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Some children apparently suffer from emotional or behavioral problems,
beginning with conception and continuing their entire life, whereas other
children are affected at times and are well at other times. Epidemiologic
studies show that the majority of the children are free of emotional/
behavioral problems at any given time. Emerging evidence from longitudi-
nal studies suggests that within this group of well children, many have
always been well, whereas others may have been ill at one point but are rel-
atively well at others. It is not clear what factors influence the shift from ill-
ness to wellness or why some children recover from illness and remain well.
The study of resilience, defined here as the ability to recover from a prior
illness or the capacity to remain well in the face of extraordinary genetic
or environmental risk factors, is the focus of this article.

We believe that to study resilience in the domain of developmental psy-
chopathology it is necessary to use genetically informative strategies. In
this era of genomic medicine, it is important to accept that genetic and
environmental factors place children at risk for developmental
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psychopathology. Thus, twin, family, adoption, and molecular genetic stud-
ies that measure environmental mediators and modifiers are needed to esti-
mate genetic and environmental factors that put children at risk for or
protect them from psychopathology. Extending this argument to the study
of resilience (eg, why some kids recover?) is the focus of last part this article
and our research strategies in the next decade.

Nature versus nurture

For several years, the nature-versus-nurture debate has endured. There
is general agreement upon the importance of the influences and interac-
tion of nature and nurture. Within and beyond the field of behavior ge-
netics, many studies have been conducted on the relative importance of
genetic and environmental factors in explaining individual differences in
psychopathology. Recently, investigations have gone beyond the estima-
tion of genetic and environmental factors to focus on more complex mat-
ters, such as cultural transmission, epigenetics, gene–environment
correlations (rGE), and gene–environment (G�E) interactions (see, for
example, the article by Kim-Cohen in this issue). This article provides
an introduction and explanation to the terminology and methods of be-
havioral genetics research in developmental psychopathology, followed by
recent findings in the study of resilience in the field of developmental
psychopathology.

Individual differences

Almost all measured behavior in humans (eg, psychopathology in chil-
dren) shows variation across the population. The aim of behavioral genetic
studies is to disentangle the sources of this variation. Quantitative genetic
theory states that an individual’s phenotype (ie, measured traits and be-
havior) is influenced by genetic and environmental factors. It is argued
that no behavior is entirely determined by genetic effects or environmental
factors.

The proportion of the phenotypic variance attributable to genetic vari-
ance is known as the heritability (h2). Because heritability is a proportion,
its numerical value ranges from 0.0 (genes do not contribute at all to pheno-
typic individual differences) to 1.0 (genes are the only reason for individual
differences). For human behavior, almost all estimates of heritability are in
the moderate range of 0.30 to 0.60; however, for some phenotypes, estimates
as high as 0.75 are found (eg, attention problems) [1,2]. The scatter plots in
Fig. 1 [3] give some indication of the extent to which genetic individual dif-
ferences contribute to individual differences in observed behavior. If the her-
itability is high (eg, 0.8; right part of Fig. 1), there is a strong relationship
between genotypic values and phenotypic values. In other words, a large
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part of the phenotypic individual differences is accounted for by genotypic
individual differences. If the heritability is low (eg, 0.3; left part of Fig. 1),
the relationship between genotypic values and phenotypic values is low.
In other words, environmental individual differences rather than genetic in-
dividual differences account for a large part of the phenotypic individual
differences.

Genetic variation

Genetic information is present in nearly every cell of an organism and
resides on long strands of DNA called chromosomes. Humans have two
copies of a chromosome, one of maternal origin and one of paternal origin.
Humans have 23 pairs of chromosomes. DNA sequences that encode for
particular products (proteins and RNAs) are referred to as genes, and their
chromosomal locations are called loci. Different variants of a gene are called
alleles, and each individual has two copies (one maternal and one paternal).
If the two alleles of an individual are identical, the individual is said to be
homozygous. If the two alleles are not identical, the individual is said to
be heterozygous.

