and varying levels of adoption openness (contact and
knowledge between birth and adoptive families); and
(5) to recruit a large subsample of birth fathers. This
complicated recruitment strategy entailed the collabo-
ration of three recruitment sites: mid-Atlantic (George
Washington University), West/Southwest (University
of California, Davis), and Pacific Northwest (Oregon
Social Learning Center).

Recruitment efforts began in Spring 2003 with the
recruitment of adoption agencies into the study (N = 33
agencies in 10 states). The agencies reflected the full
range of US adoption agencies: public, private, reli-
gious, secular, those favoring more open adoptions, and
those favoring more closed adoptions. As adoption
agencies often work in multiple states, the EGDS partic-
ipants currently reside in 43 states. Each adoption
agency appointed a liaison from their organization to
perform the initial stages of recruitment into the study.
Liaisons received recruitment training by the EGDS
staff, and agencies were provided an honorarium for
their efforts assisting with recruitment.

Inclusion Criteria

Agency liaisons identified participants who completed
an adoption plan through their agency and met the
study’s eligibility criteria: (a) the adoption placement
was domestic, (b) the baby was placed within 3
months postpartum, (c) the baby was placed with a
nonrelative adoptive family, (d) the baby had no known
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major medical conditions such as extreme prematurity
or extensive medical surgeries, and (e) the birth and
adoptive parents were able to read or understand
English at the 8th-grade level. All types of adoptive
families were eligible for study enrollment (e.g., same-
sex parents, single parents, and hearing-impaired
parents). A total of 1796 triads met the study criteria. A
flow chart of the recruitment procedures is illustrated in
Figure 2 with the left bolded column indicating the path
to a successfully recruited adoption triad.

Initial Recruitment by Agency Liaison

Once eligibility criteria were met, approximately 4 weeks
postplacement, the agency liaison mailed a letter on
agency letterhead describing the study to each eligible
adoptive family. A study brochure and a postcard were
included for the adoptive family to return if they did not
wish to be contacted. Two weeks after the mailing,
liaisons called the birth mothers linked to the adoptive
families that did not return the postcard requesting no
contact (82% of the adoptive family letters mailed).
During the telephone call with the birth mother, the
liaison briefly described the study and asked for permis-
sion to have a recruiter from the study contact her
directly. When the birth mother gave permission for
study contact, the liaison provided the telephone number
of the birth mother to the EGDS birth parent recruiter.
The project employs separate birth parent and adoptive
family recruiters, to ensure that project staff do not
transfer information between members of the adoption
triad. We have maintained this separation through all
stages of the study, including assessment.

Recruitment of Birth Mothers by Project Staff

Once a birth mother had consented to being contacted
(79% of the time), a birth parent recruiter called her

and attempted to recruit her into the study. If the birth
mother agreed to participate (89%), she was sent an
informed consent form and additional study informa-
tion. One week later, the recruiter called the birth
mother to review the consent form and answer ques-
tions. Once the birth mother returned a signed consent
form via postage-paid mail, she was considered an
active study participant.

Recruitment of Adoptive Families by Project Staff

After recruiting the birth mother, an adoptive family
recruiter attempted to recruit the adoptive family
using contact information provided by the agency. The
adoptive family recruiter contacted the adoptive
family by telephone, reminded the family of the letter
sent previously, and provided detailed information
about the study and about participation. If the adop-
tive parents agreed to participate (69%), they were
sent informed consent forms and additional study
information. Like birth mothers, adoptive parents
were considered recruited once they returned a signed
informed consent form.

At any point, if the birth mother or adoptive family
declined participation or was unable to be contacted,
recruitment efforts for that adoption triad ceased.
However, once an individual had consented to partici-
pate, that individual continued as a participant
regardless of the status of the other members of the
triad. Such participants are not considered as part of
our sample of 359 adoption triads and are not included
in analyses examining our primary hypotheses that
require linked adoptive parent and birth parent data.

