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Preface to Developmental Psychopathology,

Second Edition

It has been over a decade since the first two volumes of
Developmental Psychopathology were published. These
volumes were extremely well received: They have been
highly cited in the literature and they have served as a
valuable resource for researchers and practitioners alike.
The expansion of the second edition of Developmental
Psychopathology from two to three volumes speaks to the
continued growth of the field, as well as to the ascendance
of theory and research in the area of neuroscience in-
formed by a developmental perspective.

There can be no doubt that the discipline of develop-
mental psychopathology has grown significantly in a rela-
tively short period of time. The more than 30 years that
have elapsed since the initiation of the schizophrenia
high-risk projects (Garmezy & Streitman, 1974) have
been marked by significant contributions to the field.
Noteworthy among these are the publication of Achen-
bach’s (1974) first text, Rutter and Garmezy’s (1983)
chapter in the Handbook of Child Psychology, and the con-
tinued growth of the journal Development and Psycho-
pathology, including the Millennium Special Issue
entitled Reflecting on the Past and Planning for the Future
of Developmental Psychopathology (Cicchetti & Sroufe,
2000). A not insignificant contributor to this rapid growth
can be found in the very definitional parameters of the
discipline. Theorists and researchers in the field of devel-
opmental psychopathology use a lifespan framework to
elucidate the many factors that can contribute to the de-
velopment of mental disorders in individuals at high risk,
as well as those operative in individuals who have already
manifested psychological disturbances or who have
averted such disorders despite their high risk status. In
essence, a developmental psychopathology perspective
provides a broad, integrative framework within which the
contributions of diverse disciplines can be incorporated
and enhanced (Cicchetti & Sroufe, 2000). Thus, rather
than having to develop new theories and methods, those

xi

working within a developmental psychopathology frame-
work can build on and extend previously established tradi-
tions. The ability to incorporate knowledge from diverse
disciplines and to encourage interdisciplinary research
will expedite growth within the field of developmental
psychopathology.

As with the previous edition, the current volumes were
not organized exclusively around thematic psychiatric dis-
orders. Rather, authors were encouraged to explore devel-
opmentally relevant theories, methods of assessment, and
domains of functioning. Although many chapters do ad-
dress specific psychiatric disorders, it is the processes that
contribute to the emergence of psychopathology that are
emphasized rather than the psychiatric disorders per se.

Volume 1, Theory and Method presents various ap-
proaches to understanding developmental influences on
risk and maladaptation. As previously, the volume begins
with an explication of the discipline of developmental
psychopathology. Within this chapter, a number of signifi-
cant advances within the field are noted, including the in-
creased attention to processes and mechanisms, the use of
multiple levels of analysis, the rise of developmental neuro-
science, and the evolution of translational research para-
digms. Chapters address a range of topics, including
approaches to diagnoses of disorders, developmental epi-
demiology, diverse theoretical perspectives, various con-
textual issues, and new frontiers in statistical techniques
for developmental phenomena. The volume concludes with
a chapter on prevention and intervention.

Volume 11, Developmental Neuroscience, was added to ac-
knowledge the significant growth in this area since the pub-
lication of the first edition of this Handbook. Given the
seminal historical role that neuroscience played in the
emergence of developmental psychopathology (Cicchetti,
1990; Cicchetti & Posner, 2005), it is only fitting that de-
velopmental neuroscience has both informed and been in-
formed by developmental psychopathology theorizing.
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Neural plasticity, brain imaging, behavioral and molecular
genetics, stress and neurobiology, immunology, and envi-
ronmental influences on brain development are covered in
this volume.

Volume II1, Risk, Disorder, and Adaptation presents var-
ious perspectives on contributors to disorder. For example,
chapters address the role of social support, family
processes, and early experience on adaptation and mal-
adaptation. Other chapters address specific disorders, in-
cluding mental retardation, language disorders, autism,
disorders of attention, obsessive-compulsive disorders,
Tourette’s syndrome, social anxiety, schizophrenia, anti-
social disorders, substance abuse, and dissociative disor-
ders. A number of chapters on resilience despite adversity
also are included. The volume concludes with a chapter on
stigma and mental illness.

All authors were asked to conclude their chapters with
discussions of future research directions and needs. Thus,
these volumes serve not only to highlight current knowl-
edge in the field of developmental psychopathology, but
also to suggest avenues to pursue for progress to continue.
In particular, it is increasingly important to incorporate
multiple-levels-of-analysis approaches when investigating
maladaptation, psychopathology, and resilience (Cicchetti
& Blender, 2004; Cicchetti & Dawson, 2002). The exami-
nation of multiple systems, domains, and ecological levels
in the same individuals over developmental time will yield
a more complete depiction of individual patterns of adapta-
tion and maladapation. Moreover, such methods are likely
to be extremely valuable in elucidating how interventions
may affect brain-behavior relations (see, e.g., Caspi et al.,
2002, 2003; Cicchetti & Posner, 2005; Fishbein, 2000;
Goldapple et al., 2004; Kandel, 1979, 1998, 1999). Such
endeavors could result in significant progress toward under-
standing psychopathology, highlighting efficacious inter-
ventions, and ultimately decreasing the burden of mental
illness (Cicchetti & Toth, in press).

I now turn to more personal considerations. Although
Donald Cohen is no longer with us, he worked closely with
me as we developed our plans for the second edition of De-
velopmental Psychopathology. Given our collaboration on
the first edition of the volumes and our discussions leading
up to the publication of these volumes, I thought it only fit-
ting that he be listed as my coauthor. I believe in my heart
that Donald would be pleased to have his name affiliated
with these volumes and when I shared this plan with his
wife, Phyllis, she gave her enthusiastic endorsement. How-
ever, I hasten to add that, unfortunately, Donald’s illness
and untimely death precluded his active involvement in ed-
iting the chapters in these volumes. Thus, despite our many

conversations as the plan for these volumes unfolded, I
alone am responsible for the final editing of all chapters.

In closing, I want to dedicate these volumes to my dear
friend, Marianne Gerschel. Marianne is a true visionary
and she has contributed significantly to my work in the
area of developmental psychopathology. Without her belief
in the value of this field, my efforts and accomplishments
would have been greatly compromised.

Finally, as I write this preface, I am ending a significant
era in my life. After more than two decades as the director
of Mt. Hope Family Center, I am leaving Rochester and
to accept a position at the Institute of Child Development,
University of Minnesota. There I will be the director of
an interdisciplinary center that will emphasize a multiple-
levels-of-analysis approach to research and intervention in
developmental psychopathology.

This transition is difficult, as Mt. Hope Family Center
and my colleagues there have contributed greatly to the
growth and development of the field of developmental
psychopathology. It is reassuring to know that Mt. Hope
Family Center will continue to build upon a solid founda-
tion under the capable directorship of my long-time collab-
orator and friend, Sheree L. Toth. Although I welcome the
new opportunities and challenges that await me, I cannot
help being a bit sad to leave. My spirits are buoyed by the
knowledge that my work at Mt. Hope Family Center will
continue and by my excitement at returning to my roots at
the Institute of Child Development where I will have both
University and community support to use the field of devel-
opmental psychopathology to extend my vision for helping
disenfranchised individuals and families throughout the
nation and the world.

DANTE CiccHETTI, PHD
Rochester, NY
July 2005
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CHAPTER 1
Development and Psychopathology

DANTE CICCHETTI

WHAT IS DEVELOPMENTAL
PSYCHOPATHOLOGY? 1

HISTORICAL ROOTS OF DEVELOPMENTAL
PSYCHOPATHOLOGY 5

DEFINITIONAL PARAMETERS OF DEVELOPMENTAL
PSYCHOPATHOLOGY 7

CONCEPTUAL ISSUES AND PRINCIPLES 38
Risk and Protective Factors 8
Contextual Influences 10
The Mutual Interplay between Normality
and Psychopathology 11

In this chapter, we discuss the principles inherent to a de-
velopmental psychopathology perspective. We want to un-
derscore that, if taken in isolation, many aspects of a
developmental approach to psychopathology can be found
in other fields that focus on the study of individuals with
high-risk conditions and mental disorders. Nonetheless, the
incorporation and integration of previously discrete con-
cepts serve to set developmental psychopathology apart
from other disciplines. In particular, a focus on the inter-
play between normality and pathology, the growing accep-
tance of the importance of a multiple-levels-of-analysis
and multidomain approach, and an emphasis on the utiliza-
tion of a developmental framework for comprehending
adaptation and maladaptation across the life course are
among those elements that are central to a developmental
psychopathology approach. Whereas traditional viewpoints
conceptualize maladaptation and disorder as inherent to
the individual, the developmental psychopathology frame-
work places them in the dynamic relationship between the
individual and the internal and external contexts (Cic-
chetti, 1987; Sameroff, 2000). Rather than competing with
existing theories and facts, the developmental psychopath-
ology perspective provides a broad, integrative framework
within which the contributions of separate disciplines can
be finally realized in the larger context of understanding
individual development and functioning. It is our convic-
tion that the principles of developmental psychopathology

DEVELOPMENTAL PATHWAYS 12
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TRANSLATIONAL RESEARCH 15
PREVENTION AND INTERVENTION 15
CONCLUSION 17

REFERENCES 18

provide a much-needed conceptual scaffolding for facilitat-
ing this multidisciplinary integration.

To begin, we describe principles that have guided the
field of developmental psychopathology. We then examine
the historical origins of the field. We next explicate the def-
initional parameters of the discipline and discuss issues
that are integral to research conducted within a develop-
mental psychopathology framework. We conclude by de-
scribing some important future directions for prevention,
research on interventions, and research on developmental
psychopathology.

WHAT IS DEVELOPMENTAL
PSYCHOPATHOLOGY?

Developmental psychopathology is an evolving scientific
discipline whose predominant focus is elucidating the in-
terplay among the biological, psychological, and social-
contextual aspects of normal and abnormal development
across the life span (Cicchetti, 1993; Cicchetti & Toth,
1998; Rutter & Sroufe, 2000; Sameroff, 2000). In their
seminal article, Sroufe and Rutter (1984, p. 18) proposed
that developmental psychopathology could be defined as
“the study of the origins and course of individual patterns of
behavioral maladaptation, whatever the age of onset, what-
ever the causes, whatever the transformations in behavioral
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manifestation, and however complex the course of the de-
velopmental pattern may be.” Relatedly, the Institute of
Medicine (1989) produced a report, entitled Research on
Children and Adolescents with Mental, Behavioral, and De-
velopmental Disorders, written from the integrative per-
spective of developmental psychopathology and highly
influential in the development of the National Plan for Re-
search on Child and Adolescent Mental Disorders (National
Advisory Mental Health Council, 1990; see also Jensen
et al., 1993). In its report, the Institute stated that a devel-
opmental psychopathology approach should take into ac-
count “the emerging behavioral repertoire, cognitive and
language functions, social and emotional processes, and
changes occurring in anatomical structures and physiologi-
cal processes of the brain” (p. 14).

Given the intimate relation between the study of nor-
mality and psychopathology, theoreticians and researchers
who predominantly focus on normal processes also espouse
similar perspectives about the nature of development. For
example, Cairns (1990, p. 42) conceptualized the study of
normal development as necessitating a holistic, synthetic
science: “Maturational, experiential, and cultural contri-
butions are inseparably coalesced in ontogeny. Hence, de-
velopmental studies should be multilevel, concerned with
ontogenetic integration, and employ person-oriented as
well as variable-oriented analyses.”

In a related vein, Gottlieb (1991, p. 7; see also Gottlieb,
Wahlsten, & Lickliter, 1998) depicted individual normal
development as characterized by

an increase of complexity of organization (i.e., the emergence
of new structural and functional properties and competen-
cies) at all levels of analysis (e.g., molecular, subcellular, cel-
lular, organismic) as a consequence of horizontal and vertical
coactions among the organisms’ parts, including organism-
environment coactions.

For Gottlieb (1992), horizontal coactions take place at the
same level of analysis (e.g., gene-gene, cell-cell, person-
person, environment-environment), whereas vertical coac-
tions occur at a different level of analysis (e.g., cell-tissue,
organism-environment, behavioral activity-nervous system)
and are reciprocal. As such, vertical coactions are capable
of influencing developmental organization from either
lower-to-higher or higher-to-lower levels of the developing
system (Gottlieb, 1992). Thus, epigenesis is viewed as prob-
abilistic rather than predetermined, with the bidirectional
nature of genetic, neural, behavioral, and environmental in-
fluence over the course of individual development captur-
ing the essence of Gottlieb’s conception of probabilistic

epigenesis. In an earlier period, the influential psychiatrist
Adolf Meyer proffered a psychobiological orientation to
normality and psychopathology that bore striking similar-
ity to Gottlieb’s more contemporary position. For Meyer
(1950, 1957; see also Rutter, 1988), the psychobiological
approach depicted humans as integrated organisms such
that their thoughts and emotions could affect their func-
tioning all the way down to the cellular and biochemical
level, and conversely, that occurrences at these lower bio-
logical levels could influence thinking and feeling.

In one of the initial statements concerning the goals of
developmental psychopathology, Cicchetti (1990, p. 20) re-
marked, “Developmental psychopathology should bridge
fields of study, span the life cycle, and aid in the discovery
of important new truths about the processes underlying
adaptation and maladaptation, as well as the best means
of preventing or ameliorating psychopathology.” Cicchetti
further commented, “This discipline should contribute
greatly to reducing the dualisms that exist between the
clinical study of and research into childhood and adult dis-
orders, between the behavioral and biological sciences, be-
tween developmental psychology and psychopathology, and
between basic and applied science” (p. 20).

Theorists and researchers in the field of developmental
psychopathology aim to bring together, within a life span
framework, the many contributions to the study of individu-
als at high risk for developing mental disorders and those
who have already manifested such disorders. Developmental
psychopathologists do not espouse or adhere to a particular
theory that could account for all developmental phenomena
(Cicchetti & Sroufe, 2000; Rutter & Sroufe, 2000). Rather,
they seek to integrate knowledge across scientific disci-
plines at multiple levels of analysis and within and between
developmental domains (Cicchetti & Blender, 2004; Cic-
chetti & Dawson, 2002; Cicchetti & Posner, in press; see
also Cacioppo, Bernston, Sheridan, & McClintock, 2000,
and Kosslyn et al., 2002).

Developmental psychopathologists strive to engage in a
comprehensive evaluation of biological, psychological, so-
cial, and cultural processes and to ascertain how the inter-
action among these multiple levels of analysis may
influence individual differences, the continuity or disconti-
nuity of adaptive or maladaptive behavioral patterns, and
the pathways by which normal and pathological develop-
mental outcomes may be achieved (Cicchetti & Dawson,
2002; Cicchetti & Sroufe, 2000). In practice, this entails
comprehension of and appreciation for the developmental
transformations and reorganizations that occur over time;
an analysis of the risk and protective factors and mecha-
nisms operating within and outside the individual and his



or her environment over the course of development; the in-
vestigation of how emergent functions, competencies, and
developmental tasks modify the expression of a disorder or
lead to new symptoms and difficulties; and the recognition
that a particular stressor or set of stressful circumstances
may eventuate in different biological and psychological dif-
ficulties, depending on when in the developmental period
the stress occurs (Cicchetti & Aber, 1986; Cicchetti &
Cannon, 1999; Cicchetti & Walker, 2001, 2003; Gunnar,
Morison, Chisholm, & Shchuder, 2001; Institute of Medi-
cine, 1989; Rutter, 1988; Sanchez, Ladd, & Plotsky, 2001).
Moreover, various difficulties will constitute different
meanings for an individual depending on cultural consider-
ations (Garcia Coll, Akerman, & Cicchetti, 2000), as well
as an individual’s experiential history and current level of
psychological and biological organization and functioning.
The integration of the experience, in turn, will affect the
adaptation or maladaptation that ensues.

Developmental psychopathologists stress that disordered
individuals may move between pathological and nonpatho-
logical forms of functioning. In addition, even in the midst
of psychopathology, individuals may display adaptive and
maladaptive processes so that it becomes possible to delimit
the presence, nature, and boundaries of the underlying
psychopathology. Furthermore, developmental psychopath-
ology is a perspective that is especially applicable to the in-
vestigation of transitional points in development across
the life span (Rutter, 1990; Schulenberg, Sameroff, & Cic-
chetti, 2004). Development extends throughout the entire
course of life, and adaptive and maladaptive processes
emerge over the life span. From infancy through senes-
cence, each period of life has its own developmental agenda
and contributes in a unique manner to the past, present, and
future organization of individual development. Rutter has
conjectured that key life turning points may be times when
the presence of protective mechanisms could help individu-
als redirect themselves from a risk trajectory onto a more
adaptive developmental pathway (Elder, 1974; Quinton &
Rutter, 1988). Likewise, Toth and Cicchetti (1999) have
suggested that these periods of developmental transition
may also be times when individuals are most amenable to
profiting from therapeutic interventions.

With respect to the emergence of psychopathology, all
periods of life are consequential in that the developmental
process may undergo a pernicious turn toward mental dis-
order at any phase (Cicchetti & Cannon, 1999; Cicchetti &
Walker, 2003; Moffitt, 1993; Post, Weiss, & Leverich,
1994; Rutter, 1996; Zigler & Glick, 1986). Many mental
disorders have several distinct phases (Rutter & Sroufe,
2000). The factors that are associated with the onset of a
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disorder may be very different from those that are associ-
ated with the cessation of a disorder or with its repeated
occurrence (Courchesne, Townsend, & Chase, 1995; Post
et al., 1996). In contrast to the often dichotomous world of
mental disorder/nondisorder depicted in psychiatry, a de-
velopmental psychopathology perspective recognizes that
normality often fades into abnormality, that adaptive and
maladaptive may take on differing definitions depending
on whether one’s time referent is immediate circumstances
or long-term development, and that processes within the
individual can be characterized as having shades or degrees
of psychopathology.