Mendel [4] began the science of genetics with his landmark studies con-
cerning the inheritance of the physical traits of the garden pea (Pisum sati-
vum), in which he studied round versus wrinkled seeds. Mendel formulated
two principles of heredity that have become know as ‘‘Mendel’s laws.’’ Men-
del’s laws pertain to the behavior of genes and alleles during sexual repro-
duction. Mendel’s first law, the Principle of Segregation, states that
during the formation of gametes, the two alleles of a gene segregate separate
from each other such that half of the gametes carry one allele and half carry
the other allele. Mendel’s second law, the Principle of Independent

Fig. 1. Scatter plots demonstrating the relationship between genotypic values and phenotypic

values for different heritabilities. (From Cary G. Human genetics for the social sciences. Thou-

sand Oaks, CA: Sage Publications; 2002. Available at: http://psych.colorado.edu/hgss/.)
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Assortment, states that during formation of gametes, the segregation of al-
leles of one gene occurs independently of the segregation of alleles of other
genes. A monogenetic model, though, cannot explain genetic influences on
most kinds of behavior. Ficher [5] extended Mendel’s single/two locus sys-
tem to a multilocus system. He indicated that each gene in the polygenetic
model (many genes influencing a trait) segregates according to Mendelian
rules and that small effects of many genes can lead to a continuous range
of measured traits by summing the genetic effects of each contributing locus
and their interaction [5,6].

Most complex traits, like psychopathology or cognitive abilities, are not
influenced by single loci. The genetic influences are assumed to be a result of
the combination of the effects of multiple genes. Genotypic variance can be
divided into additive genetic variance and nonadditive genetic variance.
Additive genetic variance represents the sum of the effects of alleles of all
genes that influence the trait. Nonadditive effects concern interactions
between genes, which can occur in two ways. Dominant genetic effects
stem from the summation of the interaction between two alleles at the
same locus. Epistatic variance reflects the interaction between alleles at dif-
ferent loci (at the same or difference chromosomes). In human populations,
the effects of epistasis are difficult to estimate in the absence of control over
breeding or environmental condition.

To summarize, genetic influences on complex traits, such as psychopa-
thology, are assumed to be a result of the combination of the effects of mul-
tiple genes. Genetic influences can be additive (summation of effects of
different genes) or a result from interaction between genes.

Environmental variation

Environmental variance is all variation of nongenetic origin. Even in the
absence of direct measures of environment, it is possible to make estimates
of the influence of environment by using the biometrical genetical approach
used in twin studies. Two sources of environmental variance are typically
estimated: those environmental factors shared by members of a family
and those not shared (ie, environmental factors that are unique to an indi-
vidual). Any environmental factor that creates differences between families
or makes family members relatively more similar can be considered as
a shared environmental influence (eg, socioeconomic level, religion, or style
of parenting). Nonshared environmental influences are experiences that con-
tribute to differences between members of the same family, such as an ill-
ness, diseases, trauma, or unique relationships with peers. Measurement
error is also captured in the nonshared environmental influences.

To summarize, every phenotype is influenced by environmental factors.
The environmental influence can be shared by members of a family or
unique to an individual. Genetically informative samples enable estimation
of environmental influences, without a direct measure of environment.
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Genotype–environment effects

Several factors defy the simple separation of genetic and environmental
effects (eg, rGE and G�E interaction). (For an in-depth discussion of
gene–environment effects in light of resilience, see the article by Kim-Cohen
in this issue.) We present a short overview of terminology and a summary of
results.