Recruitment of Birth Fathers by Project Staff

Once the birth mother and adoptive parents were
recruited, project staff attempted to recruit the birth
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Figure 1
Illustration of environmentally mediated and moderated influences on children’s expression of anxious behavior.
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father. Most adoption studies incorporate information
about birth fathers only from hospital records or
similar reports. Thus, genetic contributions to child
behavior in previous adoption studies have been esti-
mated primarily from knowledge of only 50% of the
genetically transmitted characteristics (i.e., birth
mother characteristics only). The EGDS has the largest
sample of directly studied birth fathers in an adoption
study and is the only study to assess birth fathers lon-
gitudinally; we have recruited and assessed birth
fathers in 31% of our participating triads (n = 110).
Project staff members attempted to recruit the birth
father using the procedures outlined in the birth

mother recruitment section. Confidentiality of partici-
pation between birth mother and birth father was
maintained such that neither the agency nor project
staff shared information about birth parent study par-
ticipation between participants. If the agency liaison
did not know or could not reach the birth father, a
project staff member asked the birth mother if she was
willing to answer some questions about the birth
father to help the study locate him and invite him to
participate. In such cases, the birth mother was asked
about the birth father’s identity, her ability to contact
him, and any personal concerns about potential harm
from the birth father should she provide the study

Figure 2
Recruitment procedures and rates.
Note: AP = adoptive parents; BF = birth father; BM = birth mother.

*Percentiles for each box correspond to the proportion relative to the bolded box above it.
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with his contact information. If a birth mother did not
perceive harm and agreed to provide contact informa-
tion, she completed a consent form releasing his
information to the study.

As is shown in Figure 2, project recruitment staff
had low rates of declines (2% of birth mothers, 17%
of adoptive families, and 8% of birth fathers). Most
nonparticipants resulted from the inability of the
agency or the project to locate and contact a potential
participant. No systematic sampling biases were
detected in recruitment, as is detailed below.

Sample Description
The EGDS sample includes 359 triads: 359 adopted
children, 359 sets of adoptive parents, 359 birth
mothers, and 110 birth fathers. The mean age of the
adoption placement was 3 days (SD = 13 days).
Adoptive children’s birth dates ranged from January
2003 to January 2006. Demographic information
regarding parent age, race, education, income, and the
number of individuals living in the home at the time of
the adoption placement is provided in Table 1.
Adoptive parents had been married an average of 11.8
years (SD = 5.1 years) and 31% of the adoptive fami-
lies had at least one additional child in the home
(median age of additional children = 4.6 years, range =
newborn to 21 years). The majority of the time
(94%), the additional children were not biologically
related to the study child; 6% of the time they were a
full sibling to the study child.

As is indicated by these demographic statistics,
the discrepancy in sociodemographic characteristics
often found between birth and adoptive parents
(DeFries et al., 1994) is corroborated in the EGDS.
This suggests the utility of adoption as an interven-
tion on the sociodemographic environments of young
children. It also indicates potential restriction of
range in the environment, as has been noted in prior
reviews of the adoption design (Stoolmiller, 1999).
However, a recent systematic test of range restriction

biases has shown negligible effects on estimates of
heritability and the environment, even when range
restriction was present (McGue et al., 2006).
Further, the percentage of adoptive parents in the
EGDS sample with clinical-range anxiety and
depression (Beck Anxiety Inventory [Beck et al.,
1988] and the Beck Depression Inventory [Beck et
al., 1988]), psychopathology problems (self-report
and partner report), and divorced or single-parent
status since the birth of the child show adequate
variability (Table 2). For comparison, we include
similar statistics from several of Cadoret’s adoption
studies that have detected substantial G × E interac-
tions in adolescent and adult adoptees (Cadoret et
al., 1990, 1996). Notably, the rates of problems in
the EGDS adoptive families are substantial and are
quite similar to the Cadoret samples, despite the
younger age of our adoptive parents and the briefer
duration of their marriages. For example, our 9%
divorced or single parent rate, assessed at child age
18 months, can be expected to increase over time. In
addition, our rates of anxiety and depression are
comparable to other adult populations (Greenberg
& Beck, 1989). This variability in adoptive family
environment will facilitate the study’s ability to
detect environmental main effects and interactions
as required to test the study hypotheses.