Since the field of developmental psychopathology has
emerged as a new science that is the product of an integra-
tion of various disciplines, the efforts of which had been
previously distinct and separate (Cicchetti, 1984b, 1990), it
has contributed to dramatic knowledge gains in the multi-
ple biological and psychological domains of child and adult
development (Cicchetti & Cohen, 1995a, 1995b; Cicchetti
& Sroufe, 2000; Rutter & Sroufe, 2000). Notably, there has
been an emphasis on increasingly specific process-level
models of normal and abnormal development, an acknowl-
edgment that multiple pathways exist to the same outcome
and that the effects of one component’s value may vary in
different systems, and an intensification of interest in bio-
logical and genetic factors, as well as in social and contex-
tual factors related to the development of maladaptation
and psychopathology (Caspi et al., 2002, 2003; Cicchetti &
Aber, 1998; Cicchetti & Cannon, 1999; Cicchetti & Posner,
in press; Cicchetti & Rogosch, 1996; Cicchetti & Tucker,
1994; Cummings, Davies, & Campbell, 2000; Gottesman &
Hanson, 2005; Plomin & McGuffin, 2003; Plomin & Rut-
ter, 1998; Rutter et al., 1997; Sameroff, 2000).

Although process-oriented research continues to be un-
derrepresented in the field, there are a number of notable
exceptions. Moreover, there is increasing recognition of the
dynamic interplay of influences over developmental time.
Perhaps the most dramatic example of this is the work on
experience-dependent brain development (Black, Jones,
Nelson, & Greenough, 1998; Greenough, Black, & Wallace,
1987). The viewpoint is now widely shared that neurobio-
logical development and experience are mutually influenc-
ing (Cicchetti & Tucker, 1994; Eisenberg, 1995; Nelson &
Bloom, 1997). Brain development impacts behavior, of
course; however, the development of the brain itself is im-
pacted by experience. Specifically, it has been demon-
strated that social and psychological experiences can
modify gene expression and brain structure, functioning,
and organization. Alterations in gene expression influ-
enced by social and psychological experiences produce
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changes in patterns of neuronal and synaptic connections
(E. R. Kandel, 1998, 1999). These changes not only con-
tribute to the biological bases of individuality, but also play
a prominent role in initiating and maintaining the behav-
ioral anomalies that are induced by social and psychologi-
cal experiences.

Although not in the vocabulary of psychopathologists
until the past several decades, concepts of pathways to
psychopathology are now prominent in the field (Cic-
chetti, 1990; Cicchetti & Rogosch, 1996; Sroufe, 1989),
having been in use in biology (Mayr, 1964; von Berta-
lanffy, 1968). It is now common knowledge that subgroups
of individuals manifesting similar problems arrived at
them from different beginnings (known as equifinality)
and that the same risk factors may be associated with dif-
ferent outcomes (known as multifinality). This under-
standing has proven to be critical, not only because it has
the potential to bring about important refinements in the
diagnostic classification of mental disorders, but also be-
cause it calls attention to the importance of continuing to
conduct process-oriented investigations (cf. Bergman &
Magnusson, 1997; von Eye & Bergman, 2003). Investiga-
tors have shifted the emphasis of their questions from, for
example, “What is the antecedent of conduct disorder?” to
“What are the factors that initiate and maintain individu-
als on pathways probabilistically associated with Conduct
Disorder and related outcomes?” and “What differenti-
ates those progressing to Antisocial Personality Disorder
from those progressing to depression and those being free
from maladaptation or a handicapping condition?” As re-
searchers increasingly conceptualize and design their
investigations at the outset with the differential pathway
concepts of equifinality and multifinality as a foun-
dation, we will come progressively closer to achieving the
unique goals of the discipline of developmental psycho-
pathology—to explain the development of individual pat-
terns of adaptation and maladaptation (Cairns, Cairns,
Xie, Leung, & Heane, 1998; Cicchetti & Rogosch, 1996;
Sroufe & Rutter, 1984).

Likewise, as we have drawn the distinction between
factors that initiate pathways and factors that maintain or
deflect individuals from pathways, there is a growing
recognition of the role of the developing person as a
processor of experience. The environment does not simply
create an individual’s experience; rather, individuals also
actively create their experiences and their own environ-
ments in a changing world (Cummings et al., 2000; Scarr
& McCartney, 1983). Individuals select, integrate, and
actively affect their own development and the environ-
ment in a dynamic fashion (Bergman & Magnusson, 1997;

Cicchetti & Tucker, 1994; Rutter et al., 1997; Wachs &
Plomin, 1991).

The principle of contextualism conceptualizes develop-
mental processes as the ongoing interaction between an ac-
tive, changing individual and a continuously unfolding,
dynamic context (Cicchetti & Aber, 1998; Cummings et al.,
2000). Thus, maladaptation and psychopathology are con-
sidered to be products of the transaction among an individ-
ual’s intraorganismic characteristics, adaptational history,
and the current context (Boyce et al., 1998; Sroufe, 1997).
Moreover, we now know that social contexts exert effects
not only on psychological processes, but also on biological
structures, functions, and processes (Boyce et al., 1998;
Cicchetti, 2002; Cicchetti & Tucker, 1994; Eisenberg,
1995; Nelson & Bloom, 1997).

There also has been a veritable explosion in our knowl-
edge of developmental neurobiology, that area of neuro-
science that focuses on factors regulating the development
of neurons, neuronal circuitry, and complex neuronal orga-
nization systems, including the brain (Ciaranello et al.,
1995). In addition, advances in the field of molecular ge-
netics (see Lander & Weinberg, 2000; Lewin, 2004) have
contributed to the understanding of neurological disease,
allowing scientists for the first time to understand the ge-
netic basis of certain disorders without requiring fore-
knowledge of the underlying biochemical abnormalities.
These accomplishments have helped to engender renewed
excitement for the potential contributing role that the field
of molecular genetics can play in comprehending the devel-
opment of psychopathology (Caspi et al., 2002, 2003; Cic-
chetti & Blender, 2004; Kaufman et al., 2004; Plomin &
McGuffin, 2003; Plomin & Rutter, 1998; Rutter & Plomin,
1997; Waldman, 2003).

Developmental psychopathologists have begun to recog-
nize that the milieu in which an individual develops is
likely to profoundly influence the course of epigenesis
(Boyce et al., 1998; Cicchetti & Aber, 1998; Garcia Coll
et al., 2000; Garcia Coll & Vasquez Garcia, 1996; Hoag-
wood & Jensen, 1997; Richters & Cicchetti, 1993). The dy-
namic interplay of risk and protective processes may have
differential impact depending on the cultural norms, prac-
tices, values, and beliefs. Cultures may be characterized on
a continuum ranging from sociocentric (emphasizing
community, family, and interconnectedness) to individual-
istic (emphasizing individuality, autonomy, and personal
achievement; Garcia Coll et al., 2000; Shweder, 1991). The
ideal self correspondingly varies with respect to the degree
to which the self is defined in terms of relatedness to oth-
ers versus in terms of autonomy and achievement. As such,
cultural groups will differ in their socialization goals for



desired outcomes for well-functioning members of the cul-
ture. Norms for appropriate and inappropriate behavior will
have different thresholds, and discipline strategies will
vary in accord with what behaviors are regarded as desir-
able or unacceptable.

For example, Canino and Guarnaccia (1997) noted that
psychiatric epidemiological studies have shown that Puerto
Rican adolescents exhibit lower rates of Conduct Disorder
and substance abuse than adolescents in mainland United
States; this difference may be attributable to greater moni-
toring and supervision of teenagers in the culture, consistent
with a more sociocentric emphasis and a more authoritarian
parenting orientation, fostering deference to adults and so-
cial institutions. Conversely, the high rate of teen pregnan-
cies among Puerto Rican youth (Garcia Coll & Vazquez
Garcia, 1996) may suggest that these girls assume more
adult-like responsibilities earlier in their lives, thereby de-
creasing the likelihood of their involvement in conduct disor-
dered and substance-abusing behaviors.

To provide a further illustration of how an individual’s
cultural milieu may influence the developmental course,
Luthar and McMahon (1996) discovered that inner-city
youth whose peer relationships were aggressive nonetheless
were popular with their peers. Thus, in addition to the more
typical pathway to peer popularity (i.e., prosocial behaviors,
academic success), Luthar and McMahon identified a less
typical pathway characterized by disruptive and aggressive
behaviors and poor academic functioning. They hypothe-
sized that within the crime-, violence-, and poverty-laden
disenfranchised communities where these youth reside, ag-
gressive behaviors that are viewed as deviant by the main-
stream may be associated with prestige and high status
among particular socioeconomic groups (cf. Richters & Cic-
chetti, 1993).

Moreover, risk and protective processes and the manner
in which they transact may vary depending on priorities of
the culture. Consequently, the individual’s response to an
event, as well as the reactions of other members of the cul-
ture, will influence the salience of the event and how it is
responded to. Culture also may influence the mode of
symptom expression. Cultural values, beliefs, and practices
may tend to suppress manifestation of distress in one do-
main (e.g., socioemotional), while tolerating the expression
in another domain (e.g., physical; Weisz, Weiss, Alicke, &
Klotz, 1987). For example, Serafica (1997) noted a ten-
dency for physical manifestations of distress to be tolerated
among Asian American families, as compared with less ac-
ceptance of psychological expression.

Immersion in the mainstream culture by immigrating
adolescents from other cultures is likely to generate signif-
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icant difficulties in adaptation, particularly if the values of
the home culture are in conflict with those in the main-
stream culture (Canino & Guarnaccia, 1997). Accultura-
tion pressures may generate stress for youths as they bridge
two cultural worlds. Similarly, individuals from existing
subcultures nested within the broader American culture
may experience conflicts when the meaning they attribute
to behaviors and events is at odds with the mainstream cul-
tural prescriptions. Thus, culture must be incorporated into
how developmental psychopathologists conceptualize
causal processes influencing the developmental course and
how adaptation and psychopathology are defined (Flores,
Cicchetti, & Rogosch, 2005; Garcia Coll et al., 2000; Hoag-
wood & Jensen, 1997).

HISTORICAL ROOTS OF
DEVELOPMENTAL PSYCHOPATHOLOGY

The field of developmental psychopathology first came into
ascendance during the 1970s, predominantly through being
highlighted as an important perspective by researchers
conducting prospective longitudinal studies of children at
risk for becoming schizophrenic (Watt, Anthony, Wynne,
& Rolf, 1984). Also instrumental in the field’s emergence
were epidemiological investigations of families exhibiting
discord, disharmony, and disruption but where there was
no parental mental disorder (Rutter & Quinton, 1984) and
studies of the links between cumulative risk factors and de-
velopmental outcome (Sameroff, Seifer, Barocas, Zax, &
Greenspan, 1987). Likewise, research on the causes, corre-
lates, and consequences of secure and insecure attachment
(Ainsworth, Blehar, Waters, & Wall, 1978; Sroufe, 1983;
Sroufe, Carlson, Levy, & Egeland, 1999), investigations of
children with a variety of handicapping conditions (Cic-
chetti & Pogge-Hesse, 1982; Cicchetti & Sroufe, 1976,
1978; N. O’Connor & Hermelin, 1978), and studies in life
span developmental psychology (Baltes, Reese, & Lipsitt,
1980) were influential in furthering interest in develop-
mental psychopathology.

It was not until the last several decades of the twentieth
century that the discipline of developmental psychopathol-
ogy began to exert a major impact on the manner in which
researchers studied children and adults with high-risk
conditions and mental disorders (see, e.g., Cicchetti,
1984a; Cicchetti & Richters, 1997; Rutter, 1986; Rutter &
Garmezy, 1983; Sroufe & Rutter, 1984; Zigler & Glick,
1986). Conceptualizations of the nature of mental disor-
der, etiological models of risk and psychopathology, the
scientific questions that were posed, and the design and
data analytic strategies were reexamined, challenged, and



6 Development and Psychopathology

cast in a new light by developmental psychopathologists
(Cicchetti & Hinshaw, 2003; Cicchetti & Richters, 1997,
Granic & Hollenstein, 2003; Richters, 1997; Richters &
Cicchetti, 1993; Rutter & Sroufe, 2000; Sroufe, 1989;
Wakefield, 1992, 1997).

The field of developmental psychopathology owes its
emergence and coalescence to a number of historically
based endeavors in a variety of disciplines, including
embryology, genetics, the neurosciences, philosophy, soci-
ology, and clinical, developmental, and experimental psy-
chology (see Cicchetti, 1990, for an elaboration). As is the
case in tracing the pathways to discovery in clinical medi-
cine, the influences of these diverse disciplines on the field
of developmental psychopathology illustrate the manner in
which advances in our knowledge of developmental
processes and within particular scientific domains mutu-
ally inform each other. Notably, a number of the major the-
oretical systematizers in these diverse scientific fields
depicted psychopathology as a distortion or exaggeration of
the normal condition and reasoned that the study of normal
biological, psychological, and social processes could be
more clearly understood through the investigation of
pathological phenomena (Cicchetti & Cohen, 1995¢).

A basic theme appears in the writings of these earlier
thinkers: Because all psychopathology can be conceived as
a distortion, disturbance, or degeneration of normal func-
tioning, it follows that, if one wishes to understand pathol-
ogy more fully, then one must understand the normal
functioning against which psychopathology is compared
(Cicchetti, 1984b). Not only is knowledge of normal biolog-
ical, psychological, and social processes very helpful for
understanding, preventing, and treating psychopathology
(Cicchetti & Hinshaw, 2002; Cicchetti & Toth, 1992; Toth
& Cicchetti, 1999), but also the deviations from and distor-
tions of normal development that are seen in pathological
processes indicate in exciting ways how normal develop-
ment may be better investigated and understood (Baron-
Cohen, Tager-Flusberg, & Cohen, 1993; Cicchetti, 2003;
Freud, 1965; Sroufe, 1990). Similarly, information ob-
tained from investigating psychopathology can augment the
comprehension of normal development (Cicchetti, 1984b,
1993, 2003; Rutter, 1986; Rutter & Garmezy, 1983; Sroufe,
1990; Weiss, 1969).

Since the nineteenth century, research in embryology
has provided a rich empirical foundation for the emergence
of organismic theories of development that possess great
significance for comprehending the emergence and course
of adaptive and maladaptive functioning (see, e.g., Cairns,
1983; Fishbein, 1976; Sameroff, 1983; Waddington, 1957;
Weiss, 1969). From the research programs of such major

embryologists as Hans Spemann (1938; Kuo, 1939, 1967),
the principles of differentiation in development, a dynami-
cally active organism and of a hierarchically integrated
system that were later used in the investigation of the
processes contributing to abnormal development within the
neurosciences, psychology, and experimental psychopath-
ology were derived (Cicchetti, 1990). Within the field of
neurology, Santiago Ramon y Cajal (1893, 1937) utilized
embryos to study the developing nervous system; he
demonstrated that nerve cells possess terminal structures
that contact with other nerve cells but do not fuse with
them (i.e., that the nerve fibers are contiguous rather than
continuous), thereby providing additional empirical sup-
port for the existence of a hierarchically integrated nerv-
ous system.

One of the most dominant ideas that contributed to the
blossoming of the developmental perspective was Herbert
Spencer’s (1862/1900) “developmental hypothesis,” in
which ontogenesis was depicted as a uniform process that
was governed by universal laws and principles (see also
J. A. Glick, 1992; Kaplan, 1967). Throughout the ensuing
period, the maturation of developmental psychology as a
discipline has exerted a profound effect on the field of de-
velopmental psychopathology. The advances made in our
knowledge of basic neurobiological, perceptual, cognitive,
linguistic, representational, social, social-cognitive, emo-
tional, and motivational domains have provided a firm
empirical basis against which developmental psychopathol-
ogists could discover new truths about the processes under-
lying adaptation and maladaptation, as well as the best
means of preventing and treating psychopathology (Cic-
chetti & Toth, 1998). Moreover, the influences of clinical
psychology, psychiatry, and developmental psychopathol-
ogy can be seen increasingly in the research ideas of devel-
opmental psychologists (Parke, 2004).

Writing in the late 1970s, Eisenberg (1977) urged his
psychiatric colleagues to adopt a developmental frame-
work, presenting it as a helpful unifying perspective that
would enable clinical investigators to frame the difficulties
they encounter in investigating and treating psychopathol-
ogy. Eisenberg believed that the concept of development
could serve as “the crucial link between genetic determi-
nants and environmental variables, between . . . psychology
and sociology, [and between] ... ‘physiogenic and psy-
chogenic’ causes” (p. 225). Moreover, he proposed that the
term development be used in a broad sense and that it in-
clude “not only the roots of behavior in prior maturation as
well as the residual of earlier stimulation, both internal and
external, but also the modulations of that behavior by the
social fields of the experienced present” (p. 225).



