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Experiences in infancy, childhood, and adolescence, both positive
and negative, set the stage for later adaptive andmaladaptive devel-
opment (Cicchetti, 2017; McLaughlin et al., 2022). It is now widely
recognized that most forms of psychopathology first emerge in
early childhood and adolescence, and that even psychopathology
that onsets in adulthood is often presaged by earlier symptoms
and problematic behaviors evident much earlier (see Casey et al.,
2014; Kim-Cohen et al., 2003; Paus et al., 2008). Recent reviews and
meta-analyses of the prevalence and age of onset of mental disor-
ders around the world find that approximately a quarter of chil-
dren and adolescents have experienced a mental disorder in the
past year, one-third to one-half have experienced amental disorder
by 18 years, and peak age of onset is 14.5 years (Merikangas et al.,
2022; Solmi et al., 2022). An extensive body of research seeking to
understand those factors conferring risk for developing psychopa-
thology or promoting adaptation has been conducted. A funda-
mental question is how and to what extent parents, parenting,
and the rearing environment, as well as other key contextual fac-
tors, such as peers, schools, and geopolitical and sociocultural con-
texts, contribute to adaptive and maladaptive child outcomes.
Familial risk is of particular importance, with approximately
15% to 23% of children worldwide living with a parent affected
by psychopathology or substance use (Leijdesdorff et al., 2017),
and these children at several-fold higher risk for developing
psychopathology themselves, including anxiety, depression, atten-
tion problems, disruptive behavior, and substance use (Fisher,
2017; Hill et al., 2011; King et al., 2009; McAdams et al., 2015;
Weissman et al., 2016).

Genetic and environmental influences on adaptive and
maladaptive development

Fundamental to research on the development and familial trans-
mission of psychopathology is well established evidence that varied
forms of psychopathology are genetically influenced to at least
some extent (Polderman et al., 2015; Turkheimer, 2000). The esti-
mated proportion of phenotypic variance attributable to genetic
differences among individuals ranges from 37% for depression
to over 70% for ADHD (Nikolas & Burt, 2010; Sullivan et al.,

2000). At the same time, it is abundantly clear that aspects of
the environment are also critical in shaping the onset, expression,
course, and severity of psychopathology. Differentiating genetic
from environmental influences and identifying those aspects of
the rearing and larger environments that are causal influences is
necessary to understand the development and determinants of
psychopathology and mechanisms of familial transmission. Doing
so requires moving beyond correlational studies to study designs
that are genetically and causally informative. Typical family studies
of nuclear (biologically related) families and parent-child dyads
can establish associations and identify potential explanatory fac-
tors, including parenting impairment and familial adversity, for
the development and familial transmission of psychopathology.
However, because the rearing environment (including parenting)
is completely confounded with genetic influences in samples of
biologically related families, even the best family studies are limited
in their causal inference – they cannot account for or rule out
genetic confounding to isolate nongenetically influenced environ-
mental contributors.

Although parents, families, and the rearing environment clearly
contribute to child development, the last several decades have seen
accumulating evidence that genes can and do help to shape the
environments experienced by children, including the rearing envi-
ronment (Kendler & Baker, 2007). In their classic paper, Scarr and
McCartney (1983) outlined a theory of development in which
genes help to dictate experiences. Individuals’ genotypes influence
the environments to which they are exposed in multiple ways.
Passive gene-environment correlation occurs when parents pro-
vide rearing environments to their biological children that are
influenced by genes shared by parent and child (e.g., parents with
a genetic liability to anxiety model fear responses to their tempera-
mentally fearful children). Evocative gene-environment correlation
occurs when children evoke responses from their environments that
are influenced by their genotype (e.g., childrenwith a genetic liability
toward disruptive behavior elicit harsh reactions from parents and
teachers). Active gene-environment correlation occurs when chil-
dren selectively attend to or place themselves in environments that
are genetically influenced (e.g., adolescents with a genetic liability
toward disordered eating behaviors seeking out “pro-ana” social
media). Determining which aspects of the development and familial
transmission of psychopathology are genetically influenced and
which are due to environmental influences – and to which specific
aspects of the environment – is critical for informing etiological
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models of psychopathology, ascertaining causal mechanisms, iden-
tifying those children, parents, and families at greatest risk, and
developing and implementing the most targeted and effective pre-
ventive-intervention efforts. Interventions that target putative envi-
ronmental factors (e.g., parental modeling, the quality of parent- or
teacher–child relationships, social media) that fail to appropriately
account for genetic influences on these environmental exposures
will be less or even not at all effective. The complex interplay of genes
and environment over time and development, and in different fam-
ilial and sociocultural contexts, highlights the need for genetically
informative research that can account for genetic confounding to
identify causal environmental risk factors.