Passive, active, and evocative gene–environment correlation
rGE refers to genetic influences on individual differences relative to expo-

sure to particular environmental circumstances. In other words, environ-
mental effects can be influenced by genetic factors. Because of the fact
that the magnitude of rGE is unknown, it is best regarded as part of the ge-
netic variance. This is because the nonrandom aspects of the environment
are a consequence of the genotypic value; therefore, an individual’s environ-
ment can be thought of as part of its genotype [7]. rGE adds to the pheno-
typic variance for a trait, but it is difficult to detect the overall extent to
which phenotypic variance is due to rGE [8]. Three forms of rGE can be dis-
tinguished: (1) Passive rGE occurs because parents transmit genes (genetic
transmission) to their offspring and create their primary living environment
(cultural transmission) [9]. (2) Active rGE arises when a person actively cre-
ates an environment suitable to his genetic make-up. (3) Reactive or evoca-
tive rGE refers to the case in which (genetically predisposed) behavior of an
individual provokes certain reactions from his/her environment. For
instance, in a parent–child relationship, such correlations occur when the
(negative) behavior of the child gives rise to negative parenting and vice
versa [10].

In the context of rGE, Jencks [11] spoke of the ‘‘double advantage’’ phe-
nomenon for cognitive ability and education. Individuals who begin life
with advantageous genes that increase their cognitive ability relative to
the average may be born into homes that provide them with more enriched
environments (eg, being more committed to learning and teaching). This
double advantage model can be expanded to a triple advantage model
because of the possibility that children who are born with genes that increase
their cognitive ability and who live in an enriched environment are also
more capable of profiting from this environment and will actively seek
a more cognitive challenging environment.

To summarize, the genetic and environmental influences can be corre-
lated. Many so-called environmental effects are influenced by genetic fac-
tors. rGE correlation can be active, passive or evocative.

Genotype–environment interaction
G�E interaction refers to sensitivity or susceptibility to differences in the

environment that vary by genetic make-up. In other words, different
genotypes respond differently to the same environment [7,12–14]. The
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contribution of G�E to the overall population variance is typically smaller
than the main effects of genotype and environment. An example of G�E is
that of inherited disease resistance. Genetically susceptible individuals are
free of disease as long as the environment does not contain the pathogen.
Resistant individuals are free of the disease even in a pathogenic environ-
ment. One approach for detecting G�E interaction is to estimate compo-
nents of phenotypic variance that are conditional on environmental
exposure [15]. Because some genotypes may be more sensitive to environ-
mental differences than others, to some extent the environmental variance
is a property of the genotype, but the source of the variation is environmen-
tal and not genetic. The interaction between genetic effects and nonshared
environment, G�E, contribute to the total variance but not to the resem-
blance of twin pairs. In other words, this interaction term is confounded
with nonshared environmental effects [16]. If G�E is due to interaction
between genes and shared environmental influences, assuming its absence
results in an overestimation of the effect of genes on the phenotype and
an overestimation of the influences of the shared environment on the pheno-
type. The separate detection of these two biased effects in the presence of
genes by shared environmental interaction necessitates the inclusion of twins
reared apart [16,17].

G�E is suggested to be the underlying mechanisms in explaining depres-
sion, the so-called ‘‘stress-diathesis hypothesis,’’ which refers to the finding
that the development of depression is a product of allele combination at the
risk gene (in this case the serotonin transporter gene [5-HTT]) and the num-
ber of life events a person encounters [18–20].

Results from behavior genetic studies of psychopathology, the estimates
of genetic and environmental variation, and their interaction can be
extended to the study of resilience (Why do some children get better?
Why are some children well and other presumably ill?). What follows is
a description of methods used to test these outcomes.