As developmental psychology has evolved toward be-
coming an ever more applied area of specialization (Shon-
koff, 2000), field placements, research opportunities in
diverse settings, and exposure to a range of cultural, racial,
and ethnic groups are becoming more commonplace in doc-
toral training programs. Moreover, the growing recognition
of the need to integrate developmental psychology with
other scientific fields has contributed to the influx of train-
ing opportunities in settings as diverse as day care centers,
family court, detention centers, mental health clinics, early
intervention programs, and schools (Zigler, 1998).

An outgrowth of the attention to applied and policy-
relevant issues that has obvious connections with a devel-
opmental psychopathology perspective is that scientists
have developed an appreciation for the diversity of pat-
terns of individual and family development that exist
across cultures and settings (Cicchetti & Aber, 1998;
Crick & Zahn-Waxler, 2003; Davies & Cicchetti, 2004;
Garcia Coll et al., 1996, 2000; Swanson et al., 2003). Di-
versity based on ethnicity, gender, race, culture, handicap,
and psychopathology was long ignored by researchers in
mainstream academic developmental psychology. Now that
we are accruing more knowledge about diversity in devel-
opment, we are learning that the same rules of normal on-
togenesis do not necessarily exist for, or apply to, all
children and families (see, e.g., Baldwin, Baldwin, & Cole,
1990; Davies & Cicchetti, 2004; Garcia Coll et al., 1996;
Karmiloff-Smith, 1998; Rutter & Sroufe, 2000). Without a
sophisticated understanding of the range of diversity in
normal development, we would be severely hampered in
our attempts to elucidate the pathways to adaptation and
maladaptation in high-risk and disordered individuals of
varying backgrounds. Thus, developmental psychology has
been integral to fostering the emergence of developmental
psychopathology.

There also have been a number of landmark publications
that have given great momentum to the developmental per-
spective on psychopathology. Included among these are
Anna Freud’s (1965) Normality and Pathology in Child-
hood, Santostefano and Baker’s (1972) and Kohlberg,
LaCrosse, and Rick’s chapters in the Manual of Child
Psychopathology (Wolman, 1972), Garmezy’s (1974a,
1974b) articles on high-risk research in the Schizophrenia
Bulletin, and Achenbach’s (1974) textbook, Developmental
Psychopathology. In addition, Santostefano’s (1979) book,
A Biodevelopmental Approach to Clinical Child Psychology,
Rutter’s (1980) volume, Scientific Foundations of Develop-
mental Psychiatry, Rutter and Garmezy’s (1983) chapter in
the Handbook of Child Psychology, and the special issue on
developmental psychopathology, considered by many to
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mark the modern-day emergence of the field, published in
Child Development, the premiere journal on normal devel-
opment (Cicchetti, 1984a), all played a major role in ad-
vancing the developmental psychopathology perspective.
Over the past several decades, a symposium series on de-
velopmental psychopathology was initiated (Cicchetti,
1989), a journal devoted to theory and research on develop-
mental psychopathology, Development and Psychopathol-
ogy, published its inaugural issue in 1989, and numerous
special issues have been devoted to topics in developmental
psychopathology. Finally, the publication of the first edi-
tion of the present volumes (Cicchetti & Cohen, 1995a,
1995b) and the inclusion of a chapter on developmental
psychopathology in each of the past two editions of the
Handbook of Child Psychology (Cicchetti & Toth, 1998, in
press) attest to the significant growth of the discipline.

DEFINITIONAL PARAMETERS OF
DEVELOPMENTAL PSYCHOPATHOLOGY

Multiple theoretical perspectives and diverse research
strategies and findings have contributed to the emergence
of the field of developmental psychopathology. A wide
range of content areas, scientific disciplines, and method-
ologies have been germane (Cicchetti & Hinshaw, 2003;
Cicchetti & Richters, 1997). Risk factors and protective
factors have been established at multiple levels of analysis
and in multiple domains. Various researchers have convinc-
ingly demonstrated that risks may be genetic, biochemical,
physiological, cognitive, affective, experiential, intrafamil-
ial, socioeconomic, social, or cultural (Caspi et al., 2002,
2003; Cicchetti & Aber, 1986; Cicchetti & Blender, 2004;
Cicchetti & Sroufe, 2000). Contributions to the field of de-
velopmental psychopathology have come from many areas
of the social and biological sciences.

It cannot even be stated a priori that a particular piece of
research is or is not relevant to a developmental psycho-
pathology perspective. An investigation of a single age
group—even adults, for example—may be useful for re-
solving a perplexing methodological conundrum or reveal-
ing a new approach that brings about a series of critical new
developmental studies. Likewise, some longitudinal studies
of infants, children, adolescents, and adults may be so
poorly conceived that they shed little light on development
or psychopathology. In essence, we eschew an orthodoxy
that states that some types of studies are part of the do-
mains of developmental psychopathology, whereas others
are not. Thus, we believe that a “big tent,” multidiscipli-
nary approach to the investigation of the relation between
normality and psychopathology offers the most promise for
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advancing our knowledge of normal and abnormal develop-
mental processes.

At the same time, a core identity for the field can be de-
fined, manifest in a set of issues and perspectives, that
makes it possible to set research directions. Central, of
course, is the emphasis given to discovering processes of
development, with the goal of comprehending the emer-
gence, progressive unfolding, and transformation of pat-
terns of adaptation and maladaptation over time. Based on
this perspective, it is possible to evaluate our current un-
derstanding of psychopathology in general, as well as more
particular problems of functioning. Although it is haz-
ardous to say a particular study is or is not an example of
developmental psychopathology (because one must con-
sider the longer, more programmatic view of the research),
it is possible to look at work in the field in terms of prog-
ress toward a developmental understanding. We can ask, for
example, how evolved is our developmental understanding
of child maltreatment, conduct problems, depression, Bipo-
lar Disorder, or Schizophrenia. We can examine work with
regard to promoting such a developmental understanding,
and we can suggest the kinds of studies needed to move us
toward an understanding of developmental processes.

Developmental psychopathology refers not simply to the
search for the indicators or predictors of later disturbance,
though these are of interest, but also to the description of
the interactive processes that lead to the emergence and
guide the course of disturbed behavior. In trying to under-
stand why individuals react as they do, some researchers
will emphasize one set of initiating and maintaining condi-
tions, whereas others will argue that such factors must be
examined in developmental studies, not simply be taken as
givens. Increasingly, interdisciplinary multiple-levels-of-
analysis investigations must assume ascendance in the field
of developmental psychopathology.

CONCEPTUAL ISSUES AND PRINCIPLES

To elaborate more completely on the definitional parame-
ters that undergird the field of developmental psychopath-
ology, we now turn to an in-depth explication of its major
conceptual issues and principles. Our delimitation of the
principles is not presented in any presumed order of impor-
tance, nor is it meant to be an all-inclusive list.

Risk and Protective Factors

It is instructive to consider the role of risk factor research
in answering etiological questions about the emergence of
psychopathology. Depending on the stage of research, an

association between a factor or characteristic and a psy-
chopathological outcome will indicate increasing levels
of specificity regarding the degree to which the factor
suggests or constitutes causal processes contributing to a
psychopathological outcome (Kazdin, Kraemer, Kessler,
Kupfer, & Offord, 1997; Kraemer et al., 1997; Kraemer,
Stice, Kazdin, Offord, & Kupfer, 2001). Establishing that a
putative risk factor operates at the same point in time as a
psychopathological outcome allows for the putative risk
factor to be regarded as a correlate of the disorder. Because
of the concurrent assessment of the putative risk and
the outcome, it is not possible to determine if the putative
risk contributed to the negative outcome or whether the
negative outcome led to the putative risk factor. For exam-
ple, determining that a substance-abusing adolescent has
friends who also abuse drugs tells the researcher only that
drug abuse and drug-abusing friends are correlated. It is
not possible to differentiate whether drug use is a conse-
quence of associating with drug-using peers or whether in-
dividuals who use drugs seek out peers who also use drugs.
Similarly, if depression and substance abuse are assessed
as co-occurring at a single point in time, then it is not pos-
sible to ascertain whether depression contributes to sub-
stance abuse or whether substance abuse contributes to
depression.

To establish a construct as a risk factor for negative out-
come, it is necessary to determine that the putative risk was
present prior to the emergence of the negative outcome.
Thus, a risk factor allows for prediction of a later outcome.
Knowing that a child exhibits a disruptive behavior disorder
or that a child’s parent is an alcoholic allows one to predict
that there is greater risk for the child to subsequently ex-
hibit drug use problems. The risk factor implies greater po-
tential; it is probabilistic risk, and not all individuals who
exhibit the risk factor will develop the negative outcome
(see, e.g., Cicchetti & Rizley, 1981; Kraemer et al., 2001;
Luthar, Cicchetti, & Becker, 2000; Zubin & Spring, 1977).

Although the determination of risk factor status due to
temporal precedence is an advance over knowledge of a
variable as a correlate, knowing that a construct serves as a
risk factor does not establish that the construct operates to
cause the negative outcome. The next phase of research
necessary to move toward an etiological understanding of
maladaptive psychopathological outcomes is to differenti-
ate between risk indicators and risk mechanisms (T. G.
O’Connor & Rutter, 1996). Risk mechanisms specify the
processes through which risk factors operate to generate an
outcome. Kraemer and colleagues (1997) strove to further
define risk factors as either markers or causal risk factors.
Markers are risk factors that are not causally involved in



determining outcomes. Markers are either fixed (factors
that cannot be changed, such as sex or premature birth) or
variable (features that spontaneously change, such as age,
or that may be modified, such as through intervention). If
changing a variable marker results in change in the poten-
tial for a negative outcome, then the variable marker is im-
plicated as a causal risk factor.

Despite the fact that markers are not involved in causing
a negative outcome, they are valuable in terms of elucidat-
ing potential processes that do have causal impact on out-
comes. A marker may contribute to delineating a third
factor that contributes directly to both the marker and the
negative outcome. Discovering causal factors that con-
tribute to the marker may result in identifying causal risk
factors that operate to produce the psychopathological out-
come. Markers thus have a spurious relation to outcomes
yet may be valuable in clarifying causal mechanisms. For
example, if dropping out of school is related to subsequent
increases in drug use, then dropping out of school would be
implicated as a risk factor for drug use. If an intervention
were applied to decrease dropping out of school and no dif-
ferential impact on drug use was obtained, then the associ-
ation between school dropout and increased drug use would
be spurious, and dropping out of school would be regarded
as a variable marker. Some other factor contributing to
both school dropout and drug use may be implicated. For
example, Conduct Disorder could potentially be a third
variable that contributes to both school dropout and drug
use, thereby accounting for the spurious relation between
school dropout and increased drug use.

In contrast, if an intervention to reduce school dropout
decreases subsequent drug use, then dropping out of school
would be implicated as a causal risk factor for drug use.
The research process thus would have moved further to
identifying a cause of drug use. Nevertheless, the identifi-
cation of a causal risk factor does not imply that the cause
of a negative outcome has been ascertained. The causal
mechanism (or one of them) remains to be identified. How-
ever, school dropout would be involved in some way with
the causal mechanism. A delineation of other casual risk
factors could provide direction for the causal source
through determining the ways multiple causal risk factors
are interrelated. In so doing, a common element may be as-
certained that may carry more explanatory power as the
causative risk mechanism. Thus, it is necessary for re-
search to proceed in stages to progressively isolate risk
mechanisms from myriad correlates, risk factors, markers,
and causal risk factors.

Mental disorders are likely to be caused by multiple
processes rather than singular causes (Cicchetti & Sroufe,
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2000; Institute of Medicine, 1994). Thus, the identification
of a causal risk factor will contribute to elucidating only
one aspect of a more complex matrix of causes. Within in-
dividuals, there are likely to be multiple component
processes rather than unitary causes that contribute to psy-
chopathological outcomes (Cicchetti & Blender, 2004).
Moreover, different individuals are likely to develop the
same mental disorder through different constellations of
processes. Thus, attention to identification of multiple risk
mechanisms is important. Within individuals, single risk
processes may not have sufficient power to eventuate in a
mental disorder on their own. However, their impact might
become more potent as they are combined with additional
sources of risk. Collectively, multiple risk processes may
operate additively, amassing greater potential that psycho-
pathology will ensue. Additionally, risk processes may co-
act synergistically with an exponential rather than additive
impact on increasing the potential for maladaptive or psy-
chopathological outcomes (cf. Rutter, 1990). Risk factors
tend to co-occur rather than occur in isolation (Rutter,
1990; Sameroff et al., 1987). Some risk factors may con-
tribute to the development of other problems that, in turn,
become risk factors for other mental disorders as develop-
ment proceeds.

The operation of risk processes must further be consid-
ered in the context of protective factors that the developing
individual also may experience. Protective processes func-
tion to promote competent development and reduce the
negative impact of risk processes (Luthar et al., 2000).
Thus, protective factors may counterbalance the impact of
risk processes, thereby decreasing the likelihood that the
risk process will eventuate in maladaptive or psychopatho-
logical outcomes (Cicchetti & Aber, 1986; Luthar et al.,
2000). For example, the impact on later substance use of
neurodevelopmental anomalies that are consequences of
maternal drug abuse may be reduced for children placed in
adoptive homes in which structure, active engagement,
warmth, and closeness are provided. These protective
processes may dilute the potential of the neurodevelopmen-
tal anomaly to contribute to a substance abuse outcome.
Alternatively, protective factors may operate in an interac-
tive manner: The protective factor may reduce a negative
outcome within a high-risk group but have limited impact
within a low-risk group. For example, in considering
parental alcoholism as a risk factor for adolescent sub-
stance abuse, high parental monitoring may be particularly
valuable in reducing adolescent substance use in families
without an alcoholic parent. In contrast, in families with-
out an alcoholic parent, the degree of parental monitoring
may be unrelated (or less strongly related) to adolescent
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substance use. Thus, as a protective factor, parental moni-
toring would be particularly important in reducing negative
outcomes only within the group in which the risk processes
associated with parental alcoholism have the potential to
operate. Consequently, understanding the etiologic role of
risk processes on substance abuse outcomes must occur
within a wider framework that also incorporates investiga-
tion of processes that may protect the individual from neg-
ative outcomes through counterbalancing or diluting the
impact of risk factors.

It is essential to realize that risk factors do not function
in a static manner. Rather, over the course of development,
there is an ongoing dynamic progression among the various
risk processes involved in shaping the developmental
course of the individual and contributing to maladaptive
and psychopathological outcomes. Cicchetti (1999; Cic-
chetti & Lynch, 1993; Cicchetti & Toth, 1998) has drawn
attention to the importance of conceptualizing risk and
protective factors in an ecological-transactional develop-
mental model. At each level of the ecology, risk and protec-
tive factors may operate in tandem, transacting with
features of the individual (i.e., the current organization of
biological, emotional, cognitive, representational, and in-
terpersonal development). Not only do external factors in-
fluence the development of the individual, but also the
individual exerts influence on the external levels of the
ecology, including family members, peers, and the school
environment. Patterns of influence are thus mutual, as de-
velopment proceeds with ongoing transactions between the
individual and the external world.

Additionally, transactions occur among the different
internal domains for the individual (i.e., biological, cogni-
tive, affective, representational, and interpersonal). Not
only do biological processes (e.g., genetic predisposi-
tions, neurodevelopmental anomalies) influence domains
of psychological functioning, but also psychological expe-
rience, in turn, influences biological structure and func-
tion (Cicchetti & Tucker, 1994; Eisenberg, 1995). The
quality of the transactions of mutual influence within the
individual and between the individual and the external
world shapes the character of individual development, and
different developmental pathways ensue. Most important,
the dynamic balance of risk and protective processes that
operate over the course of development structures the de-
velopmental pathways in which individuals engage, with a
progression of high risk and few protective resources en-
gendering greater vulnerability and incompetence in the
individual, contrasting with relative competence attained
among individuals who experience fewer risks and numer-
ous protective, growth-enhancing resources. Accordingly,

understanding the roots of vulnerability to mental disor-
der requires moving beyond features of the current con-
text when these problems emerge to articulating the
course of development that individuals have experienced
and how risk and protective processes have structured the
organization of the individual.

Contextual Influences

Developmental psychopathologists have been cognizant of
the importance of contextual influences in defining what
constitutes abnormality. Clearly, no behavior or pattern of
adaptation can be viewed as pathological except in particu-
lar contexts (Cicchetti & Schneider-Rosen, 1986; Luthar &
McMahon, 1996; Richters & Cicchetti, 1993; Werner &
Kaplan, 1963). Further, chronological age and developmen-
tal stage or level of biological and psychological organiza-
tion are important defining features of context for
clinicians and researchers interested in chronicling the de-
velopment of mental disorders.

Although there is a growing awareness that contextual
factors play an important role in defining phenomena as
psychopathological (Jensen & Hoagwood, 1997; Richters
& Cicchetti, 1993; Wakefield, 1992), there are vast dif-
ferences in how the contexts for human development are
conceptualized. Bronfenbrenner’s (1979) articulation of
nested levels in the ecology of human development marked
a great stride forward to conceptualizing contexts. The
macro-, exo-, meso-, and microsystems delimited by Bron-
fenbrenner clearly and powerfully alert the developmental
psychopathologist to important and vastly different sources
of contextual influence on individual development.