Aims of this Special Issue

In this Special Issue, we have brought together a collection of
papers that leverage genetically informative study designs to fur-
ther our understanding of the development and familial trans-
mission of psychopathology. In so doing, we seek to highlight
for developmental psychopathology researchers the usefulness
of these approaches for understanding etiology and causal mech-
anisms, provide an overview of classic and state-of-the-art genet-
ically informative approaches and quantitative methods, and
consider challenges and opportunities for genetically informative
research as the field continues to advance. These papers illustrate
many of the fundamental developmental psychopathology prin-
ciples first introduced by Cicchetti (Cicchetti & Rogosch, 1996;
Cicchetti, 1984, 1993; Cicchetti & Toth, 2009), including a focus
on both normal and abnormal developmental processes that are
evident during infancy, childhood, and adolescence; equifinality
and multifinality, or the different developmental pathways that
may lead to both adaptive and maladaptive functioning, includ-
ing competent adaptation despite genetic liability or exposure to
environmental adversity; and the importance of taking a multiple
levels of analysis approach and an interdisciplinary perspective to
understanding the development and familial transmission of
psychopathology.

The papers in this Special Issue also illustrate several tenets of
behavior genetics that may be less familiar to developmental psy-
chopathologists, though the concepts themselves are readily inte-
grated into a comprehensive understanding of child development
within larger familial and sociocultural contexts. Behavior genetics
is the study of genetic variation in psychological phenotypes
(including both adaptive and maladaptive behaviors/symptoma-
tology). Developmental psychopathology has long recognized
the role of genes in child development – the field of developmental
psychopathology has been interdisciplinary since its inception,
integrating across embryology, epidemiology, genetics, neuroscience,
philosophy, psychiatry, psychoanalysis, clinical, developmental,
experimental, and physiological psychology, and sociology
(Cicchetti, 1990). In fact, because developmental psychopathol-
ogy explicitly emphasizes a multiple levels of analysis approach,
researchers seeking to understand “the whole organism” (Sroufe
& Rutter, 1984) within their contexts, and thus working at differ-
ent levels, must develop theories that are consistent across all lev-
els of inquiry (Cicchetti & Dawson, 2002). Collectively, the papers
in this Special Issue highlight the importance of genetic influences
on the development and familial transmission of psychopathol-
ogy. At the same time, these papers also speak to important
nuances in the relative influences of genes and environments,
identify specific nongenetically influenced aspects of parenting
and the rearing environment, and point to peer and other

sociocultural contexts that also influence adaptive and maladap-
tive development.

Genetically informative approaches to the development
and familial transmission of psychopathology in this
Special Issue