Research methods

The classical twin design

A powerful tool to unravel the genetic and environmental architecture of
individual differences in the development of behavioral problems, emotional
problems, and resilience is to study genetically related individuals. Family
studies give a first impression of familial aggregation, but they cannot distin-
guish between genetic and environmental effects. Similarities between family
members may be created by genetic relatedness or by sharing the same fam-
ily environment. A method that solves this problem is the classical twin de-
sign. Monozygotic (MZ) twins derive from a single zygote; therefore, two
individuals of a MZ twin pair are genetically identical. Dizygotic (DZ) twins
develop from two distinct zygotes and share on average 50% of their genes,
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like ordinary brothers and sisters. Hence, the only way to explain the vari-
ation in problem behavior between two members of a MZ twin pair are
environmental effects that are not shared by those two: the so-called non-
shared ‘‘environmental influences.’’ Conversely, the variation in problem
behavior between two members of a DZ twin pair could result from different
genes or nonshared environmental influences. The difference in relatedness
between MZ and DZ twin pairs (mostly expressed as correlation coeffi-
cients) gives information about the strength of the genetic and environmen-
tal influences on the trait under investigation and allows the separation of
environmental influences into those of the environment shared by members
of a family and those that are unique to each individual.

In summary, the classical twin design enables disentangling of genetic and
environmental influences by comparing behavioral overlap in MZ twins
with behavioral overlap in DZ twins.

Extensions of the twin design

In recent years, the classical twin design has been expanded to more com-
plex pedigrees [21]. In several studies, the nontwin siblings of twin pairs are
added to the design. By adding nontwin siblings to the classical twin design,
an increase in power is gained [22]. Adding nontwin siblings allows testing of
more sophisticated measures of the contribution of shared environment test-
ing for social interaction and special twin effects. Information on the parents
of twins can be included to study cultural transmission and rGE. Parents
of twins can be studied in a quasi-longitudinal design to determine ge-
netic and environmental stability. Finally, assortative mating (nonrandom
mating on the phenotype under study) can be studied if spouses of twins
are included.

Individual differences in psychopathology: from genetic and environmental

influences to candidate genes

By using the classical twin methods described previously, we are able
to gain insight into the causes of individual differences of many pheno-
types, including psychopathology. Over the years, many studies have
used varying measures of childhood psychopathology to estimate genetic
and environmental influences. In general, moderate to high estimates of
heritability are found, whereas effects of shared environmental factors
are small to moderate. Estimates vary depending on the measurement
method, the rater/observer, the kind of psychopathology, gender, age,
sample size, and statistical methodology. The highest estimates of genetic
influences have repeatedly been reported for disorders related to attention
problems. Heritability estimates of parent ratings on attention problems
(AP) or hyperactivity usually vary between 50% and 80% [1,2,23–25].
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Environmental influences unique to the individual take up the remaining
part of the variance. No evidence for influences of shared environmental
influences has been reported, but using a distinct rater changes these re-
sults. For example, by using teacher rating, estimates in the range of
40% to 70% have been found [1,26–30].

Psychopathology and development: the key to the study of resilience

Although information on the causes of individual differences in psycho-
pathology at certain ages is of interest for clinical and research purposes,
insight into stability and change of problem behavior throughout childhood
into adolescence is essential to gain insight into resilience. Childhood prob-
lem behavior has been linked to psychiatric problems in adulthood [31,32].
Further, the longer an individual continues along a maladaptive pathway,
the more difficult it is to reclaim a normal developmental trajectory [33].
Early recognition of problem behavior and causes of stability leads to early
intervention in families and successful prevention programs [34].

Problem behavior during childhood shows considerable continuity. For
example, Richman and colleagues [35] found that 61% of the problematic
children at 3 years of age showed considerable difficulties on a clinical rating
scale 5 years later. Graham and Rutter [36] showed that 75% of the 10- to
11-year-old children who received a diagnosis of conduct disorder and 46%
of the children who received a diagnosis of emotional disorder remained
deviant at 4-year followup. Caspi and colleagues [31] tested whether behav-
ioral observations at 3 years of age were predictive of psychiatric disorders
at 21 years of age. Undercontrolled and inhibited children were at risk of
later psychiatric problems. The Christchurch study also reported strong
continuities of behavioral problems [37]. Patterson [38] reported that three
out of four antisocial adolescents grow up to be extremely maladjusted
adults.