Table 1

Demographics for Birth Parents and Adoptive Parents

Variable Birth mother Birth father Adoptive mother Adoptive father

Mean age (in years) 23.83 25.31 36.96 37.89
Race (%)

Caucasian 78 74 91 90
African–American 10 9 5 6
Asian 2 0 1 1
Multi-ethnic 5 11 3 1
Other 5 6 0 2

Mean educational level 5 5 9 9
Median annual household income < $20K < $20K $100K+ $100K+
Mean number of individuals in home 3.6 3.5 3.7 3.6

Note: Education 1 (< 8th grade), 2 (completed 8th grade), 3 (completed 12th grade), 4 (some trade school), 5 (completed trade school), 6 (some junior college), 7 (completed junior
college), 8 (some college), 9 (completed college), 10 (some professional/graduate school), 11 (completed professional/graduate school).

Table 2

Range of Variation in Adoptive Parent Characteristics

Adoptive family

Characteristic EGDS Cadoret (1990, 1996)

Anxiety 24% 25%
Depression 13% 30%
Total psychopathology/problems 66% 43%
Divorce/single-parent home 9% 12%
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Data Collection
Measurement for the EGDS has been guided by three
principles: adherence to a theoretical model guiding
the domains of assessment between parents and chil-
dren, adoptive family completion of three primary
assessments to allow for curvilinear estimates of
change, and utilization of a multimethod, multiagent
assessment strategy.

Guiding Theoretical Model

Our theoretical model rests on research indicating the
family process predictors of, and continuities within,
three lifecourse developmental pathways: internalizing
behavior, externalizing behavior, and social competence.
Lifecourse development in each of these pathways is well
supported by existing genetic and social data (e.g., Caspi
et al., 1995; Eisenberg et al., 2003; Gilliom & Shaw,
2004). To select phenotypes (and subsequent measures)
to focus on in our conceptual model, we relied on three
types of studies: adoption studies to identify phenotypes
that are known to be linked between birth parent and
adopted child and to be influenced by the environment
(e.g., Ge et al., 1996); twin and sibling studies to identify
phenotypes that have known genetic and environmental
influences (e.g., Petrill et al., 2006); and lifecourse
studies to identify how a phenotype might change or
evolve across development (e.g., Caspi & Roberts,
2001). Individually, these approaches have limitations as
guiding methodologies. For example, the knowledge
base from adoption studies is quite small, twin and
sibling studies generally do not permit a comparison of
phenotypes between generations, and lifecourse studies
without a genetically sensitive component cannot distin-
guish between phenotypic stability due to environmental
versus genetic influences. Considered together, however,
these three lines of work permitted us to develop data-
based hypotheses about probable birth parent–adopted
child phenotypic similarities and likely environmental
influences on these genetically influenced phenotypes.
For example, converging evidence from twin, adoption,
and lifecourse studies has pointed to birth parent
anxiety and child fearful temperament, birth parent
antisocial behavior and child impulsivity, and birth
parent sociability and child positive affect as three sets
of phenotypes that are genetically linked across genera-
tions and for which there are known environmental
influences. We applied this guiding methodology to aid
in the selection of the developmental pathways under
investigation (externalizing, internalizing, and social
competence) and the specific domains of functioning
within each pathway (e.g., anxiety, depression, antiso-
cial behavior, and sociability).