In their comprehensive overview of genetically informative
approaches, Sellers et al. (2022) describe many of the study designs
used by papers in this Special Issue, highlighting the critical role of
these approaches for understanding genetic and environmental
influences on the etiology and course of psychopathology. In par-
ticular, they emphasize the potential for “genetic confounding” on
putative environmental factors and the advantages of genetically
informative approaches for elucidating potentially causal environ-
mental processes in the development and familial transmission of
psychopathology – after accounting for genetic influences. Of note,
their review covers traditional quantitative behavior genetics
approaches, including classic twin family and adoption study
designs, as well as extended designs, such as children of twins, dis-
cordant siblings (including twins), maternal and paternal exposure
during pregnancy, and assisted reproductive technology study
designs, and more recently developed molecular genetics
approaches, including polygenic scores derived from genome-wide
association studies (GWAS) and Mendelian randomization. Their
overview of the different approaches, including assumptions,
strengths, and limitations of each, summarized in a comprehensive
table, will be extremely useful to developmental psychopathologists
and other researchers in outlining how the field stands to benefit
from using systematic, complementary, genetically informative
approaches to understand the development and familial transmis-
sion of psychopathology.

Classic twin family and adoption studies

Several papers in this Special Issue use classic twin family and adop-
tion study designs. Twins and adoptive families can be thought of as
a type of quasi- or “natural” experiment (Cook et al., 1979; McGue
et al., 2010; Rutter, 2007; Shadish et al., 2002) in which genes and
family environments systematically (and quasi-randomly) vary,
allowing comparisons across varying proportions of shared genes
and environments and among biologically related and unrelated
family members who do and do not also share their family environ-
ments. Twin and adoption studies allow estimation of the relative
proportion of genetic and environmental influences on a behavioral
trait, typically operationalized as A (additive genetic influences, the
effects of individual genes summed across loci), C (shared environ-
mental influences, that which makes members of the family similar
to one another), and E (nonshared environmental influences, that
which makes members of the family dissimilar, as well as any mea-
surement error). Twin and adoption studies take advantage of
differences in genetic relatedness of family members to estimate
ACE using biometric models – monozygotic (“identical”) twins
share 100% of segregating genes, dizygotic (“fraternal”) twins share
50% of segregating genes on average and, by definition, 100% of the
shared environment and 0% of the nonshared environment.
Adoptive parents and children siblings share 0% of their genes
and 100% of the shared environment.

In a twin sample prospectively assessed over multiple assess-
ments in the Wisconsin Twin Project, Planalp et al. (2022) exam-
ined the predictive role of a key early temperamental trait,
behavioral inhibition, for later social anxiety in adolescence, find-
ing evidence of bidirectional associations between behavioral
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inhibition and social anxiety. Bivariate biometric models indicated
genetic influences on shared variance between childhood behav-
ioral inhibition and adolescent social anxiety, as well as unique
variance in adolescent social anxiety, with the remaining variance
explained by nonshared environmental influences. In the twin sub-
sample in the Adolescent Brain Cognitive Development Study,
Waller et al. (2022) found that higher callous-unemotional traits
were associated with lower parental acceptance, more family con-
flict, and more parental psychopathology. Using bivariate biometric
models, they found evidence of overlap in genetic and nonshared
environmental influences on callous-unemotional traits and family
conflict. In extended gene-by-environment interaction models, they
found that the magnitude of nonshared environmental influences
on callous-unemotional traits was greater among children with
lower parental acceptance and greater parental psychopathology.

The adoption study design is optimal for examining environ-
mental influences of parenting on children because it includes
adoptive parents and their nonbiologically related adopted
children, thus ruling out passive gene-environment correlation.
However, a study examining adoptees and their adoptive
parents cannot rule out genetic influences on familial transmis-
sion entirely, as adopted children’s genotypes may evoke paren-
tal and familial experiences via evocative gene–environment
correlation. In the Colorado Adoption Project, Gresko et al.
(2022) found that parent–child relationship quality and adoles-
cent orientation to parents were associated with adolescent sub-
stance use among both adoptive and nonadoptive families,
indicating evidence for environmental influences, not passive
gene-environmental correlation. Moreover, sibling associations
for parenting were comparable across adoptive and nonadoptive
sibling pairs, suggesting evidence against evocative gene-
environment correlation. Leve et al. (2022) addressed children’s
genetic risk in the Early Growth and Development Study. The
inclusion of biologically related birth parents, in addition to
nonbiologically related adoptive parents, allowed them to con-
sider the implications of parenting by adoptive parents among
children at higher and lower genetic risk due to birth parent
psychopathology. They found that structured parenting was
associated with fewer behavior problems among children with
higher genetic risk, but more behavior problems among children
with lower genetic risk. These papers highlight the usefulness of
classic twin family and adoption studies for understanding
nongenetically influenced environmental (causal) effects during
childhood and adolescence, the importance of disambiguating
environmental influences from passive and evocative gene-
environment correlation, and the implications for interventions that
consider children’s genetic liability, as specific aspects of parenting
may be differently effective or even harmful for some children.