Situational and interpersonal influences operate at the
microsystem level in Bronfenbrenner’s (1979) schema and
have been the traditional focus of psychological study.
However, it has thus far proven to be far more difficult to
conceptualize specific macro-, exo-, and mesosystem in-
fluences on development. Part of the difficulty in pin-
pointing the effects of these more distal contexts is that
documenting their impact on individual development re-
quires cross-fertilization with the disciplines that study
these macro phenomena: anthropology, demography, soci-
ology, economics, and epidemiology. Parental workplace,
school transitions, violent communities, persistent poverty,
and unsupportive stress-laden ecologies are all examples of
contexts that exert influence on the development of psycho-
pathology in children and adults (Brooks-Gunn, Duncan, &
Aber, 1997; Cicchetti & Toth, 1997; Eccles, Lord, &
Roeser, 1996; Luthar, 1999; Lynch & Cicchetti, 1998;
Richters & Martinez, 1993). Consequently, societal-,



community-, and institutional-level influences on individ-
ual development are now beginning to be examined in sys-
tematic, rigorous, empirical fashion. Now that the field
of developmental psychopathology has begun to incorpo-
rate a multiple-levels-of-analysis perspective (Cicchetti &
Blender, 2004; Cicchetti & Dawson, 2002), it will become
more common for scientists investigating contextual as-
pects of problem behaviors and mental disorders to include
assessments of higher levels of contexts into their research
armamentaria (Boyce et al., 1998; Cicchetti & Aber, 1998).

The Mutual Interplay between Normality
and Psychopathology

A focus on the boundary between normal and abnormal de-
velopment is central to a developmental psychopathology
perspective. Such a viewpoint emphasizes not only how
knowledge from the study of normal development can in-
form the study of high-risk conditions and mental disor-
ders, but also how the investigation of risk and pathology
can enhance our comprehension of normal development
(Cicchetti, 1984b, 1990; Sroufe, 1990).

Before the field of developmental psychopathology
could emerge as a distinct discipline, the science of normal
development needed to mature, and a broader basis of firm
results had to be acquired. As dramatic gains in develop-
mental neurobiology, neuroimaging, and molecular genetics
have occurred, in concert with an increased comprehension
of hormonal, emotional, social, social-cognitive, and repre-
sentational processes, we now possess a much stronger
ability to utilize knowledge of normative development as a
yardstick against which to measure psychopathology.

The central focus of developmental psychopathology in-
volves the elucidation of developmental processes and how
they function, as indicated and elaborated by the examina-
tions of extremes in the distribution (i.e., individuals with
psychopathology). Developmental psychopathologists also
direct attention toward variations in the continuum be-
tween the mean and the extremes. These variations may
represent individuals who are currently not divergent
enough to be considered disordered but who may progress
to further extremes as development continues. Such indi-
viduals may be vulnerable to developing future disordered
outcomes, or developmental deviations may, for some indi-
viduals, reflect either the earliest signs of an emerging
dysfunction or an already existing dysfunction that is par-
tially compensated for by other processes within or out-
side the individual.

Because of the interrelations between the investigation
of normal and abnormal development, developmental psy-
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chopathologists must be cognizant of normal pathways of
development within a given cultural context (Garcia Coll
et al., 1996), uncover deviations from these pathways, ar-
ticulate the developmental transformations that occur as
individuals progress through these deviant developmental
courses, and identify the processes and mechanisms that
may divert an individual from a particular pathway and
onto a more or less adaptive course (Cicchetti & Aber,
1986; Cicchetti & Rogosch, 1996; Sroufe, 1989).

Developmental psychopathologists have long argued that
one gains valuable information about an organism’s normal
functioning through studying its abnormal condition. Re-
latedly, developmental psychopathologists have asserted
that theories of normal development can be affirmed, chal-
lenged, and augmented by incorporating knowledge about
atypical development. As Werner (1948, p. 23) has stated,
“A whole series of mental diseases are important to devel-
opmental psychology in that they represent the regression,
the dissolution, of the higher mental processes, or inhibi-
tions of the genetically advanced levels.” Furthermore,
Werner believed that because

psychopathology will shed light on the genetic data of other
developmental fields . .. the results of psychopathology . ..
become valuable in many ways for the general picture of men-
tal development, just as psychopathology is itself enriched
and its methods facilitated by the adoption of the genetic ap-
proach. (p. 33-34)

Despite the fact that developmental psychopathologists
emphasize the mutual interplay between normal and atypi-
cal development, most contemporary theory and research
have focused on the contributions that normal development
can make to advancing our knowledge of psychopathologi-
cal processes. There has been significantly less recognition
that the investigation of high-risk conditions and mental
disorders can augment our comprehension of normal devel-
opmental processes; however, this is beginning to change
(see, e.g., Cicchetti, 1996, 2003).

Understanding how psychopathological conditions
evolve and how aberrations of component developmental
systems that exist among disordered individuals eventuate
may be informative for elucidating critical components of
development that are not typically evident (Chomsky, 1968;
Cicchetti, 2003; Lenneberg, 1967; T. G. O’Connor, 2003).
Often, the examination of a system in its smoothly operat-
ing normal or healthy state does not afford us the opportu-
nity to comprehend the interrelations among its component
subsystems. In usual circumstances, the integration of com-
ponent developmental systems may be so well established
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that it is difficult to determine how normal functioning is
dependent on this confluence. When there is a clear aberra-
tion or deficit in a component system within a disordered
population, examination of how that atypicality relates to
the organization of other component systems can reveal in-
formation regarding the interdependency of components not
readily apparent under normal conditions (Cicchetti &
Sroufe, 1978). Thus, the interest of developmental psy-
chopathologists in the convergences and divergences be-
tween normality and psychopathology can be mutually
beneficial for understanding development across the range
of variation (Cicchetti & Cohen, 1995c¢; Sroufe, 1990). As
M. Glick (1997, p. 242) has explicated: “Just as normative
developmental principles have been instrumental for eluci-
dating many facets of psychopathology, findings from . . .
research with disordered adults and with children and ado-
lescents having special needs have enhanced understanding
of normal processes.”

“Experiments of nature” are “naturally arising condi-
tions in which there is a possibility of separating other-
wise confounding processes or opportunities to examine
processes that for ethical or practical reasons would not
have been possible” (T. G. O’Connor, 2003, p. 837). Be-
cause they enable us to isolate the components of the inte-
grated system, investigation of these natural experiments
sheds light on the normal structure of the system. If we
choose to ignore or bypass the investigation of these exper-
iments of nature, we are likely to construct theories that
will eventually be contradicted by critical discoveries in re-
search on psychopathology (Lenneberg, 1967). The utiliza-
tion of diversity of natural experiments is critical because,
when extrapolating from nonnormal populations with the
goal of informing developmental theory, it is important that
a range of populations and conditions be considered. To
make generalizations beyond the risk process or mental
disorder investigated, it is necessary to examine an entire
spectrum of disordered modifications.

Historically, experiments of nature have been utilized in
a variety of disciplines to contribute to the normal under-
standing of the phenomena under investigation (Cicchetti,
1990; for work in basic medicine, see, e.g., McQuarrie,
1944). As Good and Zak (1956) noted, one value of incor-
porating experiments of nature into our research armamen-
taria is that these natural experiments enable observations
and discoveries that would be extremely difficult, if not im-
possible, to duplicate in the laboratory setting. Theoreti-
cians and researchers in a number of fields, including
genetics, embryology, neurology, neuropsychology, psychia-
try, and clinical and developmental psychology, have exam-
ined experiments of nature to elucidate theory and research
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in their respective disciplines (Goldstein, 1939; Inhelder,
1943/1968; Jackson, 1884/1958; Lenneberg, 1967; Luria,
1966/1980; Meyer, 1934, 1957; Shakow, 1967; B. Tizard
Hodges, 1978; J. Tizard & Tizard, 1971; Weiss, 1939,
1961). Research in immunobiology likewise has a long his-
tory of utilizing experiments of nature to elucidate basic
mechanisms in the functioning of the immune system
(Good, 1991; Good & Zak, 1956; Sanna & Burton, 2000;
Smith, 2000). Moreover, in recent decades, Rutter (1994,
2000; Rutter, Pickles, Murray, & Eaves, 2001) has elo-
quently articulated ways in which natural experiments are
useful for the testing of causal hypotheses on the causes and
courses of psychopathology.

The examination of individuals with high-risk condi-
tions and mental disorders can provide a natural entrée into
the study of system organization, disorganization, and re-
organization that is otherwise not possible due to the
constraints associated with research involving human par-
ticipants. Through investigating a variety of high-risk and
mentally disordered conditions, it is possible to gain signif-
icant insight into processes of development not generally
achieved through sole reliance on investigations of rela-
tively homogeneous nondisordered populations. Research
conducted with atypical populations also can elucidate the
behavioral and biological consequences of alternative path-
ways of development, provide important information about
the range and variability of individual response to chal-
lenge and adversity, and help to specify the limits of be-
havioral and biological plasticity (Baron-Cohen, 1995;
Cicchetti, Rogosch, Maughan, Toth, & Bruce, 2003; Dama-
sio, Grabowski, Frank, Galaburda, & Damasio, 1994; Fries
& Pollak, 2004; Gunnar et al., 2001). Finally, findings
proffered by experiments of nature also hold considerable
promise for informing prevention and intervention strate-
gies (Cicchetti & Hinshaw, 2002).

DEVELOPMENTAL PATHWAYS

Since its inception as an emergent interdisciplinary sci-
ence, diversity in process and outcome has been conceived
as among the hallmarks of the developmental psychopath-
ology perspective. As Sroufe (1990, p. 335) has asserted,
“One of the principal tasks of developmental psychopathol-
ogy is to define families of developmental pathways, some
of which are associated with psychopathology with high
probability, others with low probability.” Even before a
mental disorder emerges, certain pathways signify adapta-
tional failures that probabilistically forebode subsequent
psychopathology (Sroufe, 1990). Thus, developmental psy-
chopathologists have articulated the expectation that there



are multiple contributors to adaptive and maladaptive out-
comes in any individual, that these factors and their rela-
tive contributions vary among individuals, and that there
are myriad pathways to any particular manifestation of
adaptive and disordered behavior (Cicchetti, 1993; Robins,
1966; Robins & Rutter, 1990; Sroufe & Jacobvitz, 1989). In
addition, it is believed that there is heterogeneity among
individuals who develop a specific disorder with respect to
the features of their disturbance, as well as among individ-
uals who evidence maladaptation but do not develop a
disorder. In accord with this view, the principles of equifi-
nality and multifinality derived from general systems the-
ory (von Bertalanffy, 1968) are germane.

Equifinality refers to the observation that in any open
system (cf. Mayr, 1964, 1988), a diversity of pathways,
including chance events or what biologists refer to as non-
linear epigenesis, may lead to the same outcome. Stated
differently, in an open system (i.e., one where there is
maintenance in change, dynamic order in processes, orga-
nization, and self-regulation), the same end state may be
reached from a variety of different initial conditions and
through different processes. This is referred to as equifi-
nality, an organismic process that possesses significant im-
plications for biological and psychological regulatory
systems and for behavioral and biological plasticity (Cic-
chetti & Tucker, 1994; Curtis & Cicchetti, 2003). In con-
trast, in a closed system, the end state is inextricably linked
to and determined by the initial conditions. If either of the
conditions change or the processes are modified, then the
end state also will be modified (von Bertalanffy, 1968).

Initial descriptions of equifinality emanated from work
in embryology. For example, the development of a normal
organism was shown to occur from a whole ovum, a divided
ovum, or two fused ova. Further, it was demonstrated that
different initial sizes and different courses of growth can
eventuate in the same ultimate size of an organism (von
Bertalanffy, 1968; Waddington, 1957). Within the disci-
pline of developmental psychopathology, equifinality has
been invoked to explain why a variety of developmental
pathways may eventuate in a given outcome, rather than ex-
pecting a singular primary pathway to the adaptive or mal-
adaptive outcome.

The principle of multifinality (Wilden, 1980) suggests
that any one component may function differently depend-
ing on the organization of the system in which it operates.
Multifinality states that the effect on functioning of any
one component’s value may vary in different systems. Ac-
tual effects will depend on the conditions set by the values
of additional components with which it is structurally
linked. Consequently, the pathology or health of a system

Developmental Pathways 13

must be identified in terms of how adequately its essential
functions are maintained. Stated differently, a particular
adverse event should not necessarily be seen as leading to
the same psychopathological or nonpsychopathological out-
come in every individual. Likewise, individuals may begin
on the same major pathway and, as a function of their sub-
sequent “choices,” exhibit very different patterns of adap-
tation or maladaptation (Cicchetti & Tucker, 1994; Rutter,
1989; Sroufe, 1989; Sroufe, Egeland, & Kreutzer, 1990).

A pathways approach builds on knowledge gained from
variable-oriented studies; however, attention is shifted to
exploring the common and the uncommon outcomes, as well
as alternative routes by which outcomes are achieved by
different individuals (cf. Cicchetti & Schneider-Rosen,
1986). Thus, what might be considered error variance at
the group level must be critically examined for understand-
ing diversity in process and outcome. The emphasis on
person-centered observation highlights the transition from
a focus on variables to a focus on individuals, and this tran-
sition is essential for demonstrating equifinality and multi-
finality in the developmental course. The examination of
patterns of commonality within relatively homogeneous
subgroups of individuals and concomitant similarity in pro-
files of contributory processes becomes an important data
analytic strategy. Moreover, the need to examine the total-
ity of attributes, psychopathological conditions, and risk
and protective processes in the context of each other rather
than in isolation is seen as crucial for understanding the
course of development taken by individuals. For example,
the presence of a childhood depressive disorder has differ-
ent developmental implications depending on whether it
occurs alone or in conjunction with Conduct Disorder.
Similarly, the nature of alcoholism varies considerably de-
pending on differences in the life course of antisociality.
Thus, this orientation highlights the importance of an orga-
nizational view of development (cf. Cicchetti, 1993; Cic-
chetti & Sroufe, 1978; Sroufe et al., 1990; Waters &
Sroufe, 1983). The meaning of any one attribute, process,
or psychopathological condition needs to be considered in
light of the complex matrix of individual characteristics,
experiences, and social-contextual influences involved, the
timing of events and experiences, and the developmental
history of the individual.

This attention to diversity in origins, processes, and out-
comes in understanding developmental pathways does not
suggest that prediction is futile as a result of the many po-
tential individual patterns of adaptation (Sroufe, 1989).
There are constraints on how much diversity is possible,
and not all outcomes are equally likely (Cicchetti & Tucker,
1994; Sroufe et al., 1990). Nonetheless, the appreciation of
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equifinality and multifinality in development encourages
theorists and researchers to entertain more complex and
varied approaches to how they conceptualize and investi-
gate development and psychopathology. Researchers should
increasingly strive to demonstrate the multiplicity of
processes and outcomes that may be articulated at the indi-
vidual, person-oriented level within existing longitudinal
data sets. Ultimately, future endeavors must conceptualize
and design research at the outset with these differential
pathways concepts as a foundation. Is so doing, progress to-
ward achieving the unique goals of developmental psycho-
pathology to explain the development of individual patterns
of adaptation and maladaptation will be realized (cf.
Sroufe & Rutter, 1984).

Multiple Levels of Analysis

Over the course of the past several decades, it has been in-
creasingly acknowledged that the investigation of develop-
mental processes, both normal and abnormal, is an
inherently interdisciplinary enterprise (Pellmar & Eisen-
berg, 2000). Scientists must utilize different levels and
methods of analysis depending on the questions being ad-
dressed in their research. Although some problems are best
handled with the methods and concepts of a single disci-
pline, other issues require interdisciplinary integration. In
fact, history reveals that disciplines themselves often evolve
from interdisciplinary efforts. For example, neuroscience
developed as scientists working in a number of different
fields began to work in concert to solve some of the common
scientific mysteries that existed about the nervous system
(Cowan, Harter, & Kandel, 2000). As knowledge flourishes
and as new questions are posed that must be addressed, ad-
ditional fields continue to be integrated into the dynamic
discipline of neuroscience.

Since its inception, developmental psychopathology has
been conceived as an interdisciplinary science (Cicchetti,
1990; Cicchetti & Toth, 1991). A number of influential
theoretical perspectives, including the organizational per-
spective (Cicchetti & Schneider-Rosen, 1986; Cicchetti &
Sroufe, 1978; Sroufe, 1979, 1997) and Gottlieb’s notions
of probabilistic epigenesis (Gottlieb, 1991; Gottlieb &
Halpern, 2002), have long advocated the importance of
multidomain, interdisciplinary research.

Nonetheless, most of what is known about the correlates,
causes, pathways, and sequelae of mental disorders has
been gleaned from investigations that focused on relatively
narrow domains of variables. It is apparent from the ques-
tions addressed by developmental psychopathologists that
progress toward a process-level understanding of mental

disorders will require research designs and strategies that
call for the simultaneous assessment of multiple domains
of variables both within and outside of the developing per-
son (Cicchetti & Dawson, 2002). Similarly, research in
the area of resilience must follow these interdisciplinary
multiple-levels-of-analysis perspectives (Cicchetti &
Blender, 2004; Curtis & Cicchetti, 2003). In some in-
stances, reference to variables measured in other domains
is essential to clarify the role(s) of variables of interest for
other questions; it is necessary to consider variables from
other domains as competing explanations for postulated
causal paths. To understand psychopathology fully, all
levels of analysis must be examined and integrated. Each
level both informs and constrains all other levels of analy-
sis. Moreover, the influence of levels on one another is al-
most always bidirectional (Cicchetti & Cannon, 1999;
Cicchetti & Tucker, 1994).