Stability is not confined to clinical groups and has been found in general
population samples. Verhulst and Van der Ende [39] (the Zuid Holland
study, the Netherlands) reported a correlation of 0.56 for problem behaviors
across a 6-year period in a population sample of Dutch children originally
aged 4 to 11 years. For this sample, it has been reported that high levels
of childhood behavioral and emotional problems are related to DSM-IV di-
agnoses in adulthood [40]. Ghodsian and colleagues [41] studied a national
sample of British children assessed at 7, 11, and 16 years of age. Correlations
for parental ratings of problem behavior were 0.48 between 7 and 11 years
of age, 0.38 between 7 and 16 years of age, and 0.46 between 11 and 16 years
of age. Besides information on phenotypic stability of problem behavior, it
has been found that there are different average developmental trajectories
for boys and girls for four externalizing behaviors: aggression, opposition,
property violations, and status violations. In their study, Bongers and
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colleagues [42] demonstrated that the average development is different for
these four types of externalizing behavior, with higher levels for boys than
for girls. They found decreasing average developmental trajectories for
aggression, opposition, and property violations and increasing trajectories
for status violations.

A caveat of examining the etiology of developmental stability and under-
lying factors for resilience is that the mechanisms responsible could differ for
genetic and environmental influences [43–45]. Bartels and colleagues [44]
found that stability in internalizing behaviors (INT) and externalizing
behaviors (EXT), based on parental ratings, was accounted for by genetic
and shared environmental influences. The genetic contribution to stability
(INT, 43%; EXT, 60%) resulted from the fact that a subset of genes
expressed at an earlier age was active at the next time point (a so-called
‘‘transmission’’ or ‘‘simplex’’ model). Further, a common set of shared
environmental factors operated at all ages (INT, 47%; EXT, 34%). The
more general conclusion that genetic factors contribute primarily to stabil-
ity, whereas nonshared environments contribute largely to change, has also
been supported with findings for other phenotypes, such as attention prob-
lems [46] and aggression [47]. In a recent longitudinal twin/adoption study,
a transmission pattern for genetic influences on stability of internalizing and
externalizing behavior has also been found [43].

The finding of distinct developmental patterns for genetic and environ-
mental influences is important for scientific and clinical purposes. The
shared environmental influences, for instance, exert a continuous influence
from their time of onset, so the children who continue to experience an
adverse shared environment are at risk for later maladjustment. For additive
genetic influences, parts of previous effects are transmitted to later ages. The
genetic influence is less static because of new genetic influences that come
into play at each age. Nonshared environmental influences seem to be
important for age-specific behavior problems and have almost no develop-
mental significance.

This implies that influences of nonshared environment are important but
are mostly of a transient nature and specific to a moment in time. Multivar-
iate behavior genetic analyses of patterns of problem behavior make it pos-
sible to divide disordered children into groups that have mainly a genetic,
a shared environmental, or a nonshared environmental etiology to make
the crucial differential diagnosis [48,49]. In combination with the knowledge
about mechanisms that underlie stability and change and in combination
with results of actual experimental intervention studies with random assign-
ment and appropriate control groups, this division into groups can be use-
ful. For instance, for internalizing and externalizing problem behavior,
continuing genetic and shared environmental effects are important for sta-
bility. When these results are generalized, it implies that children who
have high genetic liability or children who continue to experience an adverse
shared environment are especially at risk for later maladjustment. Future
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research could investigate whether, for these children, a wait-and-see policy
would be inappropriate and an active intervention would be required.

Besides the importance for clinical prevention and intervention strategies,
knowledge of the underlying developmental pattern for genetic influences is
essential for gene hunting. The finding of a transmission/simplex pattern for
genetic influences on problem behavior throughout development point out
that one cannot merge all age groups together as new genetic influences
come into play at certain ages. On the other hand, merging over age groups
may increase the power to find the genes that play a role at all ages due to
transmission from one age to another.