Extended twin family studies

Many of the papers in this Special Issue use extended twin family
designs that incorporate aspects of classic twin family and adoption
study designs. The nuclear twin family model directly incorporates
twins’ biological parents into the classic twin model, allowing dis-
ambiguation of shared environmental influences into sibling level
(i.e., what increases similarity between twins but not between
parents and their children) and parent-child level (i.e., what
increase similarity between twins and their parents) and examina-
tion of passive gene-environment correlation. Hyde et al. (2022)
examined child executive function and mechanisms of familial
transmission in the Michigan Twins Neurogenetics Study using

both twin family and nuclear twin family approaches. They found
modest genetic and large nonshared environmental influences
on child executive functioning and no evidence of shared environ-
mental influences or passive gene-environment correlation.
Bivariate biometric models also indicated little evidence of evoca-
tive gene-environment correlation, significant shared environ-
mental overlap between both warm and harsh parenting and
child executive functioning (i.e., either passive gene-environment
correlation or environmental mediation), and some overlap of
nonshared environmental influences on harsh parenting and child
executive functioning, after accounting for genetic confounds.
O’Connor et al. (2022) used the nuclear twin family study in the
Michigan State University Twin Registry to examine disordered
eating among pre-early puberty girls. They found that sibling level,
but not parent–child level, shared environmental influences and
nonshared environmental influences accounted for disordered eat-
ing, with no evidence of direct or indirect (via passive gene-
environment correlation) genetic influences.

Burt et al. (2022) introduced a novel genetically informative
study design that included nonbiologically related step-parents
(primarily step-fathers) in the Nonshared Environment and
Adolescent Development study. This approach incorporates
aspects of adoption studies (i.e., rearing by a nonbiologically
related step-parent) as well as classic family studies (i.e., rearing
by a biologically related parent). They found that paternal depres-
sion was associated with adolescent depression and behavior prob-
lems for both biological and nonbiological step-fathers, indicating
environmental influences accounted for this association. The asso-
ciation between paternal depression and child psychopathology
was mediated by father–child conflict, even in “blended” families,
in which one child was biologically related to the father and the
other was not.

The children of twins study design takes advantage of the fact
that children of monozygotic twins are as genetically related to
their parents as they are to their parents’ co-twins in order to exam-
ine familial transmission. In the Twin and Offspring Study in
Sweden, Marceau et al. (2022) examined the familial transmission
of internalizing and externalizing symptom severity (i.e., comorbid
symptoms) and directionality (i.e., preponderance of internalizing
versus externalizing symptoms). By placing their findings from this
children of twins study (i.e., parents are twins) in the context
of their work in a classic twin family study design (i.e., children
are twins), they concluded that the familial transmission of
severity and directionality are likely due to direct phenotypic
transmission and/or nonpassive (evocative or active) gene-
environment correlation and severity was also likely due to
passive gene-environment correlation. Taken together, these
papers highlight the usefulness of extended twin family
approaches, especially when used in conjunction with other
twin family and adoption study designs, for understanding envi-
ronmental influences on children and adolescents. They also
highlight several potential points of intervention in the rearing
environment that show evidence of nongenetically influenced
environmental (causal) mediation of associations between
parental and child/adolescent functioning or psychopathology.