Because different levels of analysis constrain other lev-
els, as scientists learn more about multiple levels of analy-
sis, researchers conducting their work at each level will
need to develop theories that are consistent across all lev-
els. When disciplines function in isolation, they run the risk
of creating theories that ultimately will be incorrect be-
cause vital information from other disciplines has either
been ignored or is unknown. Just as is the case in systems
neuroscience, it is critical that there be an integrative
framework that incorporates all levels of analysis about
complex systems in the development of psychopathology.

One of the major challenges confronting scientific prog-
ress involves establishing communication systems among
disciplines. For example, despite tremendous technological
advances in neuroimaging and molecular genetics, great
knowledge gaps remain between scientists who possess
competence with the technologies and methods of brain im-
aging and genetics and those who are comfortable with the
complex issues inherent in the investigation of development
and psychopathology. Consequently, the field has not yet
made optimal use of the advances in technology that have
taken place (Posner, Rothbart, Farah, & Bruer, 2001).

RESILIENCE

As stated previously, developmental psychopathologists are
as interested in individuals at high risk for the development
of pathology who do not manifest it over time as they are in
individuals who develop an actual mental disorder (Cic-
chetti, 1993; Cicchetti & Garmezy, 1993; Cicchetti & Toth,
1991; Luthar, 2003; Luthar et al., 2000; Masten, 1989, 2001;
Masten, Best, & Garmezy, 1990; Rutter, 1990; Sroufe &
Rutter, 1984). Relatedly, developmental psychopathologists



also are committed to understanding pathways to competent
adaptation despite exposure to conditions of adversity (Cic-
chetti & Rogosch, 1997; Egeland, Carlson, & Sroufe, 1993;
Flores et al., 2005; Kim-Cohen, Moffitt, Caspi, & Taylor,
2004; Masten, 2001; Masten et al., 2004). In addition, devel-
opmental psychopathologists emphasize the need to under-
stand the functioning of individuals who, after having
diverged onto deviant developmental pathways, resume nor-
mal functioning and achieve adequate adaptation (Cicchetti
& Rogosch, 1997; Masten et al., 1990).

Resilience has been operationalized as the individual’s
capacity for adapting successfully and functioning compe-
tently despite experiencing chronic adversity or following
exposure to prolonged or severe trauma (Luthar et al.,
2000; Masten et al., 1990). The roots of work on resilience
can be traced back to prior research in diverse areas, in-
cluding investigations of individuals with Schizophrenia
and their offspring, studies of the effects of persistent
poverty, and work on coping with acute and chronic stres-
sors (Cicchetti & Garmezy, 1993). By uncovering the
mechanisms and processes that lead to competent adapta-
tion despite the presence of adversity, developmental psy-
chopathologists have helped to enhance the understanding
of both normal development and psychopathology. We con-
cur with Rutter (1990, p. 210) that resilience does not exist
statically in the “psychological chemistry of the moment.”
It is a dynamic process, and genetic, biological, and psy-
chological processes exert a vital role in how individuals
fare when they are exposed to adversity (Curtis & Cic-
chetti, 2003; Kim-Cohen et al., 2004).

Within this perspective, it is important that resilient
functioning not be conceptualized as a static or traitlike
condition, but as being in dynamic transaction with intra-
and extraorganismic forces (Cicchetti, Rogosch, Lynch, &
Holt, 1993; Egeland et al., 1993). Research on the processes
leading to resilient outcomes offers great promise as an av-
enue for facilitating the development of prevention and in-
tervention strategies (Cicchetti & Toth, 1992; Toth &
Cicchetti, 1999). Through the examination of the proximal
and distal processes and mechanisms that contribute to pos-
itive adaptation in situations that more typically eventuate
in maladaptation, researchers and clinicians will be better
prepared to devise ways of promoting competent outcomes
in high-risk populations (Luthar & Cicchetti, 2000).

TRANSLATIONAL RESEARCH
In recent years, the National Institute of Mental Health

(NIMH) has become greatly interested in fostering and
supporting translational research in the behavioral and so-
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cial sciences (Cicchetti & Toth, 2000, in press b). As fund-
ing decisions at the NIMH increasingly become tied to re-
ducing the burden of mental illness and to the real-world
application of research findings, investigators will need to
devise and implement policy-relevant investigations. In a
report of the National Advisory Mental Health Council on
Behavioral Sciences (2000) entitled Translating Behavioral
Science into Action, strategies for enhancing contributions
of behavioral science to society more broadly are pro-
posed. The report of the workgroup concludes, “At present
too few researchers are attempting to bridge across basic,
clinical, and services research, and not enough are working
with colleagues in related allied disciplines to move re-
search advances out of the laboratory and into clinical
care, service delivery, and policymaking” (p. v). In this re-
port, “translational research is defined as research de-
signed to address how basic behavioral processes inform
the diagnosis, prevention, treatment, and delivery of ser-
vices for mental illness, and, conversely, how knowledge of
mental illness increases our understanding of basic behav-
ioral processes” (p. iii). This formulation of translational
research is in direct accord with two of the key tenets of a
developmental psychopathology perspective, namely, the
reciprocal interplay between basic and applied research
and between normal and atypical development (Cicchetti &
Toth, 1991, in press a).

The parameters of developmental psychopathology lend
themselves to fostering translational research that has im-
plications for society, policymakers, and individuals with
mental disorders and their families. The very subject mat-
ter of the field, which encompasses risk and resilience, pre-
vention and intervention, the elucidation of precipitants
of mental illness, the mediating and moderating processes
that contribute to or mitigate against the emergence and
maintenance of psychopathology, a multiple-levels-of-
analysis approach, and the incorporation of principles of
normal development into the conduct of empirical investi-
gations, necessitates thinking clearly about the implica-
tions of the work and devising strategies that will remedy
the problems being studied.

PREVENTION AND INTERVENTION

Now that we have examined some illustrative principles of
a developmental psychopathology perspective and their
relevance to investigating adaptation and psychopathology,
we next discuss how the developmental psychopathology
framework can similarly assist in the development and pro-
vision of prevention and intervention to individuals who are
at high risk for or who have developed psychopathology.
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Theory and research on basic developmental processes
can and should inform prevention and intervention efforts
to a greater extent than is the current norm. Clinical re-
search on treatment and preventive strategies can provide
unprecedented and essential insights translatable to the
making of further theoretical advances (Cicchetti & Hin-
shaw, 2002; Cicchetti & Toth, 1999; Kellam & Rebok,
1992; Koretz, 1991).

For example, if the developmental course is altered as a
result of the implementation of a randomized preventive in-
tervention trial and the risk for negative outcomes is re-
duced, then prevention research has contributed to
specifying the processes that are involved in the emergence
of maladaptive developmental outcomes and psychopathol-
ogy (Cicchetti & Rogosch, 1996; Coie et al., 1993; Hinshaw,
2002; Kellam & Rebok, 1992). Accordingly, preventive in-
tervention research can be conceptualized as true experi-
ments in modifying the course of development, thereby
providing insights into the etiology and pathogenesis of dis-
ordered outcomes. The time has come to conduct random-
ized prevention trials that not only assess behavioral
changes, but also ascertain whether abnormal neurobiologi-
cal structures, functions, and organizations are modifiable
or are refractory to intervention. There is growing evidence
that successful intervention modifies not only maladaptive
behavior, but also the cellular and physiological correlates of
behavior (D. B. Kandel, 1998; E. R. Kandel 1979, 1999).

Prevention research is based on theoretical models of
how risk conditions are related to adverse outcomes. As
such, it posits processes that link the risk condition to the
negative outcome (Institute of Medicine, 1994; Munoz,
Mrazek, & Haggerty, 1996; Reiss & Price, 1996). Interven-
tion efficacy may be enhanced by knowledge of develop-
mental norms, appreciation of how a developmental level
may vary within the same age group, sensitivity to the
changing meaning that problems and disorders have at dif-
ferent developmental levels, attention to the effects of de-
velopmental transitions and reorganizations,
understanding of the factors that are essential to incorpo-
rate into the design and implementation of preventive inter-
ventions (Cicchetti & Rogosch, 1999; Cicchetti & Toth,
1999; Coie et al., 1993; Institute of Medicine, 1994; Munoz
et al., 1996; Noam, 1992; Reiss & Price, 1996; Toth & Cic-
chetti, 1999).

Inquiries regarding developmental theory and findings
on basic developmental processes are all too often quite re-
moved from both clinical practice and clinical research
(Cicchetti & Toth, 1998; Kazdin, 1999). Despite rhetoric
directed to the principle that developmental theory should
inform active clinical intervention with children and ado-
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lescents—and the converse contention that treatment re-
search should inform relevant theory—the gap between
these two endeavors is still broad. Indeed, in many ways,
those who perform basic developmental research and pro-
mote developmental theory appear to constitute a different
culture from those who pursue related prevention and in-
tervention efforts. At the extremes, clinically oriented in-
vestigators and practitioners perceive basic academic
developmental science as overly concerned with central
tendencies and universal, developmental norms, to the ex-
clusion of the rich variability and nonnormative behavior
patterns that they confront on a daily basis. Conversely,
theorists and academic scientists appear to construe much
of the clinical endeavor as atheoretical and ungrounded in
core scientific principles and theories (Cicchetti & Toth,
1991, 1998).

This state of affairs is particularly distressing given the
advances that are being made in a host of basic behavioral
and biomedical sciences and the urgent clinical needs of
large numbers of children, adolescents, and families af-
flicted by mental and developmental disorders (U.S. De-
partment of Health and Human Services, 1999). Because of
the field’s still nascent ideas as to the underlying mecha-
nisms of most forms of psychopathology, the need for di-
rect application of basic research advances to enhance
clinical efforts can only be described as essential. Yet, de-
spite the increasing call for translational research that can
bridge basic and applied efforts, the barriers that exist re-
garding the application of such basic research advances to
clinically relevant work are real (Institute of Medicine,
2000). It is essential that so-called basic investigators re-
ceive updated information about fundamental processes
that are relevant to clinical disorders.

Another means of closing the schisms that exist between
academic researchers and clinicians is to undertake inter-
disciplinary, collaborative preventive interventions that
take into account multiple levels of influence, spanning
genes to neighborhoods and individuals to social groups
(Cicchetti & Dawson, 2002). Indeed, integrative, multidis-
ciplinary efforts that bridge these different cultures can
capitalize on unprecedented opportunities for fostering a
mutual perspective. As stated earlier, a central tenet of de-
velopmental psychopathology is that the understanding of
atypical development can inform the understanding of nor-
mal development, and vice versa, as long as consideration
is given to contextual variables and developmental princi-
ples in the explanation of how development can go awry
(Cicchetti & Cohen, 1995a, 1995b). We extend this asser-
tion through our contention that methodologically rigorous
prevention and intervention science can provide a unique



lens through which to discern the processes responsible for
the development, maintenance, and alteration of both typi-
cal and atypical functional patterns (Cicchetti & Toth,
1992; Hinshaw, 2002; Kellam & Rebok, 1992).

There are several reasons prevention and intervention ef-
forts can play an essential role in bridging the world of
research and clinical work and in fostering theoretical ad-
vances. First, investigations of clinical populations may in-
form understanding of processes responsible for healthy and
atypical development, but again, only so long as careful at-
tention is directed to the underlying mechanisms responsible
for pathological outcomes (Hinshaw, 2002). Second, and
crucially, whereas much of the work in the field is, of neces-
sity, naturalistic and correlational in nature, given ethical
constraints on randomly assigning developing persons to key
environmental or psychobiological conditions, the gold stan-
dard for clinical intervention and prevention research is the
randomized clinical trial. The experimental nature of such
investigations provides an unprecedented opportunity to
make causal inferences in the field (Cook & Campbell,
1979; Kraemer, Wilson, Fairburn, & Agras, 2002). Although
the types of independent variables manipulated in clinical or
prevention trials may be several steps removed from crucial,
underlying etiologic factors, given that such trials are pri-
marily concerned with the practical, clinical goals of allevi-
ating suffering and promoting competence rather than
isolating primary causal variables, careful research design
and assiduous measurement of ancillary, process variables
through which intervention effects may occur can shed
unexpected light on theory-driven mechanisms underlying
healthy and pathological development (Hinshaw, 2002;
Kraemer et al., 2002).

Finally, as research on the contributors to resilient func-
tioning has evolved, several scientists have suggested,
based on knowledge of the extant empirical literature, how
to develop preventive interventions aimed at promoting
competent adaptation in a variety of high-risk groups
(see, e.g., Cowen, 1991, 1994; Luthar & Cicchetti, 2000;
Yoshikawa, 1994). A number of recommendations for
competence-promoting interventions have been made, in-
cluding the following: (1) They must be firmly grounded in
theory and research; (2) efforts should be directed not only
toward reducing maladaptation and psychopathology but
also at promoting competence; (3) programs must capital-
ize on the particular resources and strengths of individual
children in specific populations; (4) there should be a focus
on vulnerability and protective processes that operate
across multiple levels of influence; and (5) they should be
guided by a strong developmental-contextual theoretical
perspective (Luthar & Cicchetti, 2000). In addition, pre-
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vention and intervention should be designed to elucidate
the mediators and moderators of resilient outcomes and re-
covery to adaptive functions.

CONCLUSION

In a relatively brief period, developmental psychopatholo-
gists have contributed significantly to our understanding of
risk, disorder, and adaptation across the life course. Much
of the momentum of developmental psychopathology has
stemmed from an openness to preexisting knowledge in
combination with a willingness to question established be-
liefs, thereby continuing to promote disciplinary growth.
The integration of concepts and methods derived from
areas of endeavor that are too often isolated from each
other has resulted in knowledge advances that might have
been missed in the absence of cross-disciplinary dialogue.

Numerous challenges lie ahead, and we must have the
courage to continue to critically examine the implicit as
well as the explicit conceptual and scientific assumptions
that exist in the field of developmental psychopathology to
sustain our momentum and to foster new advances (Cic-
chetti & Richters, 1997). Future investigations must strive
to attain enhanced fidelity between the elegance and
complexity of the theoretical models and definitional pa-
rameters inherent to a developmental psychopathology per-
spective and the design, measurement, and data analytic
strategies employed in our investigations (Granic & Hol-
lenstein, 2003; Richters, 1997). Moreover, we believe that
the continuation and elaboration of the mutually enriching
interchanges that have occurred within and across disci-
plines interested in normal and abnormal development will
enhance not only the science of developmental psychopath-
ology, but also the benefits to be derived for society as
a whole.

The impressive array of findings in the more recent
psychological developmental literature mentioned earlier,
in concert with the concomitant progress made in the
neurosciences, genetics, and related disciplines, has led to
increasing acknowledgment of the need to conduct collabo-
rative, multidisciplinary, multidomain studies on normal,
high-risk, and psychopathological populations. It has now
become more widely accepted that research into pathologi-
cal conditions must proceed hand-in-hand with so-called
basic research into human functioning. As progress in onto-
genetic approaches to various subdisciplines of develop-
mental psychopathology continues, the common theoretical
and empirical threads running through this work will coa-
lesce to establish a foundation on which an increasingly
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sophisticated developmental psychopathology discipline
can grow. The power embodied by cross-disciplinary col-
laborations that utilize multiple-levels-of-analysis method-
ologies promises to significantly strengthen our capacity to
decrease the burden of mental illness for society.
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Dramatic advances have been noted in the past 15 years in
our understanding of childhood psychopathology. With the
emergence of more tightly defined nosologic and diagnostic
systems (e.g., Diagnostic and Statistical Manual of Mental
Disorders I1I, DSM-III-R, and DSM-1V, American Psychi-
atric Association, 1980, 1987, 1994), we have seen the ad-
vent of large epidemiologic studies focused on describing
risk factors and the prevalence of child psychopathology
(e.g., see Costello et al., 1996; Flisher et al., 2000; Friedman,
Katz-Leavy, Manderscheid, & Sondheimer, 1998; Goodman
et al., 1998; Huffman, Mehlinger, & Kerivan, 2000; Shaffer
et al., 1996), with most of these studies documenting overall
ratings of moderate to severely impairing forms of psycho-
pathology ranging from 3% to 22%. Although these widely
diverging rates appear to cast significant doubt on how well
our nosologic systems are actually working, most investiga-
tors in the field have concluded that these variations in rates
are due principally to differences in methods in combining
and weighting data from different sources and to variations
in the level of impairment required before something should
be deemed a disorder (Boyle et al., 1996; Regier et al., 1998).
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Thus, the field has largely converged around similar conclu-
sions supporting the descriptive manifestations of various
forms of childhood psychopathology, as well as the impor-
tance of requirements of impairment, in order for the formal
diagnosis of a mental disorder to be made. Likewise, the field
has largely agreed that rates will vary as a function of the de-
gree of impairment required for “caseness,” and that these
distinctions and determinations are largely set by policy and
service availability considerations, rather than actual differ-
ences in children from sample to sample or any fundamental
disagreements about the symptoms of psychopathology
(Shaffer et al., 1996).

Longitudinal studies have also been essential, in that they
have demonstrated both that many forms of psychopathology
persist over childhood into adulthood, and that in many in-
stances, psychopathology is often not stable; that is, many
children with apparently severe conditions may no longer
meet such criteria at later age points, just as presumably
healthy children may develop significant mental health prob-
lems at later ages (Bennett et al., 1999; Bennett, Lipman,
Racine, & Offord, 1998; Bennett & Offord, 2001; Loeber,



Stouthamer-Loeber, & White, 1999). These studies have
been exceptionally important, because they serve as a two-
edged reminder that (1) these conditions can have severe and
prolonged impact many years later and hence need to be
taken seriously; that is, they are not “just a stage”; and (2)
the initial diagnoses of at least some forms of mental disorder
or psychopathology in children and adolescents should be
viewed cautiously, to the extent that children, their brains,
and their larger environments can change, so that possibili-
ties for amelioration and perhaps even “cure” should not be
foreclosed.