Overview of Assessment

The EGDS assessment includes questionnaires, in-person
interviews, telephone interviews, and standardized
testing for birth and adoptive parents and observational
interactions for adoptive families. Medical records for
birth parents are also collected. The interviews include
interviewer-administered questions, which create a

context whereby the interviewer can establish rapport
with the participant, and computer-assisted personal
interviews (CAPI) that are completed privately by par-
ticipants to facilitate confidentiality and honest
responses. Birth parents are assessed in person at 3 to
6 months and 18 months postpartum and via tele-
phone at 12, 22, 30, and 42 months. Adoptive
families are assessed in person at 9, 18, and 27
months and via telephone at 6, 12, 22, and 36
months. In-person assessments last approximately 2.5
hours, and telephone interviews last approximately 15
minutes. A listing of the measures administered is pre-
sented in Table 3.

In-Person Assessments

Birth parent in-person interviews are conducted in a
location convenient for the participant, most often at
home. Both interviews include CAPI questions, inter-
viewer-administered questions, and mailed
questionnaires (completed prior to the interview).
During the first interview (3–6 months), birth mothers
complete a pregnancy history calendar about their
activities and events during their pregnancy by each
interval/trimester. Once this calendar of salient events
is completed, birth mothers report about drug use and
other behaviors during pregnancy via CAPI. The
second interview (18 months) is similar to the first
interview with a few exceptions. The most significant
additions to the second in-person assessment are the
collection of detailed diagnostics using the Composite
International Diagnostic Interview (Kessler & Üstün,
2004) and the assessment of intelligence using two
subscales from the Wechsler Adult Intelligence Scale
(Wechsler, 1997). Birth parents also complete a CAPI
version of the antisocial personality and conduct dis-
order sections from the Diagnostic Interview Schedule
(Robins et al., 2000).

The three adoptive family in-person assessments
(at 9, 18, and 27 months) are conducted in the
family’s home. Assessments consist of questionnaires
sent to the adoptive parents for completion prior to
the interview, CAPI questions completed during the
visit, and videotaped interactions of the child, of each
parent with the child, and of the parents together. The
interactive tasks are designed to measure child behav-
ior, temperament, and parenting using a set of
developmentally appropriate stimuli.

Telephone Interviews

Telephone interviews are coordinated to occur
between the in-person assessments and are a means of
maintaining contact and rapport with participants.
The four birth parent telephone interviews focus pri-
marily on general well-being and on the ongoing
relationship with the adoptive family and the adoption
agency. In addition, to improve estimates of genetic
transmission of behavior by increasing information
about nonparticipating birth fathers, each birth
mother reports on the birth father’s characteristics. We
find birth mothers to be accurate reporters on birth
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Table 3

List of Study Measures

Assessment (in child age months)2

Name of measure Mode of 3 9 18 27 Phone interviews
collection1 (6, 12, 22, 30, 36, and 42)

Birth parent (genetic) and adoptive parent (postnatal environment) risk factors
Drug use and psychopathology

Composite International Diagnostic Instrument CAPI, I BP
CIDI Short Form — Symptoms CAPI BP AP AP
Tobacco use frequency3 CAPI BP AP
Beck Anxiety Inventory CAPI, M BP AP BP, AP AP
Beck Depression Inventory CAPI, M BP AP BP, AP AP
Diagnostic Interview Schedule (DIS) —

antisocial personality and conduct disorder components CAPI BP
Personality Diagnostic Questionnaire M AP AP
Elliott Social Behavior Questionnaire M BP BP
Public records Records BP
Brief depression/anxiety screeners and police contact3 T BP, AP BP, AP
Family History Research Diagnostic Criteria CAPI BP AP

Temperament, personality, and health
Temperament and Character Inventory M BP AP
Adult Self-Perceived Competence CAPI, M BP AP
General Life Satisfaction Questionnaire M BP AP BP AP
SF-36 Health CAPI BP AP BP, AP
Adult Temperament Questionnaire M BP
Life Orientation Test CAPI BP
Interviewer impressions3 O BP AP BP, AP AP BP, AP

Executive functioning and intelligence
WAIS: Information and Picture Completion I BP
Computerized Stroop Task I BP