Discordant twin/sibling studies

Some papers in this Special Issue leveraged discordant twin/sibling
study designs. These designs allow the approximation of an experi-
ment when random assignment is not ethical or feasible (e.g., to
family adversity) by considering twins and siblings who are
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discordant for or who differ in some type of exposure. The co-twin
control study design increases causal inference by accounting for
all genetic and environmental influences shared by twins in a twin
pair – whether measured or unmeasured. This allows greater con-
trol of confounds than possible in the usual studies of singletons,
which typically attempt to account for such confounding by
including measured covariates in models – necessarily limited to
the constructs researchers think to measure and the psychometric
properties of those measures – and are unlikely to account for all
confounds.

Using the co-twin control study design in the Child and
Adolescent Twin Study in Sweden, O’Reilly et al. (2022) examined
the potential protective influence of sports participation, physical
activity, and friendship quality on substance use and self-harm
behavior in adolescence. After controlling for shared familial
(genetic and environmental) liability, they found suggestive evi-
dence for the potentially causal effects of sports participation
and friendship quality on increased adolescent substance use
but protective effects of sports participation, physical activity,
and friendship quality on decreased self-harm behaviors.
Knopik et al. (2022) used the sibling-control study design in the
Missouri Mothers and Their Children study to examine potentially
causal effects of maternal smoking during pregnancy on executive
functioning in early-mid adolescence. Comparing siblings discord-
ant for prenatal exposure to maternal smoking allows the isolation
of effects of maternal smoking accounting for any other family or
contextual risk shared by siblings. They found little evidence of
direct effects of prenatal exposure to maternal smoking on execu-
tive functioning after accounting for shared confounding and other
child and family risk factors. These papers highlight the potential
for discordant twin/sibling studies for increasing causal inference
by accounting for both measured and unmeasured familial liability
shared by twins/siblings. Isolating causal risk and protective factors
or ruling out causal effects has critical prevention–intervention
implications, as intervening on non-causal factors (e.g., maternal
smoking) will be ineffective if other preventive-intervention efforts
are not also applied (e.g., identifying at-risk families indexed by
maternal smoking, addressing familial and contextual risk factors).

Molecular genetics approaches

As Balbona et al. (2022) and Plomin et al. (2022) review, the third
wave of genetics research has moved beyond statistical inference of
ACE estimates in biometric models of twins and adoptees.
Advances in direct measures of genetic influences have led to
increasingly accurate polygenic scores for an increasingly broad
range of relevant behavioral traits. Polygenic scores are derived
in genotyped data as associations with a measured behavioral trait
aggregated across millions of variants over the entire genome.
Critically, once polygenic scores have been derived, they can then
be computed for any individual with genotyped data.

The “DNA revolution” has revitalized interest in gene-
environment interactions – variation in genetic susceptibility to
environmental influences that may lead to adaptive or maladaptive
development – now using polygenic scores as measured genetic
effects. Plomin et al. (2022) illustrated this approach in the
Twins Early Development Study, finding evidence for gene (poly-
genic scores for ADHD and neuroticism)-environment (parental
discipline, family risk, family socioeconomic status) interaction
effects on child behavior, emotional, and peer relationship prob-
lems, though only a small proportion of additional variance was
accounted for beyond main effects. Su et al. (2022) examined

whether the genetic influences on childhood impulsivity, an early
precursor of alcohol use, are moderated by the family environment
in the Adolescent Brain Cognitive Development Study. There
was no main effect of a polygenic score for alcohol use disorder
and little evidence of an interaction between the polygenic score
and the family environment. These papers usher in a new era of
using molecular genetics approaches when considering the ways
in which children and adolescents may respond differently to their
environments (“goodness of fit” and differential susceptibility to the
environment, Belsky, 1997; Boyce & Ellis, 2005; Chess & Thomas,
2013) or how individual vulnerability may be triggered by exposure
to a stressor (diathesis-stress model, Monroe & Simons, 1991).
Continued attention to the “envirome,” including careful measure-
ment and deep phenotyping of potentially relevant familial and soci-
ocultural factors, will help to advance our understanding of the
development and familial transmission of psychopathology.