The development of more reliable diagnostic systems and
measures has also spawned a great deal of research into ef-
fective psychosocial and psychopharmacologic intervention
methods for persons suffering from these conditions. Begin-
ning in the early and mid-1990s, a host of large-scale pre-
vention and intervention trials were begun, with many now
successfully completed. Both in children and adults, these
many empirical studies generated important findings about
“what works” for the various mental disorders that have
been studied; further, they have led to a call for implement-
ing evidence-based practices (EBPs) in the real world (Of-
fice of the Surgeon General, 1999). This outcome, arguably,
is one of the distal impacts of our embracing and implement-
ing a more descriptive, atheoretical, and easily operational-
ized diagnostic system.

ALL IS NOT AS IT SEEMS: PROBLEMS
BELOW THE SURFACE

Despite these advances in diagnosis and treatment, a num-
ber of particularly thorny difficulties have remained in-
completely addressed, adding an air of disquietude to the
otherwise seemingly certain sense of progress. For exam-
ple, the current diagnostic systems often do not exactly fit
many real-world patients, and patients often have symp-
tom constellations that cross multiple diagnostic cate-
gories but rest securely in none. Many times, such persons
may show evidence of substantial impairment, suggesting
that they have a clear clinical need for some type of inter-
vention, but our classificatory system somehow misses
them (Angold, Costello, Farmer, Burns, & Erkanli, 1999).
Other patients, perhaps the majority, who do meet criteria
for a DSM disorder actually have more than one, often two
or three, regardless of whether they are found in epidemi-
ologic studies or clinical settings. Unfortunately, the
many combinatory patterns of diagnostic profiles under-
mine the credibility and swamp the usefulness of the clas-
sification system.
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Imagine if we had a system for classifying common res-
piratory illnesses, with over 100 of these illnesses pre-
sumably relatively common, and that most people with
such illnesses usually had two or more. If we were to try
to study such respiratory illnesses, studying them in pure
form would omit most patients with bona fide illness, and
attempting to study them in their more complex presenta-
tion would at some point surely overtax our ability to
group, classify, and make sense of what we think we see.
Or consider the physician who, after taking a careful his-
tory, learns of a patient’s 1-week history of watery eyes,
cough, loss of appetite and nausea, stomach cramping and
diarrhea, general fatigue, and sore joints and muscles.
The physician then examines the patient and finds a
mildly elevated temperature (101 degrees), somewhat dry
mucous membranes in the nose and mouth, and hyperac-
tive bowel sounds, but no evidence of abdominal tender-
ness or swelling, and a mildly elevated pulse with a low
normal blood pressure. Rather than assume the patient has
12 to 13 different syndromes (based on the total count of
the signs and symptoms described, most physicians might
make a single diagnosis [flu], perhaps complicated
by slight dehydration, especially if this occurs during a
particular time of the year). Knowing any one of the
symptoms thoroughly would not be as informative as un-
derstanding the overall pattern and underlying illness pro-
cess. Such a global understanding of the patterns and
processes is especially important if one wishes to make
meaningful predictions about the course of this constella-
tion of symptoms, or to make sensible recommendations
about what should be done (bed rest, hydration, light and
nutritious meals, and time). Interestingly, the sore joints
presenting without the other symptoms might be sugges-
tive of an altogether different process (previous injury,
overexercise, arthritis, or even lupus).

It is in our understanding of the underlying illness pro-
cess, the overall patterning of the signs and symptoms, and
the history and context of the symptoms that enables dis-
tinctions to be made between a flu syndrome and an exercise
injury. But, as is the case in childhood mental health prob-
lems, what should we do if our major symptom profile
descriptions and common categories result in 10 or more
major groups (e.g., anxiety disorders, Obsessive Compulsive
Disorder, Major Depression, Bipolar Disorder, Attention-
Deficit/Hyperactivity Disorder, Conduct Disorder, Opposi-
tional Defiant Disorder, Tourette’s syndrome, Autism, other
developmental disorders, and substance use disorders), any
of which might commonly co-occur, generating 2'° (1,024)
possible different patterns, particularly when issues of
history, context, and contributing/exacerbating factors are
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generally not considered as a part of the taxonomic ap-
proach? How can we be sure that we are forming sensible
clusters of symptom patterns that seem to hang together?

Concerns about our classification approaches are
not limited to the child psychopathology field alone.
Reservations have been raised about the overly descrip-
tive nature of the various versions of DSM that do not take
into account the effects of various etiologic and contex-
tual factors readily discerned by experienced clinicians.
Instead, currently observable behaviors are highlighted,
and these taxonomic models of psychopathology generally
do not consider the possibility that “psychopathology” in
some instances may reflect the attempts of the organism
to adapt to the broader environmental context. Moreover,
these concepts of psychopathology assume a relatively
stable deficit within the individual (American Psychiatric
Association, 1994). Perhaps most important, these diag-
nostic approaches have been appropriately criticized on
the grounds of both over- and underinclusiveness, the
potential for misdiagnosis and misuse, and credibility
(Richters & Cicchetti, 1993; Wakefield, 1992a, 1992b).
Compounding all of these difficulties is the fact that revi-
sions often have occurred before sufficient research doc-
umenting the usefulness and validity of the categories
outlined in previous versions had been conducted.

The purposes of this chapter are to (1) briefly review the
purposes of diagnostic and classification systems in gen-
eral; (2) review the merits and constraints of the current
DSM classification system that relies on a descriptive
symptom-based approach, examining the benefits and haz-
ards afforded by these classification and diagnostic strate-
gies; (3) outline alternative approaches that take fuller
advantage of other forms of clinical data; and (4) make rec-
ommendations for the next generation of classification sys-
tems, both in terms of the nature of these systems as well
as the programs of research that will be needed to expand
our knowledge of psychopathology and mental disorders.

PURPOSES OF CLASSIFICATION AND DIAGNOSIS

Why classify? And why is classification important in sci-
ence? The simple answer is that classification renders induc-
tion possible. For science to occur, there must be groupings
of phenomena, and these groupings must be structured in
such a way as to render reliable the generalizations estab-
lished in connection with observations (Pratt & Foucault,
1977). In fact, it can be argued that there can be no science
without classification (Wallace, 1994). Yet, selection and
construction of nosologic systems involves decisions. Such

systems do not arise naturally but are imposed on nature
through decisions of inclusion and exclusion. Foucault
(1970) noted that taxonomies are not part of any effort to
“look harder and more closely” at things but, rather, “to re-
strict deliberately the area of its experience”—that is, to re-
duce the observer’s awareness by censoring out large ranges
of a given object’s features. The implication of this is that
taxonomies are not objective legitimizations of the “true na-
ture” or division of things, because any nosologic system
presupposes certain human-made decisions and methodolo-
gies (Dupre, 1993; Sadler, Wiggins, & Schwartz, 1994).

A brief look at the history of biological classification sys-
tems offers instructive lessons in the prevailing ideas about
science and its relationship to objects of study. Numerical
taxonomy arose in part from the work of the French natural
historian Adanson, who, in 1763, recommended that any
classification of items should be based on overall similarity,
developed by attention to describing the external features of
the objects in question. The outward visible form was the
defining aspect of any description and was thought to consti-
tute a supraordinate connection across disparate phenomena.

In the post-Newtonian period, the basis of taxonomy
changed. The idea arose that things had internal structures,
not just outwardly observable characteristics, and that these
structures were not visible but invisible, internalized
essences. Drawing in part on the thinking of Aristotle and
Plato, essentialism was adopted by biologists in the seven-
teenth and eighteenth centuries and applied to the concept of
species. Species’ essence became a causal mechanism that
operated on any given member of a species and constituted
the essence of what that species was. With the advent of Cu-
vier’s (1835) work on comparative anatomy, living things
were seen as dynamic systems, and analysis of systems re-
quired understanding of the function of each part. Cuvier re-
ferred to the idea of functional organization in terms of
“archetypes” or plans, according to which the organisms
were constructed. Only after Darwin did a more thorough-
going theory of classification based on cladistics make un-
derstanding of evolutionary relationships possible (Pratt &
Foucault, 1977). The concept of an archetype became iso-
morphic with the concept of common ancestry, and group-
ings according to evolutionary relationships became possible.
It is interesting to note that classification systems in psychia-
try have not invoked the explanatory power that evolutionary
theory enables, yet it may now be possible to construct a psy-
chiatric classification system that embodies the workings of
evolution (e.g., see Jensen et al., 1997; Leckman & Mayes,
1998; Marks & Nesse, 1994; Nettle, 2004).

The transformation of taxonomies from outwardly visi-
ble descriptions, to essentialist notions of invisible struc-



tures, to evolutionary adaptive relations implies that the
kinds of questions about objects being classified need mod-
ification. It is no longer appropriate to simply ask of an ob-
ject, What is the natural kind to which it belongs? (an
essentialist question). Rather, we should ask, What is the
goal underlying the intent to classify the object? (Dupre,
1993; Popper, 1994).

In this context, it is instructive to note the purposes to
which classification systems have been put. Feinstein
(1972) noted that classification serves three principal func-
tions: denomination (assigning a common name to a group
of phenomena), qualification (enhancing the usefulness of
the name or category by adding pertinent descriptive fea-
tures such as characteristic signs, symptoms, age of onset),
and prediction (probabilistic statements about the clinical
course, outcome, response to treatment, etc.). The typical
standard that has promoted the longevity of most classifi-
cation systems is their usefulness. However, any system
may have multiple purposes, and these purposes do not
necessarily converge. Thus, a given classification system
designed to serve scientific purposes might be purposively
narrow, avoiding false positives and overinclusiveness,
with the goal of determining common etiologies and an
array of specific treatments. On the other hand, such a sys-
tem may do a disservice to persons who are suffering from
a similar symptom profile, yet who could be excluded from
treatment or services if they do not fit the narrower profile
more appropriate for certain research purposes. Thus, a
system designed to identify persons in need of public ser-
vices may be quite broad (witness the broad categories
used in the Department of Education’s determination of a
child’s eligibility for special education services), even
though heterogeneous etiologies may be embedded in the
descriptive profile (Eisenberg, 1995).

BENEFITS OF PSYCHIATRIC DIAGNOSIS

Increased Diagnostic Reliability

The more modern versions of the DSM, from DSM-III on,
were developed principally to first solve the problem of un-
reliability in diagnoses. As a consequence, clearly opera-
tionalized lists of symptom criteria were developed for
disorders that psychiatrists and other mental health profes-
sionals found to characterize similar clusters of patients
seen in practice. Prior to that point, a number of studies
had demonstrated that psychiatric diagnoses among differ-
ent experts rarely achieved agreement greater than 20% to
30%. Given clinicians’ difficulties in coming to agreement
on the nature of the difficulties of a given patient, the re-
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cent DSM systems (from DSM-11I forward) were meant to
offer a clean break from the theory-burdened, nonempiri-
cal diagnostic practices of the past. At the very least, these
systems were meant to be reliable, with the goal that over
time, scientists and classificationists would work toward
more etiologically based systems. The history of knowl-
edge development in the medical sciences has often been
characterized as moving from descriptive models of under-
standing illnesses and syndromes to a better knowledge of
underlying pathophysiology (though this level of under-
standing has yet to be achieved in many areas of clinical
medicine; Eisenberg, 1995). According to this view, just as
in other areas of medicine, a symptomatic stage of classifi-
cation is a necessary precursor to the development of em-
pirically demonstrated etiologic theories (Sadler, Wiggins,
& Schwartz, 1994).

Increased Scientific Communication and
Accelerated Scientific Discovery

With the goal of eventually identifying empirically based
etiologic underpinnings of mental disorders, recent DSM
developers made an explicit attempt to move beyond ex-
pert consensus that characterized earlier DSM versions
and to rely instead on empirical documentation via exten-
sive field trials and reanalyses of existing data sets. Par-
ticularly in DSM-1V, such data were used to determine the
inclusion/exclusion of specific diagnostic criteria, diag-
nostic thresholds, and required levels of impairment (e.g.,
see Lahey et al., 1994). In addition, higher thresholds were
established for making revisions; greater attention was
paid to the needs of users in the fields of education, re-
search, and clinical practice; and increased breadth and
quality of the field’s participation was sought in develop-
ing the revision by establishing multiple workgroups, each
with 50 to 100 advisors and participants. Other attempts
to move the DSM classification system forward included
the abandonment of hierarchical assumptions (beginning
first with DSM-III-R) and the explicit attempt to be atheo-
retical by avoiding clinical or etiologic inferences, relying
instead on readily described, easily observed (or reported)
behavioral, cognitive, and emotional symptoms (Frances,
Pincus, Widiger, Davis, & First, 1994)—as if such an ap-
proach were atheoretical!

Nonetheless, the advent of more scientifically replicable
diagnostic systems and assessment measures also led to new
activities not previously seen in the children’s mental health
field: large-scale federally sponsored clinical trials testing
various interventions with children or adolescents meeting
specific diagnostic criteria. These include the National
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Institute of Mental Health Multi-Modal Treatment Study of
ADHD (MTA Cooperative Group, 1999), studies of the
various Research Units on Pediatric Psychopharmacology
(McDougle et al., 2002; Research Units on Pediatric Psy-
chopharmacology Anxiety Study Group, 2002), the Treat-
ment of Adolescent Depression Study Team (2004), and a
bevy of industry-sponsored studies (see Pappadopulos,
Guelzow, Wong, Ortega, & Jensen, 2004, for a review). Par-
alleling these pharmacologic studies are many studies test-
ing the efficacy of specific forms of psychotherapy for
various conditions, ranging from Major Depression (Brent
et al., 1997; Clarke et al., 2002) to anxiety disorders (Sil-
verman, Kurtines, Ginsburg, Weems, Rabian, et al., 1999),
OCD (Franklin, Foa, & March, 2003), Conduct Disorder
(Kazdin & Whitley, 2003), and Oppositional Defiant Disor-
der (Hood & Eyberg, 2003; Webster-Stratton, Reid, &
Hammond, 2004).

These many empirical studies have increasingly led to a
call for the need to implement EBPs, with the a priori as-
sumption that unless proven otherwise, childhood condi-
tions when manifest should be treated by one of the EBPs,
with the concomitant implication that funding of practices
that are not evidence based be withheld. Thus, one might
argue that for good or ill, the distal end of this process of
unification of the scientific field in favor of a particular
nosology and diagnostic system has led to changes beyond
scientific arenas into societal practices, including changes
in policies about how taxpayer dollars are spent.

CONSTRAINTS OF CURRENT SYSTEMS

Increased Reliability, but at What Cost?

Although the recent diagnostic systems have achieved reli-
ability when tested in formal research settings, concerns
have been raised that excessive emphasis on test-retest and
interrater reliability runs the risk of generating unicausal
or theoretically impoverished models of psychopathology,
simply because classes of information that are more im-
portant yet more difficult to operationalize and assess re-
liably tend to be eliminated from scientific consideration.
For example, symptom-only descriptive approaches may
fail to take into account the effects of various etiologic
factors, experience, and developmental history on individ-
uals’ current functioning, as well as other contextual fac-
tors more readily discerned by experienced clinicians
(Perry, Cooper, & Michels, 1987; Rutter & Shaffer, 1980;
Vaillant, 1984). Interviewing patients for reliably reported
signs and symptoms of disorders necessarily omits por-

tions of clinical reality, such as information pertaining to
contextual, interactional, and/or historical factors that
may have contributed to the development of the condition.
Observable behaviors are highlighted, as if divorced from
meaning and motivation, and inconvenient or difficult
classes of information are eliminated or, at best, truncated
(Trickett, 1996; Wallace, 1994). These taxonomic models
of psychopathology generally do not consider the possibil-
ity that psychopathology in some instances may actually
reflect the attempts of the organism to adapt to the broader
environmental context. Failing to take such issues into
consideration could redirect clinicians’ (or society’s) in-
tervention efforts to what would be principally seen as
“helping disturbed individuals” rather than addressing
problematic environments.

Categorical Distinctions versus
Dimensional Characteristics?

A major conceptual consideration underpinning determina-
tion of mental disorder depends on whether one considers
that the underlying construct is a true category, qualita-
tively different from other disordered as well as normal
states, or whether in fact caseness simply reflects difficul-
ties in functioning at the extreme end of a continuum. Al-
though most psychiatric disorders, child and adult alike,
can be shown to be quantitatively different from “normal”
states, such differences do not necessarily reflect qualita-
tive differences. Large differences between two groups on
a number of markers do not necessarily make them differ-
ent in kind, any more than concluding that tall persons and
short persons are qualitatively different, or that there ap-
pears to be a “tall syndrome”—weighing a lot, having long
fingers, and wearing big hats. Finding both quantitative
and qualitative differences among persons with and with-
out a particular definition of mental disorder might consti-
tute a partial argument in support of that particular
definition of mental disorder, but two different kinds, even
when such can be identified, may have the same final com-
mon pathway, in terms of the observable phenomenology,
just as two cases of the same kind may have very different
outcomes, making the sole use of qualitative distinctions as
an indicator of mental disorder problematic (Andreasen &
Glick, 1988). To return to the model of height, it is not
being short or tall alone that makes someone “pathologi-
cally” tall versus normally tall. It may be other associated
factors, such as the presence of a disturbance in the en-
docrine system or bone metabolism (Eisenberg, 1995).