To summarize, genetic influences are the most important factor in
explaining individual differences in psychopathology. For most phenotypes,
estimates of the influences of genetic factors vary across development; how-
ever; the heritability estimate for AP remains approximately 75%. Changes
in the size of genetic influences are inversely related to changes in the impor-
tance of shared environmental influences. Nonshared environmental influ-
ences remain more or less constant. Additive genetic influences are also
important for stability of problem behavior, whereas nonshared environ-
mental influences mainly account for change.

Gene–environment interaction: an overview of research results

Recently, several researchers have focused on the complex interplay of
genes and environment for psychopathology (for a more extensive back-
ground and overview, see the article by Kim-Cohen in this issue). In the
beginning, the complex interplay was investigated on a phenotypic level,
without direct measurement of genes. Differences in heritability under dis-
tinct environmental circumstances indicate G�E interaction. For example,
it has been found that the heritability for problem behavior was significantly
lower in children having a very low birth weight in relation to gestational
age than in those having normal birth weight [50]. Further, findings of
G�E using quantitative genetic designs have been reported for anxiety/
depression in the context of family discord and negativity and negative
life events [51]. A point of critique in quantitative G�E studies has been
the uncertainty over the extent to which the so-called ‘‘environmental
effects’’ are genetically or environmentally mediated [52]. This argument
can be overcome by parallel modeling of G�E and rGE [53]. Two studies
using this approach found evidence for G�E in the context of anxious/
depression and negative life events [54,55].

Developments in the field of molecular genetics pushed G�E studies in
the direction of measured genotypes. A groundbreaking study came from
Caspi and colleagues [56], in which G�E is reported for polymorphisms
in the monoamine oxidase A (MAOA) gene, childhood maltreatment, and
antisocial behavior. The positive relation between childhood maltreatment
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and adolescent antisocial behavior was found to be moderated by the
MAOA genotype. Severely maltreated individuals who have the low-
MAOA-activity genotype showed significantly more antisocial behavior
than equally maltreated children who had the high-MAOA-activity geno-
type. Several research groups attempted to replicate this finding, with mixed
results. A positive replication was conducted by Foley and colleagues [57],
with white male twins from the community-based, longitudinal Virginia
Twin Study for Adolescent Behavioral Development. A recent study ex-
tended the finding to childhood by investigating a sample of 7-year-old
boys [58] and a study with a randomized sample of 16- and 19-year old
boys from the county of Västmanland, Sweden [59]. Two other studies,
one [60] using data from the National Longitudinal Study of Adolescents
Health and the other using male adolescent conduct and patients involved
with substance abuse [61], do not support this finding. A meta-analysis
showed that across studies from the published findings, the association be-
tween maltreatment and mental health problem is significantly stronger in
the group of boys who have the genotype conferring low MAOA activity
[58]. New evidence from a study with a more diverse population,
including whites, nonwhites, and male and female subjects, found that geno-
types associated with high levels of MAOA activity buffered abused and
neglected whites from increased risk of becoming violent or antisocial.
This protective effect was not found for nonwhite individuals [62]. Similar
results for a variant of the COMT gene, cannabis use, and adult psychosis
have been published [63].

A similar train of replication studies followed the finding of G�E for
a functional polymorphism in the promoter region of 5-HTT, stressful life
events, and depressive symptoms [18], again with mixed results. Partial to
full replications of these patterns have been reported by [64–69]. A large-
scale study of 1099 adults from the Australian volunteer twin register [70]
and a large-scale study of 4175 adult English men and women [71] did
not replicate the finding of a G�E interaction between the 5-HTTLPR
genotype, social adversity, and depression.

G�E research offers many exciting features and findings. With the
mainly positive replications, evidence for the existence of these mecha-
nisms becomes strong, although most studies are conducted in adults
and are based on rather extreme environmental factors, such as childhood
abuse.