Using both adolescent polygenic scores and familial risk for
alcohol use disorder as indicators of genetic liability in the
Collaborative Study on the Genetics of Alcoholism, Stephenson
et al. (2022) examined whether social relationship factors promote
alcohol resistance among adolescents at higher familial risk.
Results were largely null and there was little support for this
hypothesis except that higher father–child relationship quality
was associated with later age of alcohol initiation, and greater social
competence was associated with lower resistance to heavy episodic
alcohol use. Saunders et al. (2022) took a Mendelian randomiza-
tion approach that leveraged natural and random variation in
the ALDH2 and ADH1B genes (common only in East/North-
East Asian ancestry populations) and the adoption study design
in the Sibling Interaction and Behavior Study. They found robust
evidence that one ALDH2 variant is associated with lower alcohol
use (but not later age of initiation) in adolescence, but not protec-
tive against other substance use, inconsistent with the gateway
hypothesis. They also found that peer (but not biologically
unrelated parental or sibling) alcohol use was associated with ado-
lescent alcohol use across ALDH2 variants, consistent with envi-
ronmental influences. Of note, the protective effect of the
ALDH2 variant was attenuated in this Minnesota sample relative
to earlier studies and in other samples in East Asian countries, sug-
gestive of the influence of sociocultural contexts on adolescent alco-
hol use. Given that family history of and genetic loading for alcohol
use disorder arewell established risk factors for substance use in ado-
lescence and adulthood, factors that promote alcohol resistance even
among individuals at high familial and genetic risk are especially
important. These papers highlight how we can use such information
to identify at-risk children and adolescents, including those who
show resistance in the presence of familial and genetic risk, to iden-
tify mechanisms of risk and promote adaptive outcomes.

Polygenic scores can also be used to examine how genetic
influences are transmitted through families and from parent to
child, and specifically “genetic nurture,” or the influence of parents’
genes not transmitted to their children on their children (i.e.,
passive gene-environment correlation). Kuo et al. (2022) used poly-
genic scores for externalizing behavior in both parents and children
in the Collaborative Study on the Genetics of Alcoholism. They
found evidence of genetic nurture, with parents’ polygenic scores
for externalizing behavior associated with adolescent externalizing
behavior after accounting for adolescents’ polygenic scores, as well
as evidence of evocative gene-environment correlation, with adoles-
cents’ polygenic scores associated with lower parent-child commu-
nication, less parent-child closeness, and lower parental knowledge,
after accounting for parents’ polygenic scores. This paper highlights
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the usefulness of using polygenic scores in both parents and children
to understand parents’ direct genetic influences on their children, as
well as on the rearing environments they provide to their children,
and children’s genetic influences on the parenting they receive. In
their comprehensive review of molecular genetics approaches to
understanding parental genetic and environmental influences,
Balbona et al. (2022) describe their recently developed, state-of-
the-art approach, which situates polygenic scores within the struc-
tural equation modeling framework used in traditional quantitative
behavior genetics approaches. Their SEM (structural equationmod-
eling)-PGS (polygenic score) approach leverages polygenic scores
that are and are not transmitted from parent to child in order to
estimate nongenetically influenced environmental (causal) variance,
even when the polygenic score has poor predictive validity, and can
be applied not only in samples of trios of parents and a child, but also
in samples with other relative pairs, including parent-child, spouses,
and sibling pairs. Their figures, in particular, will be extremely useful
in illustrating key constructs and the logic of their approach, and
highlight the advantages of the SEM-PGS approach for understand-
ing parental genetic and environmental influences on their children.