If one asks whether the current DSM “carve[s] nature at
its joints,” the research literature principally answers in the



negative. For example, in a study of the diagnostic criteria
for depression using a sample of monozygotic and dizygotic
twins, Kendler and Gardner (1998) examined the diagnostic
criteria for number of symptoms, severity, and duration,
finding that number of symptoms and severity (but not dura-
tion) predicted increased likelihood of subsequent episodes
in the index case and the twin. However, there was no natural
cut point at four symptoms: Even persons with fewer than
five symptoms, as well as having less severe symptoms
(below the diagnostic threshold) were at greater risk for sub-
sequent episodes of depression, both in the index case and
the twin. These findings suggested that even subthreshold
depressive symptoms reveal the same underlying diathesis.
In addition, no support was found for the requirement of 2
weeks’ duration or some threshold of clinical severity. Thus,
Major Depressive Disorder appeared to be a diagnostic con-
vention imposed on a continuum of depressive symptoms of
varying severity, impairment, and duration. Similar results
have been found in the area of genetic studies of ADHD,
where heritability analyses of full-syndrome versus sub-
threshold symptom states suggested that the condition likely
reflected a continuum versus an all-or-none, present-absent
psychopathological state (Levy, Hay, McStephen, Wood, &
Waldman, 1997; Rasmussen et al., 2002), and analyses of
the age-of-onset criterion fail to make important distinc-
tions in course, outcome, and response to treatment (Barkley
& Biederman, 1997).

At present, there is little evidence to indicate natural di-
chotomies between cases and noncases in most of our cate-
gories of child and adolescent psychopathology, perhaps with
Autism and childhood-onset Schizophrenia being two excep-
tions. This has led many scholars to advocate dimensional
approaches to the definition and assessment of child and ado-
lescent psychopathology rather than categorical diagnostic
approaches. Yet, both clinical practice and policymaking
often require dichotomous decisions about the mental health
of youths. Clinicians must make dichotomous decisions to
treat or withhold treatment on a daily basis; researchers seek
to classify the phenotypes of psychopathology to conduct ge-
netic studies; and policymakers often engage in activities
such as counting the number of youths who need mental
health services but have not received them. Thus, there is a
tension between the need for categorical definitions of men-
tal disorder for many important purposes and the lack of evi-
dence to support such dichotomous categorizations.

Conceptual Problems with Mental Disorder Construct

These recent strategies to address some of the difficulties
of the DSM taxonomies may have been useful and appear to
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have led to research advances and attempts to apply re-
search findings to real-world practices. However, no noso-
logic approach, whether DSM, International Classification
of Diseases 10, or various dimensional systems for measur-
ing psychopathology (e.g., see Achenbach, 1993, 1995) has
adequately addressed the thorny construct of “mental dis-
order.” Frances (1994), the leader of the DSM-IV effort,
stated that “there could not be any worse term than ‘mental
disorder,” ” yet he noted that other terms were even more
unsatisfactory. Because the DSMs are meant to be a “way
station” en route to more valid approaches, he cautioned in-
vestigators and clinicians not to reify the diagnoses and
taxonomic system. Even the term “mental disorder” im-
plies a mind-body dichotomy that is outmoded and not em-
braced by most present-day basic neuroscientists and
developmental neurobiologists (Black, Sirevaag, Wallace,
Savin, & Greenough, 1989; Greenough & Black, 1992; Nel-
son & Bloom, 1997; Strumwasser, 1994). Most likely, there
is no hard and fast line between so-called biological and so-
ciocultural factors in health, normality, and disease
(Eisenberg, 1995), and few (if any) of the so-called mental
disorders can be conceptualized purely at a molar or indi-
vidual organismic level. Thus, if one were to simplify our
understanding of tuberculosis as a biologic infectious dis-
ease in some individuals but not others, such a conceptual
framework might lead one to a very different set of inter-
ventions (pharmacotherapeutics) than if one were to ap-
proach the problem from a public health perspective,
guided by the knowledge that many persons are exposed to
the tubercle bacillus but never develop active illness, unless
accompanied by socioeconomic and environmental factors
such as poverty, crowding, and other, as yet unidentified
factors. Thus, for many mental health problems, it takes un-
derstanding of the person and his or her current environ-
ment to understand the disorder or disease. This applies not
only to mental disorders, but also to many other complex
illnesses, such as hypertension, diabetes, heart disease, im-
mune diseases, and cancer (Margolis, 1994).

What complicates our definition of mental disorder is
that our understanding of individuals’ behavioral and emo-
tional symptoms often depends on and is constituted by the
person’s culture, psychosocial and biologic history, and en-
vironment. Such complexity appears to fly in the face of tra-
ditional approaches to disease and disorder classification.
For example, Syndenham characterized disease this way:

Nature, in the production of disease, is uniform and consis-
tent; so much so, that for the same disease in different per-
sons the symptoms are for the most part the same; and the
self-same phenomena that you would observe in the sickness
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of a Socrates you would observe in the sickness of a simple-
ton. (quoted in Wiggins & Schwartz, 1994)

This principle may be somewhat true of many aspects of
diseases such as pneumococcal pneumonia; it may be less
applicable to diseases of the mind and brain. For example,
cultural factors play an important role in determining when
a symptom is a symptom, what constitutes impairment, and
which cases need treatment. Rogler (1993) noted that a
fine-grained analysis of psychotic symptoms with highly
structured diagnostic instruments is difficult to make with-
out knowledge of the culture’s social values and traditions.

Even when question items are appropriately translated,
the language and culture may use constructs that do not map
neatly onto the DSM. For example, Manson (1995) noted that
one item from the Diagnostic Interview Schedule that com-
bined guilt, shame, and sinfulness required three different
questions in the Hopi language to avoid confounding differ-
ent items and meanings. Rogler notes that the configuring of
symptoms into disorders may require changes from culture
to culture, yet few studies have taken these issues fully into
account. By way of exception, Canino et al. (1987), in imple-
menting an epidemiologic survey of Puerto Rico, not only
conducted tests to ascertain the reliability and validity of
the diagnostic instruments, but added new items as needed
and changed algorithms for various disorders in Puerto
Rico. As a consequence of these changes, they found 66%
lower disorder rates of Obsessive-Compulsive Disorder ver-
sus the unadjusted diagnostic algorithms. In contrast, dys-
thymia was 60% higher (Rogler, 1993) when adjusting for
cultural factors.

Kleinman (1977) noted that it is fallacious to assume
that mental illness is an “entity, a thing to be discovered in
pure form by stripping away the layers of cultural camou-
flage. . . . There can be no stripping away of layers of cul-
tural accretion in order to isolate a culture-free entity.”
The differential impact of disease processes on the brain
(versus other bodily organs) is due in part to the brain’s
high degree of evolved plasticity, malleable throughout life
by virtue of learning and sculpting processes occurring at
the level of individual dendritic spines, cells, synapses, and
neuronal circuits (Greenough & Black, 1992; Nelson &
Bloom, 1997). Culture and context structure many, if not
all, aspects of mental illness: A given person’s subjective
experience is culturally shaped, as are the meanings he or
she ascribes to symptoms, as is the phenomenon of having a
mental disorder itself, and ultimately, even the classifica-
tion systems by which different groups of persons are clas-
sified (or diagnosed).

Is the Disorder within the Individual?

Viewed through the lens of developmental psychopathol-
ogy, one must ask whether a given disorder need be con-
ceptualized as “within the person” or even “mental” per
se. Indeed, some anthropologists have noted that the interi-
orized sense of self—the psychological human versus his
or her society and environment—is a relatively recent phe-
nomenon, mostly of Western and industrialized society.
Western-raised ethnologists who have studied and lived in
communal societies have described their own loss of the
sense of the individual self in these societies (Shweder &
Bourne, 1991; Wallace, 1994). With a greater focus on the
larger social context, it is quite plausible to suggest that
families, communities, or society at large are “dysfunc-
tional” (e.g., Fromm, 1955). The notion of a disorder being
only in the person belies an individualistic metaphysic:
namely, that minds reside in brains, but that minds, and
subsequently mental disorders, do not reside in the social
world. This is an implausible and logically unsustainable
tenet (Sadler & Hulgus, 1994; Shweder & Bourne, 1991;
Trickett, 1996). Instead, minds, as well as all mental disor-
ders, reside in communities, neighborhoods, and families,
facts that have great significance for and guide the activi-
ties of most clinicians.

If one conceptualizes the disorder as something that
does not necessarily lie inside the skin of an individual, but
may in some instances reside in the transactions between
the individual and the environment, an entirely different
set of measurement and assessment demands are imposed
on the investigator. Meaningful outcomes can no longer be
captured by an exclusive focus on signs and symptoms. In-
stead, adaptive functioning, the nature of the surrounding
environment, and the relationship between organism and
environment become critical areas for assessment, perhaps
even central for understanding of a given disorder. In fact,
it seems plausible that understanding of individual organis-
mic functioning may be more explanatory and more fully
addressable in terms of prediction if the larger context is
assessed. The study of simple descriptive phenomena char-
acterizing a given individual thus gives way to a relational
understanding of the processes occurring between the indi-
vidual and his or her environment.

To employ two simple illustrations: The study of the ebb
and flow of the tides, though interesting and describable in
great detail, will remain poorly understood if one fails to
appreciate the relationship between the tides and the re-
spective positions of the earth and the moon. Similarly,
young infants’ social-emotional behaviors, though interest-



ing descriptively, become more understandable when the
child’s affective state is understood as a function of the re-
lationship with and proximity to the child’s attachment fig-
ure. Once the functional processes and adaptive tasks that
are facilitated by the child’s proximity to and relationship
with the caregiving parent are understood, better predic-
tion of the child’s affective state becomes possible, and
new hypotheses follow from this fuller appreciation. This
example illustrates the essential criterion whereby any new
model can be judged: whether the new model offers in-
creased ability to generate more accurate predictions about
current and future behavior.

Thus, understanding the broad range of children’s
adaptive outcomes as a function of their environments is
necessary to fully appreciate the terms “functioning,”
“functional processes,” and “outcomes.” Hoagwood, Jensen,
Petti, and Burns (1996) have outlined a conceptual model
(the SFCES model, denoting ‘“symptoms,” “functioning,”
“consumer-oriented,” “environmental,” and “systems/ser-
vices”) to guide the assessment of children within their envi-
ronments across a range of outcomes. According to the
SFCES model, symptomatic and diagnostic variables consti-
tute an insufficient basis to characterize children’s mental
health outcomes. Adequate understanding becomes possible
only to the extent that cognitive and social functioning; peer
and family relationships; the nature of the child’s school,
neighborhood, and home environments; and cultural and
societal contexts are also assessed and understood. Fuller
understanding is realizable when these variables are charac-
terized not just cross-sectionally but as a series of embed-
ded, evolving, and dynamic transactions between the child,
parents, family, neighborhood, school, and larger societal
and cultural contexts over time (Boyce et al., 1998). Like-
wise, measurement of processes and reciprocal transactions
between the organism and his or her environment and the po-
tential adaptive (versus maladaptive) nature of the child’s
symptoms with respect to his or her environment is central
to the understanding of mental disorders. Once understood,
some such disorders might be better characterized as behav-
ioral, emotional, transactional, or environmental, rather than
as simply mental.

Can the Diagnostic and Statistical Manual (or Any
Classification System) Be Atheoretical?

Sadler, Wiggins, and Schwartz (1994) have argued co-
gently that no diagnostic system can be truly atheoretical,
because all observational statements are influenced by the-
oretical presuppositions. Likewise, this century’s most re-
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spected philosophers of science have suggested that it is
impossible for any basic natural science, much less the
clinical sciences, to be “value free” (Popper, 1994; Wal-
lace, 1994). Any classificatory system is heavily influ-
enced by the values, aims, and theories of the classifiers
(Frances et al., 1994; Sadler, Wiggins, & Schwartz, 1994).
The current DSM and other DSM-like approaches, by
virtue of operationalizing criteria based on the presence of
observable or reportable symptoms of individuals, by de-
fault imply that some kinds of clinical data are nosologi-
cally irrelevant. Consequently, Sadler and Hulgus (1994)
argue that because the current DSM systems do not always
fully account for and specify the relevance of interactional
data, they fit the needs of a biologic psychiatry much better
than family-interactional, sociologic, developmental, or
life history models of disorder. Frances and colleagues ex-
plicitly acknowledge this limitation, noting that although
DSM-1V “attempts” to be atheoretical, no frame of refer-
ence can be without theory, and they suggest that DSM’s
descriptive approach could possibly be more useful within
behavioral and biologic orientations. On the other hand, al-
though DSM-1V does not preclude other axes that might in-
corporate such data, integration of these perspectives into
the DSM system is not likely to occur in the near future, in
part because of the conceptual and methodological com-
plexities that such an expansion of the classification system
would entail.

Definitional Problems with Core Clinical Constructs

Upon close inspection, many terms in the DSM presuppose
clinical determinations based on subjective judgments and
norms within a given societal context. As a result, some ex-
perts have concluded that the presence of the diagnostic
criteria alone are insufficient grounds for determining
“when a case is a case” (Boyle et al., 1996). Many terms
that are taken for granted (e.g., disorder, disturbance, fail-
ure, dysfunction, distortion, subaverage, deficit) are heav-
ily value laden, subject to varying interpretations and
idiosyncratic clinical practices. Further, the clinical norms
on which such terms are based are subject to shifting val-
ues and changing societal inputs over time (Margolis,
1994). Remarkably, even core clinical constructs, such as
“clinically significant impairment,” are tautological (Ful-
ford, 1994); that is, “clinically significant impairment” is
the type of impairment that an experienced clinician recog-
nizes and feels is severe enough to warrant treatment! Un-
less logically disentangled and recognized for what they
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are, such tautologies can masquerade as, or even interfere
with, the accumulation of knowledge.

Even when one determines the presence or absence of
symptoms using the most rigorous methods, such as face-
to-face diagnostic interviews, variations in mental disorder
definitions are marked, based on ancillary determinations
that are not necessarily part of the DSM criteria. And these
variations affect mental health service need and use. For
example, Angold et al. (1999) examined the impact of vari-
ous definitions of impairment on rates of serious emotional
disturbance, after first requiring that all children consid-
ered met all DSM symptomatic criteria. Using five differ-
ent definitions of impairment in their study, Angold and
colleagues compared children with neither impairment nor
a diagnosis, those with no full-blown disorder but with im-
pairment, those with disorder but no impairment, and those
with both disorder and impairment. Even among those who
met both symptom and more stringent impairment criteria,
only 59% reported “need for services,” and fewer still
(19%) of those meeting diagnostic criteria with levels of
impairment as specified within the DSM criteria reported
any need for services. Even with the most stringent impair-
ment criteria, 66% of those with a defined serious emo-
tional disturbance were not being served.

ALTERNATIVE APPROACHES

Given these problems, many authors have explored alterna-
tive approaches to conceptualizing mental health and ill-
ness. We describe some of the leading candidates below.

Harmful Dysfunction

Wakefield (1992a, 1992b) has noted that the philosophical
underpinnings of the DSM’s accounts of disorder are struc-
turally flawed and has argued that other accounts, such as
“harmful dysfunction,” better describe a valid, conceptu-
ally sound construct of disorder that has the dual require-
ments of some sort of biologic dysfunction and cultural and
contextual appraisal (see Kirk & Hsieh, 2004; Wakefield,
Pottick, & Kirk, 2002) of impairment (‘“harm”) to warrant
the determination of “true” mental disorder status. Both
components (harm and dysfunction) must be addressed to
identify a mental disorder. This approach appears promis-
ing, but it is still problematic to the extent that, for most
mental disorders, it has not been possible to identify a bio-
logic dysfunction within individuals, even in those with se-
verely impairing conditions where evidence for genetic
factors is indisputable (e.g., Autism). In addition, the defi-

nition suffers from the tautological definition of dysfunc-
tion as a “biologic system not behaving as it was designed
to do” (from an evolutionary perspective), and such defini-
tions invoke anachronistic notions of some hard and fast
lines between so-called biologic and sociocultural factors
(Nelson & Bloom, 1997; Wallace, 1994).

The similarity between Wakefield’s concept of an “in-
ternal mechanism gone awry” and the pre-Darwinian (Cu-
vier, 1835) notion of the function of parts is notable. The
same problems that applied to those earlier conceptualiza-
tions of classification may apply here. Nonetheless, in the
same way that a more complete theory of classification be-
came possible after the theory of evolution was enunciated,
a dysfunction of a natural process cannot be understood
outside of the context (the “ancestral environment of evolu-
tionary adaptedness”) within which the process evolved.
Thus, some presumed biologic dysfunctions are more read-
ily conceptualized as the displacement of an organism from
its original ecological niche, but these niches may be un-
known to us at present (for additional discussion, see
Bjorklund & Pellegrini, 2000; Jensen et al., 1997).

Empirical Taxonomic Approaches

One solution has been to dispense with the current diagnos-
tic classification systems, such as DSM-1V, adopting in-
stead an “empirical” taxonomic approach, such as one of
the various rating systems that has utilized statistical
methods to derive “factors” from the many possible ob-
served or reported behaviors and symptoms, with the no-
tion that the symptoms will converge into meaningful
patterns or profiles that hang together statistically. Al-
though this approach can be a useful initial tool for de-
scriptive purposes, as a full-fledged classification tool it
falls far short on a number of fronts. For example, such
methods do not yet have a satisfactory way to obtain infor-
mation from all possible informant sources and to reconcile
that information when inevitable discrepancies arise.
Whose report is to be trusted?