Prenatal exposure to drugs
Pregnancy history calendar3, 4 CAPI BP
Medical records Records BM

Postnatal environment
Parenting

Handprint and Footprint Tasks3 O AF
High Chair Task3 O AC
Waiting Task3 O AC
Parent–Child Teaching Task3 (mother and father, separately) O AF AF AF
Child Clean-Up Task3 (mother and father, separately) O AF AF AF
Reunion3 O AF AF AF
HOME I AP AP AP
Parenting Scale M AP AP AP
Parent Daily Report M, T AP AP AP
Parental Efficacy Questionnaire M AP AP AP
Parenting daily hassles M AP AP AP
Student–parent relationship M AP
Interviewer impressions3 O AP AP AP AP

Marital relationship
Marital Relationship Questionnaire CAPI AP AP AP
Marital Interaction Task O AP AP

Continued over
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Table 3 continued

List of Study Measures

Assessment (in child age months)2

Name of measure Mode of 3 9 18 27 Phone interviews
collection1 (6, 12, 22, 30, 36, and 42)

Parent social stress and socioeconomic status
Negative life change events M BP AP BP AP
Family Financial Questionnaire M BP AP BP, AP AP
Family demographics3 M AP AP AP
Report of partner’s demographics/behavior3 CAPI BP AP BP
Therapy services use3 M AP

Adopted child characteristics (questionnaires completed by adoptive mothers and fathers)
Temperament

Infant Behavior Questionnaire M AP
Toddler Behavior Questionnaire M AP AP
Infant Characteristics Questionnaire M AP AP AP
Maternal Perception Questionnaire M AP AP AP
Home Temperament Task O AC AC AC
High Chair Task3 O AC
Waiting Task3 I AC
Gift delay O AC
Handprint and Footprint Tasks3 O AF AF
Gentle arm restraint O AC
Initial free play with interviewer3 O AF AF AF
Interviewer impressions3 O AC AC AC AC

Health and functioning
Sleep habits M AP AP AP
Your child’s health3 M AP AP AP

Executive functioning and language development
Stroop Shape Task I AC
Inhibitory Control (from TBQ) M AP AP
Gift Delay Task O AC
CBCL Language Scale M AP

Toddler outcomes
Child Behavior Checklist M AP AP
Maternal Perception Questionnaire M AP AP AP
Preschool Socioaffective Profile M AP
Clean Up Task (mother and father, separately) O AF AF AF

Potential confounds (assessed for all birth and adoptive parents)
Adoption process interview3 CAPI BP AP BP, AP AP
Adoption agency experiences3 CAPI, T BP AP
Perceptions of similarities and differences3 T AP
Adoption profile3 BP AP
Opinions about genetic inheritance CAPI BP AP
Birth parent contact with adoptive parent3 T BP BP BP
Adoptive parent contact with birth parent3 T AP AP AP AP

Birth parent current functioning
Romantic relationships M BP
About your health3 M BP BP
Demographic Questionnaire3 M, T BP BP BP
Interviewer impressions3 O BP BP BP

Note: 1M = mailed questionnaire, T = telephone interview, CAPI = computer assisted personal interview, I = interviewer directed interview, O = coded observation
2AP = adoptive parents, AF = adoptive family, AC = adopted child, BP = birth parents, BM = birth mother
3Developed/modified for EGDS
4BF PHC focuses on before and after conception of the child.
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fathers, especially on his mental health status, with
correlations of .35 to .36 for depression and anxiety,
.23 to .41 for antisocial personality and legal prob-
lems, and .35 for drug use problems. It is important to
note that these correlations also indicate that birth
mothers are able to discriminate between a birth
father’s mental health problems and his drug use prob-
lems, with higher correlations within constructs than
across. This is consistent with previous reports exam-
ining the accuracy of spousal reports on one another
(e.g., Achenbach et al., 2005; Caspi et al., 2001). The
four adoptive family telephone interviews focus pri-
marily on the ongoing relationship with the birth
parents and the agency, on general well-being, and on
the adopted child’s daily behavior and parenting.