Challenges and opportunities for genetically informative
research

Collectively, the papers in this Special Issue highlight the need for
and advantages of genetically informative study designs for under-
standing the development and familial transmission of psychopa-
thology. They also highlight several challenges and opportunities.
Some challenges, including issues of sample size and power and
sample ascertainment and generalizability, are not limited to
genetically informative research. Some challenges, including a lack
of sample sociodemographic and global diversity, are particularly
salient for behavior genetics research and require particular care
and attention. Notwithstanding these challenges, the opportunities
of genetically informative study designs for advancing our under-
standing, and, in so doing, informing the most targeted and effec-
tive prevention-intervention efforts for children, adolescents, and
families are unmatched.

Sample ascertainment and representativeness

As is true for research in general, careful attention to sample size
and power is critical for genetically informative research. This is of
particular importance for extended twin family studies. Including
additional family members and generations allows more accurate
estimates of various relevant sources of genetic and environmental
influences and estimation of additional hypothesized pathways.
However, increasingly complex models also require increasingly
large samples, as power to detect some pathways, including
gene-environment interaction, is often quite low. Because poly-
genic scores computed in larger samples account for greater vari-
ance, accuracy is improved for polygenic scores from GWAS
conducted in sample sizes heretofore unheard of (now over a mil-
lion participants for some behavioral traits). To meet the needs for
increasingly larger samples, genetically informative studies are
increasingly moving toward consortium-wide efforts of teams
of investigators linking together existing and ongoing studies, with
considerable promise for advancing developmental psychopathol-
ogy research in new and exciting ways. However, this also means
identifying appropriate replication samples can become increasingly
difficult, an issue researchers must consider when planning their
replication attempts (e.g., maintaining holdout samples).

Amassing large samples can be challenging, especially for
researchers working in lower income or less highly resourced
countries. There is a rich history of highly influential twin family
studies in the United States and Canada, Western Europe, and
Australia, but as yet fewer in Africa, Asia, Eastern Europe, and
Central and South America – though a recent review highlighted
twin family registries in 25 countries from six continents (Hur
et al., 2019). Global and sociodemographic representation are
important because ensuring that findings from genetically inform-
ative research are generalizable requires samples that are represen-
tative of the larger population. In addition, important questions
about the representativeness of twins and adoptive families to sin-
gletons and nonadoptive families have also been raised. Twins have
been found to be similar to singletons in psychopathology and sub-
stance use (Kendler & Prescott, 2007), brain development (barring
serious pre-/perinatal complications; Knickmeyer et al., 2011;
Ordaz et al., 2010), personality (Johnson et al., 2002), and cognitive
ability (Christensen et al., 2006). Adoptive families do differ on
average from nonadoptive families in lower rates of psychopathol-
ogy and substance use and greater socioeconomic advantage,
though not in aspects of family functioning (McGue et al., 2007),
and these factors must be appropriately measured, modeled, and
taken into consideration when interpreting findings from adoption
studies. Polygenic scores, which can be computed for any individ-
ual with genotyped data, offer an opportunity to extend genetically
informative research beyond twin and adoptive families.

Most twin family studies pay close attention to issues of sample
ascertainment in order to develop a representative sample. Using
birth records (which are publicly available in some, though not all,
states in the United States or accessible to researchers in some
European countries with hospital or population registries) allows
the identification of (almost all) twin births, and these samples are
more representative than the typical volunteer-based community
samples in variation and range of socioeconomic indicators (e.g.,
income, education, rurality/urbanicity). However, becausemany of
these resulting samples are local representative of twins born in the
20th century only in some United States and European countries,
many are also quite homogeneous in race/ethnicity (i.e., predomi-
nantly non-Hispanic White). Note also that birth and hospital
recordsmay not be available for all infants, including those without
access to prenatal or medical care, and some state policies are idi-
osyncratic in ways that exclude some infants (e.g., reflecting out-
dated and paternalistic views, birth records in Minnesota state that
do not list a birth father are not made publicly available). To the
extent development and psychopathology are influenced by geopo-
litical and sociocultural factors, twin, adoption, and family studies
from a restricted set of locations and samples with restricted range
in relevant sociodemographic factors will not model these
influences or their role for the development and familial transmis-
sion of psychopathology in the larger population adequately.
Fortunately, the fundamental importance of sociodemographically
representative samples in genetically informative research (includ-
ing both twin family and adoption studies and GWAS) is increas-
ingly recognized, and great strides have been made in the last
several decades toward this end around the world. Future research
must continue and accelerate these efforts.