Recent work from the Netherlands Twin Register

With data from the large longitudinal database of the Netherlands Twin
Register [72], we are investigating the role of familial factors on adolescent
wellness and problem behavior. Large studies in our samples of twin chil-
dren showed moderate to large genetic influences on aggressive behavior
during childhood [47]. This classical twin study does not reveal information
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on the possible interacting effects of genes and environment on aggressive
behavior. In our new project, ‘‘A Twin-Sibling Study of Adolescent Well-
ness,’’ we have tested the effects of familial conflict, measured with the 11-
item conflict scale from the Family Environment Scale [73] on the etiology
of Aggressive behavior from the Youth Self Report [74]. The Dutch Health
and Behavior Questionnaire has been collected in adolescent twins (n ¼
1000 pairs) and their nontwin siblings (n ¼ 500 individuals).

A main effect of familial conflict on adolescent aggressive behavior
(AGG) has been found, with significantly higher levels of AGG in families
that have high levels of familial conflict (P ¼ .00). Preliminary analyses
based on twin correlations indicate G�E interaction effects because
a higher h2 (0.70) for AGG is found for the adolescents who have low fa-
milial conflict in comparison to heritability estimates for the group with
moderate familial conflict (h2 for AGG, 0.53) and the group who reports
high familial conflict (h2 for AGG, 0.28). Sophisticated model fitting,
which includes tests for gender effects and possible effects of G�E correla-
tions, will be conducted to gain more insight into the role of familial con-
flict in adolescent aggressive behavior. Molecular genetic analyses will be
conducted with genotypes of interest.

Following molecular genetic analyses, we aim to use developmental strat-
egies (eg, longitudinal growth curve analyses) to examine the developmental
trajectories of adolescents who have remained well throughout our study
(which began at birth) versus those who were initially well and then became
ill versus those who were ill at one point and became well later in life. In this
way we can begin to estimate the measured genetic and environmental influ-
ences on resilience by determining factors that move children into wellness
or illness or by identifying factors that seem to be protective against inferred
genetic and environmental risk factors.

Clinical relevance and limitations

The study of resilience may yield insights into a wide variety of complex
questions. Why, for instance, do some children benefit from exposure to
sports participation and music, nutritional, and other widely implemented
social programs? Why do these social programs, which common sense
would indicate should benefit all children, often help only a small percent-
age? Why do prevention programs work for only some children and fami-
lies? Why do pharmacotherapies and psychotherapies not work in all
children with the same ‘‘diagnosis’’? Although the answers are so complex
that many approaches are needed to dissect the relative contribution of
a wide variety of factors, it is suggested that the study of the genetic and
environmental influences on resilience may lead to a more clear understand-
ing of which children will respond to which interventions and may help us to
design more effective prevention programs.
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Such research may lead to strategies that will change the way we assess
children who have emotional behavioral illness. By assessing a child’s
(and the family’s) relative risk for psychopathology using family and molec-
ular genetic approaches in concert with an assessment of the risk and pro-
tective environmental factors, we may be able to better design the
complex interventions that are needed for the complex problems of develop-
mental psychopathology.

Although molecular genetic testing is a long way from being implemented
in clinical settings, it is not too early to learn from the research presented in
this article. A more thorough and complete assessment of the child’s devel-
opmental trajectory, family, unique environmental risk and protective fac-
tors, and the estimation of the contribution of relative risk genes may
help in the design of more effective treatment and prevention strategies
for at-risk children. The work of Kaufman and colleagues [65], in which
children who had one relative risk genotype (SS allele of the SERT) were
more likely to benefit from social support in the face of extreme environ-
mental disadvantage, offers us the promise of potentially understanding
which children will respond to supportive therapies. Such an advance could
benefit patients, their families, and the clinical teams who serve them. One of
the great sadnesses of the practice of clinical child psychiatry is the inability
to help children achieve wellness despite using all of the methods available in
our clinical formulary. It is our contention that the study of resilience, as
long as it includes well and suffering children and assesses genetic and envi-
ronmental factors, is likely to lead to improvement in the ability to design
effective treatments for children and their families and thus is likely to
improve the efficiency of our clinical efforts with the end result of healthier,
happier families.
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