Statistical Power
To examine our power to test the primary hypotheses
with our sample of 359 triads, we modeled several
alternative values based on commonly observed genetic
and environmental effects. We estimated a 92% reten-
tion rate based on our current retention rates for the
second assessment (99% for adoptive families, 90% for
birth mothers, and 89% for birth fathers). Most of the
core hypotheses could use birth parent data from the
first assessment to measure genetic influences if birth
parent data from subsequent waves are missing. Our
power analyses were based on converging practices
(Cohen, 1988) and on state-of-art results (MacCallum
et al., 1996). We sought to determine whether the
sample of 359 triads (N = 330 when a 92% retention
rate is assumed) would be sufficient for detecting signif-
icant genetic and environmental main effects,
significant GE interaction effects, and model fit in
structural equation modeling (SEM). We used the
commonly reported genetic effects for the constructs
under investigation (range = .10–.50) and findings of
birth parents’ effects on adolescent adoptees (β = .31
and .42; Ge et al., 1996; O’Connor et al., 1998).
Power analysis results suggested that a sample of 330
triads would provide power well above .90 for detect-
ing genetic and environmental main effects, power of
.50 to .98 for detecting G × E interaction effects, and
power of .78 to .93 for model testing in SEM, suggest-
ing sufficient power to test the study hypotheses.

Preliminary Analyses
Participant enrollment was completed during Spring
2006, and data collection for all study waves is under-
way. Demographic information has been recorded for
all participants (used in the first set of analyses below),
and a subsample of 280 triads has completed their first
in-person assessment (used in the second set of analyses
below). Analyses focus on investigating sample repre-
sentativeness and investigating adoption practices.

Sample Representativeness

We sought to examine whether the EGDS sample was
representative of the population from which it was

drawn. To assist with this, each participating adoption
agency recorded the education, income, and age of all
birth and adoptive parents who met the EGDS inclu-
sion criteria and completed an adoption plan through
their agency during the EGDS enrollment period. We
compared the demographic information between
triads who participated in the EGDS (N = 359 triads)
with those of the eligible nonparticipants (N = 1286
triads available for analysis). As shown in Table 4,
only two of 11 comparisons reached statistical signifi-
cance, and they proved trivial in practical terms (i.e.,
participating adoptive mothers achieved slightly
higher educational levels than nonparticipating adop-
tive mothers, and participating birth fathers were
slightly younger than nonparticipating birth fathers).
There were no significant demographic differences
between birth mothers for whom birth fathers were
recruited and birth mothers for whom birth fathers
were not recruited. These comparisons suggest the
representativeness of the EGDS sample to the popula-
tion from which it was drawn.

Because our sample was recruited from three differ-
ent regions, regional differences in sample characteristics
were examined. We compared birth mother, birth
father, adoptive mother, and adoptive father education
level, income, and age by region. Of the 33 compar-
isons, only three were significant (p < .05): adoptive
father’s education was slightly higher in the Pacific
Northwest than in the West/Southwest site or the
mid-Atlantic site, and birth mother’s household
income was slightly higher in the mid-Atlantic site
than the West/Southwest site. The ethnic distribution

Table 4

Comparison Between Participants and Eligible Nonparticipants
on Education, Income, and Age

Participants Nonparticipants
Variable M (SD) M (SD) p

BM education 4.84 (3.03) 4.61 (3.04) ns
BM income 1.21 (0.68) 1.17 (0.54) ns
BM age 23.83 (6.12) 24.53 (6.33) ns
BF education 5.00 (3.18) 5.47 (3.66) ns
BF income 1.27 (0.63) 1.22 (0.49) ns
BF age 25.31 (7.42) 27.34 (8.13) < .01
AM education 9.16 (1.82) 8.64 (2.46) < .01
AM age 36.96 (5.54) 37.63 (6.05) ns
AF education 8.87 (2.32) 8.53 (2.60) ns
AF age 37.88 (5.93) 38.50 (6.31) ns
AP income 4.99 (1.19) 4.89 (1.26) ns
Note: BM = birth mother, BF = birth father, AM = adoptive mother, AF = adoptive father,

AP = adoptive parents.