The need for equitable genetically informative research and
minimizing potential for harm

GWAS has thus far been conducted primarily in samples of
European ancestry – about 79%, even though people of European
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ancestry make up only 16% of the global population (Martin et al.,
2019). Functionally, this means the derivation of polygenic scores
is primarily conducted in European ancestry samples, with a recent
review of polygenic score research conducted in 2008 through 2017
finding that 67% of studies included participants of European ances-
try exclusively and 19% included participants of East Asian ancestry
exclusively (Duncan et al., 2019). The predictive accuracy of poly-
genic scores derived among participants of European ancestry is
lower when then computed in non-European ancestry samples
(e.g., Duncan et al., 2019; Martin et al., 2019). This has important
implications for polygenic score research, which must currently bal-
ance the tension between excluding participants of ancestry groups
for whom polygenic scores have not yet been derived versus using
less accurate polygenic scores within those groups, with the conse-
quent difficulty in interpretation of results. Fortunately, these issues
are at the forefront of psychiatric and behavior genetics research,
and advances are being made rapidly to develop both large, ances-
trally diverse samples and new theoreticalmodels and trans-ancestry
analyses (e.g., Wang et al., 2020). Developing consortia of diverse
samples from around the world, and particularly establishing and
supporting equitable partnerships between high-income and low-
and middle-income countries, is fundamental to these efforts
(Martin et al., 2022).

The need for equitable research and to minimize potential for
harm is of course crucial for all science, but takes on particular
importance for genetically informative research, given the histori-
cal and contemporary use of behavior genetics research to support
racist, stigmatizing, and/or discriminatory agendas, particularly in
the domains of intelligence and violence (Berryessa & Cho, 2013;
Hayden, 2013; Martschenko et al., 2019; Wedow et al., 2022). All
researchers, and especially behavior genetics researchers, must be
mindful of and anticipate the ethical, legal, social, and policy
contexts in which their research will be received, both within
and outside of academia. Many people – both laypeople and
scientists – continue to fall victim to longstanding misunderstand-
ings of behavior genetics research. The idea that genetic influences
are necessarily immutable and intractable to environmental inter-
ventions persists despite abundant evidence to the contrary. The
misinterpretation of genetic determinism and misapplications of
behavior genetics findings can have important policy implications
that may affect children, parents, and families directly, such as calls
to end the Head Start Program. Although we cannot determine
definitively how research will be used once it is in the public
domain, we do bear a responsibility to take every measure possible
in developing our research questions, designing our studies, con-
ducting the research, and interpreting and disseminating the find-
ings in ways that minimize the potential for harm as much as
possible.

Conclusions

It is now abundantly clear that human behavior, including psycho-
pathology, is influenced by both genes and the environment.
Attending to both genetic and environmental influences, including
the family and sociocultural contexts in which children develop, is
fundamental for developmental psychopathology research. No sin-
gle genetically informative study design or approach is optimal for
addressing all relevant research questions. However, using comple-
mentary approaches, each with their own advantages and disad-
vantages, allows the accumulation of scientific knowledge. Even
aspects of human behavior that are strongly genetically influenced
do not imply immutability. However, determining genetic and

environmental influences on the development and familial trans-
mission of psychopathology is critical for determining causal
mechanisms, identifying at-risk children, parents, and families,
and developing and implementing the most targeted and effective
preventive-intervention efforts. Genetically informative research
that accounts for genetic confounding to identify causal environ-
mental risk factors allows the development of prevention and
intervention approaches targeting true causal environmental risk
factors that will be most effective in promoting adaptive outcomes
for children, parents, and families.
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