Education: 1 (< 8th grade), 2 (completed 8th grade), 3 (completed 12th grade), 
4 (some trade school), 5 (completed trade school), 6 (some junior college), 
7 (completed junior college), 8 (some college), 9 (completed college), 10 (some
professional/graduate school), 11 (completed professional/graduate school).

Income: 1 = $20,000 or less; 3 = $40,000–59,999; 5 = $80,000–99,999.
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of participants was also similar across regions. Taken
together, these preliminary analyses provide greater
confidence of the representativeness of the EGDS
sample and the generalizability of study results.

Adoption Practices

The adoption design rests on several assumptions about
the separate influences of genetic and environmental
influences on child development. For example, once
intrauterine factors such as prenatal alcohol and drug
consumption, maternal depression and stress, and
exposure to environmental toxins have been consid-
ered, similarities between the birth parent and adoptive
child can be assumed to result from genetic factors.
Trends in adoption practices such as selective placement
(agency matching of birth and adoptive parent charac-
teristics) and openness (contact and knowledge between
birth and adoptive families) can pose a threat to these
assumptions and can bias model estimates. For
example, adoptive children might be more likely to
resemble their birth parents (inflating genetic estimates)
if birth parents are in direct contact with the child.
Thus, we examined the variation in two aspects of the
adoption process — openness and selective placement
— with our preliminary sample of 280 triads and then
examined whether systematic variation in these charac-
teristics biased our model estimates.

The level of openness was measured by asking
birth mothers and adoptive mothers and fathers to
report on the amount of contact and knowledge
between them. Responses were categorized into seven
discrete categories: very closed (no information about
the adoptive parents or birth parents), closed (only
general information that the agency provided), medi-
ated (written communication only, conducted through
the agency), semi-open (exchange of letters and
emails, cards, and pictures, but no face-to-face
contact), open (visits one to three times per year and
communication semiregularly by telephone, mail, or e-
mail), quite open (visits about every other month and
frequent communication by telephone, mail, or e-mail),
and very open (visits at least once monthly and commu-
nication several times a month by telephone, mail, or
e-mail). The prevalence of each level of openness as
rated by birth and adoptive parents is shown in Table
5. Results suggest significant variation in openness
across the sample. In addition, birth mothers, adoptive
mothers, and adoptive fathers were in strong agree-
ment about the level of openness (r = .72 – .87).

An openness composite that included birth mother,
adoptive mother, and adoptive father reports of open-
ness (described above), the level of contact between the
birth and adoptive parents (five scales ranging from 1
[Never] to 5 [Daily]), and the extent of knowledge
about each other (six scales ranging from 1 [A lot] to 4
[Nothing]) was constructed (α = .85). Preliminary
analyses suggest that the number of significant corre-
lations between the openness composite and our birth
parent and adoptive family measures approximated

levels expected by chance, suggesting negligible impact
of openness on model estimates.

To test for selective placement, we correlated birth
parent characteristics with adoptive family character-
istics that were unlikely to be influenced by evocative
effects (e.g., demographic characteristics). No relation-
ship was significant. Thus, systematic selective
placement or bias due to the level of openness has not
been detected in the EGDS sample, though we will
continue to examine such variables as the children
mature and the effects of openness may change.

Future Plans
The current funding supports in-person data collection
of the EGDS participants through child age 27
months. These assessments will be completed by April
2008. We will continue to monitor and evaluate the
sample representativeness and adoption practices
while testing the study’s primary hypotheses of the
mediating and moderating role of the environment on
the expression of genetic influences.

Hypothesis Testing in the Current Study 

Prior to pursuing hypothesis testing, composite indices
for each prespecified domain of functioning will be con-
structed for birth parents to estimate genetic influences,
for adoptive parents to estimate parenting and context,
and for adoptive children to estimate the behavioral
constructs hypothesized in the study aims. In the course
of developing our constructs, we will attempt to include
observational data, records data, and questionnaire
data so that we minimize potential method variance
problems. When this is not possible (e.g., when the
association between measures for the same construct is
low-to-moderate), we will retain measures in single-
agent form. To examine the hypothesized evocative GE
correlations, we will first examine associations between
birth parent characteristics (e.g., sociability) and adop-
tive parenting (e.g., sensitive parenting). A significant
association is strong evidence for evocative GE correla-
tion. In the absence of effects of confounding factors,
this association should occur only when the child serves
as a mediator. Further analysis is necessary to assess
whether measured characteristics of the child mediate

Table 5

Self-Reported Level of Openness in the Adoption 
(Percentage of Participants)

Level of openness Birth mother Adoptive mother Adoptive father

Very closed 0% 0% 0%
Closed 3% 6% 7%
Mediated 11% 18% 18%
Semi-open 16% 15% 14%
Open 34% 40% 40%
Quite open 19% 13% 13%
Very open 17% 8% 8%
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the birth parent–adoptive parent association. We will
use SEM to trace these mediated effects under the cri-
teria set by Baron and Kenny (1986).

Multiple regression and SEM will be employed to
examine our G × E hypotheses. We will examine the
GE interaction between parental response to the child
and birth parent characteristics in predicting adopted
child outcomes. A significant statistical interaction
between adoptive parenting and birth parent charac-
teristics would suggest that the expression of genetic
characteristic in the child is amplified or alleviated
according to adoptive parenting behaviors.

Additional Hypotheses Requiring New Data Collection

We are also seeking funding to incorporate two addi-
tional sets of hypotheses into the EGDS study. In the
first, we seek to extend the focus of EGDS by collect-
ing additional data designed to facilitate the
disaggregation of the effects of genes, prenatal drug
exposure, and postnatal rearing environment by
increasing the sample size by 200 triads and collecting
DNA from all participants. Prenatal experiences of the
child were categorized as potential confounds in
EGDS. In this first extension, the focus is on how the
rearing environment enhances or reduces risk to chil-
dren engendered by drug use of birth parents, and on
estimating whether this risk is conferred by genetic or
intrauterine mechanisms or an interaction between the
two. By adding the collection of DNA from all family
members and shifting the measurement focus, we will
begin to disentangle the effects of genetic risk from the
effects of prenatal and postnatal environments on the
development of toddlers. Because this proposed exten-
sion is focused on disentangling the effects of prenatal
drug exposure from genetic risk and on interactions
between specific genes and specific environments, the
EGDS sample size of 359 triads does not provide
enough power to test these aims. As a result, the first
extension seeks to collect data on an additional 200
triads (N = 559).

In the second extension, we will explore how
genetic and environmental influences on child behav-
ior can be traced through their influences on three
early responding systems that undergo substantial
maturation during the preschool period: emergent lit-
eracy, hypothalamic–pituitary–adrenal (HPA) axis
functioning, and executive functioning. Each of these
systems is influenced by genetic and environmental
factors and might thus moderate a child’s effect on, or
sensitivity to, the family environment. In addition,
each is closely linked to internalizing, externalizing,
and social competence. Each system might be a
product of environmental moderation processes and
might thus provide the first developmental indication
of specific environmental effects that moderate genetic
influences. We hypothesize that there are G × E inter-
actions on HPA functioning, executive functioning,
and emergent literacy and that such environmental
moderation affects children’s internalizing, externaliz-
ing, and socially competent behavior. In each early

responding system, we seek to narrow the gap
between the moderating variables and the develop-
mental processes on which they exert their influence.
Both of these proposed extensions are currently under
consideration for future funding.
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