Consider a given youth, where rating scale information
from parents, teachers, and the youth herself indicates no
recent symptoms of depression or suicidal ideation, but the
youth’s best friend confides to the school counselor that
the youth is storing up more pills to “really end it all” this
coming weekend. When confronted by the school coun-
selor with the best friend’s information, the youth admits
to feelings of hopelessness and “no way out,” to an earlier
attempt that left her nauseated 2 weeks earlier, and to the
presence of a now likely fatal cache of pills stored in her
school locker. How meaningful could a classification sys-



tem be if based on methods that do not have means to in-
corporate such information and consider and reconcile dis-
crepancies in order to obtain a more valid picture of the
youth’s feelings and behaviors? Or to consider additional
complicating factors, such as the teen’s desperation over
the sexual abuse she is experiencing at the hands of an
older brother, versus another teen who experiences the
same wish to end it all, but without any identifiable precip-
itating circumstances other than a family history of
teenage-onset depression in the mother and maternal
grandmother.

Regardless of whether one uses a DSM-IV approach or
an empirically derived taxonomic approach (e.g., see
Achenbach, 1995), a more in-depth understanding of the
possible circumstances surrounding each of these two in-
stances of depression would remain obscure to either ap-
proach. Most certainly, effective service interventions
would differ between these two examples. Actual service
methods might overlap between the two cases (e.g., psy-
chotherapy, medication) but still not be totally synony-
mous, because the former example would require a quite
different approach to intervening with the family.

Definition of Disorder by Impairment Status

The most common cutoff applied to determine mental dis-
order caseness is the construct of impairment, such that in
order to be a true case of disorder, one must suffer from
some degree of impairment. This is an interesting distinc-
tion, and one not necessarily applied equally to other sup-
posed disorders. Hypertension for many persons involves
no apparent impairment, at least in the present tense, and
treatment in asymptomatic persons is only employed be-
cause of the statistical likelihood of future impairment
(disability or death) as a result of the untreated condition.
In fact, the treatment itself is likely to result in side effects
that could be reasonably construed as impairments.

Even accepting the need for impairment, the problem of
determining the precise cutoff for the degree of impair-
ment is inescapable. A number of strategies have been em-
ployed to minimize the numbers of false positives and false
negatives (Hsiao, Bartko, & Potter, 1989; Lahey et al.,
1994; Piacentini, Cohen, & Cohen, 1992), but such strate-
gies must still rely on some other criterion against which
the determination of a false positive or negative is made.
How much impairment, and as judged by whom? Although
the requirement of impairment seems a comfortable posi-
tion at first glance, close inspection reveals that the many
definitions of impairment can yield dramatically different
rates of disorder (Angold et al., 1999).
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In part, the current requirement for impairment as em-
bodied in the DSM-1V stems from the fact that for mental
disorders among both adults and children, we have no sure
knowledge of the underlying disease processes. Just as with
hypertension or with the presence of an asymptomatic ma-
lignant tumor, although neither result in current impair-
ment, both are known to have certain consequences if left
untreated, hence medical necessity is generally taken for
granted. From a symptomatic perspective, these might be
viewed as analogues to mental disorders’ subthreshold con-
ditions. For example, once we have obtained reliable mark-
ers for the likelihood of future onsets of Autism or
Schizophrenia, prevention and early intervention strategies
become possible. Eisenberg (1995) has noted that as sci-
ence progresses, so do our assumptions of what constitutes
mental disorder. Over 100 years ago, knowledge of hemo-
globinopathies such as thallasemia was limited to the overt
description of the clinical phenomenology of symptoms and
affected bodily organs. After decades of research, precise
knowledge of the point mutations in the molecular struc-
ture of the hemoglobin molecule underlying these condi-
tions is now available, and persons totally asymptomatic
can be identified and are considered cases from the per-
spective of prevention, early intervention, and genetic
counseling. With time, better knowledge of the basic neu-
ral, psychological, and social processes underlying the
mental disorders should allow us to worry less about what
should be a case and more about the health merits, the ap-
propriate services, and the ethical issues involved in inter-
vening with an illness process that is reasonably well
understood.

Pragmatic Approaches

To avoid the conceptual problems noted earlier and to an-
swer the question, When is a case a case? we suggest that
the first question that must be addressed is, A case for
what purpose? For example, Sonuga-Barke (1998) notes
that to distinguish between various definitions of disorder,
one must clarify whether one wishes to define mental dis-
order for purposes of the clinical utility of such a defini-
tion (the pragmatic view) or the construct validity (the
ontologic view). Although the ultimate goal of classifica-
tion is usefulness (Frances, 1998), as Eisenberg (1995) has
noted, there are many “usefulnesses.” What works for re-
searchers to define some presumably homogeneous entity
(i.e., the attempt to “carve nature at its joints”) may not
work well for clinicians and policymakers, who often wish
to know, Who needs care?
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One potential route out of such an impasse has been de-
scribed by Zarin and Earls (1993), who have recommended
that methods of decision analysis be applied to such issues.
They note that the essential components of diagnostic
decision making—choice of external validator, choice of
discriminator, and choice of cutoff scores—might be imple-
mented very differently, depending on whether the clini-
cian’s or investigator’s objectives are to (1) determine
which children need psychiatric care and where overall as-
sessments of disability are most relevant; (2) determine
what clinicians do in real-world practice, that is, services
research, which often varies from the ideal world of aca-
demic practice; or (3) determine which children are valid
cases of a specific disorder for purposes of research into
etiology, genetic factors, treatment response, and likelihood
of persistence/recurrence. Thus, Caseness for what pur-
pose? is the relevant question, and it must be appreciated
that any cutoff or discriminator will result in some false
negatives and false positives. The choice of cutoffs will
often depend on the relative costs of false negatives versus
false positives, vis-a-vis the clinical or research objectives.

Rather than reifying mental disorder as simple symptom
counts that cross some relatively arbitrary threshold,
Rogler (1993) suggests that, within given cultures, a quick
decision with substantial face validity can be accomplished
for many purposes to avoid attributing symptom, case, or
impairment status to conditions or situations that actually
reflect some form of goal-directed, culturally situated be-
havior. Although this is eminently sensible, we are unaware
of any systematic testing of such approaches to determine
if they can be reliably done, and whether multiple, cultur-
ally informed raters would agree among themselves with
such face valid decisions. This recommendation hearkens
back to the etiological diagnostic formulations of previous
DSMs, yet such an approach, if cautiously implemented,
even in Anglo-American cultures, may help avoid accord-
ing mental disorder status to some conditions that many
would regard instead as adaptive responses (e.g., certain
forms of Conduct Disorder; Richters & Cicchetti, 1993).
Such an approach may also avert criticism that our diagnos-
tic approaches too often ignore the obvious (Jensen &
Hoagwood, 1997).

In an important sense, expert clinicians’ judgments con-
cerning symptom, impairment, and mental disorder status
that make use of all available data over time constitute a not
easily replaced “LEAD” (“longitudinal,” “expert,” and
making use of “all data”) (Spitzer, 1983), if not gold stan-
dard. Yet, such judgments, too, are situated in culture and
time, reflecting in part both scientific findings and cultural

norms (Eisenberg, 1995). As culture changes or science ad-
vances, these determinations do as well. To this extent, the
judgment of what constitutes a case (in terms of medical
necessity or need for treatment) can never be fully satisfied
by statistical approaches or complex equations and must in-
stead take into account societal values, willingness to pay,
determination of what constitutes a “problem in living”
versus a disorder (such as the boundaries between transient
sadness and Major Depressive Disorder), as well as the as-
sembled experiences and norms of the families seeking
care for their children and the mental health care providers
within that cultural context. Without some metric that has
been carefully calibrated to take into account these dimen-
sions, any determination of mental disorder (apart from sci-
entifically established qualitative differences in underlying
disease processes) must remain more or less arbitrary.

CONCLUSION AND FUTURE PERSPECTIVES:
NEED FOR A NEW PARADIGM

An overarching concern relates to the fact that in the area
of child psychopathology, most well-documented risk fac-
tors appear to be common to most disorders; that is, the
presence of any risk factor rarely has been found to be spe-
cific for any given disorder (Sameroff, Seifer, Barocas,
Zax, & Greenspan, 1987; Werry, Reeves, & Elkind, 1987).
Furthermore, as a general rule, treatments are not diagnosis
specific but are symptom and context specific. These facts,
coupled with what we know about the malleability of the
early organism and the sensitivity of the brain to early en-
vironmental influences, suggest that we should work to
move beyond static or descriptive models for understand-
ing childhood psychopathology, such as embodied in our
DSM classification approaches.

Developmental Psychopathology Models

In contrast to the behavioral, quasi-descriptive models of
psychopathology, theorists with a developmental perspec-
tive working with infants, children, adolescents, and adults
are usually keenly interested in the processes whereby be-
havior unfolds and in understanding how any particular
form of psychopathology is molded by environmental input.
Developmental approaches to psychopathology begin from
the premise that it is essential to understand the complex
historical pathways of an evolving organism that is attempt-
ing to master the tasks and demands imposed by the envi-
ronment, as these environmental inputs and individual
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responses simultaneously shape new organismic capacities.
From this perspective, the descriptive state of psychopath-
ology or dysfunction presumed intrinsic to an individual is
no more salient than the nature of the transactions of the
individual with the environment and the extent to which
these transactions enhance or broaden the individual’s be-
havioral repertoire for future environmental transactions
and task mastery. Viewed from a developmental psycho-
pathology perspective, understanding the processes of
adaptation over time within a continuously unfolding, ever-
changing context is essential.

Developmental approaches to psychopathology often
seek to examine dysfunction not as a state of being of the
individual, but as an epigenetic pattern of transactions of
the organism with the environment. Some pathologic pat-
terns (though potentially adaptive in the immediacy) can
lead to increasing oscillations in the child’s (or adult’s)
performance of age-appropriate social and cognitive tasks,
may eventually lead to increased difficulties that general-
ize beyond the immediate domain or sphere of functioning,
and may increase the likelihood of emerging disabilities/
impairments in other areas of function. Although even this
developmental approach also runs the risk of becoming a
tautology, this perspective suggests that impairment or
loss of capacity in performing age-appropriate, cultural-
and context-specific tasks might constitute an additional,
useful criterion to establish the presence of psychopathol-
ogy. Of course, an age-referenced measure of impairment
alone constitutes an insufficient criterion for psycho-
pathology, because it ignores the person’s family and
current history, pattern of experiences, and current cir-
cumstances. Yet, this criterion can be seen as increasingly
salient when the loss of capacity can be demonstrated to
be relatively enduring and/or permanent, and potentially
can lead to other disabilities or incapacities across other
contexts, as the increasing demands of the environment,
the exigencies of the developing organism, and the relative
incapacities collide.

Of note, the measurement demands required to assess a
dynamic relational system do not conform a priori to either
dimensional or categorical approaches to assessment of
psychopathology. In fact, a significant limitation to both of
these approaches as typically employed is that they presup-
pose that that which is being assessed lies within the given
individual. The categorical and dimensional approaches
each have advantages and disadvantages as well as a gener-
ous number of adherents (Cantwell, 1996), but a unilateral
focus on either approach to the exclusion of careful assess-
ments of the transactions over time between individuals

and their environments will fail to capture the context-rich
processes that are needed for an integrative understanding
of the phenomenon.

Thus, taking a step back, we suggest that questions of an
essentialist nature, such as, What is the core cause of this
behavior problem? or What is the “true” prevalence of this
disorder? are inappropriate for a system that cannot clas-
sify behaviors into essential categories. If this is not or can-
not be the goal, then it is appropriate to ask, What question
does the classification system answer? What is the purpose
of classifying? Within the scientific framework that we ad-
vocate, we suggest instead that studies of a given behavior
(or disorder) should begin from the operational assump-
tions that there will likely be significant individual differ-
ences in the manifestations of these behaviors, that they
will be derived from many different etiologies, and that
they will express themselves quite differently in different
contexts and transactions with the environment (Cicchetti,
1987). As a further step in reconciling some of the difficul-
ties in our current diagnostic approaches, we suggest that
there is a need for a more avowedly open, self-critical, de-
velopmental stance toward our diagnostic entities. Greater
awareness in the research and clinical communities is
essential to avoid the reification of psychiatric labels and
to enact a more etiologically based process and context-
elaborated nosology.

Need for a Typology and Theory of Contexts

Although we are critical of the limitations of the current
diagnostic systems, these criticisms should not imply the
need to return to past systems based on unsubstantiated
or untestable theories. Instead, careful description and op-
erationalization of all relevant phenomena are needed.
These include individual symptomatic, functional, family-
interactional, past history of services or treatments and re-
sponse to them, contextual and longitudinal-historical
phenomena. These processes, if captured fully, can yield
an informative database able to characterize disordered
processes and functions. As others have argued (Boyce
et al., 1998; Sadler & Hulgus, 1994; Trickett, 1996), a
major limitation of the characterization of persons in con-
texts has been the absence of a typology and adequate the-
ory of context. The DSM-IV Axis IV (level of stressors
within the past year) is a modest beginning, but a broader
and more rigorous approach to assessment and toward a
contextual nosologic system is needed. Sadler and Hulgus
(1994) suggest that a nosology of context could provide
the structural form for patients’ unique historical and
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environmental backgrounds and offer a methodology to
combine diagnostic and contextual information for individ-
ual subjects. Such a typology could expand our search for
disorders and psychopathology to environmental and his-
torical contexts for a given individual and ensure that clin-
ically salient life events are incorporated into treatment
planning. Nosologic practices would thereby better reflect
salient psychosocial factors along with person-based psy-
chological and biological factors to understand individuals’
outcomes. Sadler and Hulgus (1994) suggest three levels
for the development of a contextual nosologic system: (1)
syndromes of personal history (e.g., early parental death,
incest); (2) syndromes of the interpersonal environment
(e.g., victimization, divorce, death of spouse); and (3) syn-
dromes of the extrapersonal environment (e.g., media influ-
ence, catastrophe, homelessness, loss of employment). Of
note, more explicit operationalizations of such criteria are
now emerging (e.g., see Dausch, Miklowitz, & Richards,
1996; Group for the Advancement of Psychiatry, 1996), but
they are still very much at the beginning.

Other authors have suggested that more attention be
paid to the culture-specific presentations of individual
symptoms as a function of the individual’s larger social en-
vironment (Trickett, 1996). For example, Alarcon (1995)
describes the development of recommendations in the
DSM-1V that included cultural statements in the introduc-
tion, cultural considerations for each diagnosis, and so on.
These recommendations are a first step, but they are a mod-
est step indeed, given the strong evidence for culture-bound
syndromes and the misapplication of diagnosis to different
cultural and ethnic communities. As Alarcon notes, less fa-
vorable diagnoses are frequently applied to poor ethnic
communities, and any diagnostic system (including the
DSM-1V) runs the risk of becoming a vehicle of an ethno-
centric view of mental disorder. Such problems can partly
be addressed by developing an international item pool to
permit alternative classification of cases using mutually
compatible instruments and translations of concepts, but
these recommendations still fall short of careful specifica-
tion and description of ordered and disordered processes
(as in the theory and measurement of attachment).

Rogler (1993) notes the need for careful examination
and attention to symptoms and their characterization at
three levels: (1) the assessment of symptoms and their
meanings, (2) the patterning of symptoms and their disor-
ders, and (3) the interpersonal context of the diagnostic in-
terview process itself. Thus, symptoms may be part of one
cultural context but may not qualify as symptoms per se in
another setting (e.g., devoutly religious persons hearing the

voices of recently deceased relatives). Maximum diagnos-
tic error is likely to occur when a category developed in
one culture is applied to another. Thus, the construct of
Conduct Disorder, though potentially useful in a clinically
referred population for both treatment and research, may
be quite problematic when used to characterize children in
the community from another cultural or ethnic background
(Richters & Cicchetti, 1993). Moreover, studies suggest
that even though the criteria for conditions such as Conduct
Disorder do not fully take context into account, clinicians
consider these factors nonetheless when presented vi-
gnettes that differ by social context and asked to judge
whether the described youth does or does not have a mental
disorder (Kirk & Hsieh, 2004).

Application of Multiple Methods and
Conceptual Frameworks

Another way to address the difficulties with the current di-
agnostic and nosologic systems is to approach the problem
with multiple conceptual frameworks and methodologies.
For example, Maton (1993) advocates the use of linked
ethnographic and empirical methodologies, and Weisner
(1996) argues that ethnographic methods are the most im-
portant approach to understanding individual functioning.
Although ethnographic approaches have their own limita-
tions (including subjectivity, potential unreliability, sam-
pling bias, and replicability), problems with quantitative
methods include the lack of validity of the construct and its
measurement derived from one person or setting and ap-
plied to another, where important constructs and patterns of
a given cultural setting are ignored. Ideally, quantitative
and qualitative approaches must be linked and used to-
gether. Both constitute critical tools in understanding disor-
dered processes and mental illness (Shinn, 1990; Trickett,
1996; Weisner, 1996).

Through a systematic application of methodologies that
capture interactional processes and that reflect the variety
of different perspectives about psychopathology, we be-
lieve it will be possible to elucidate a common underlying
developmental or pathogenic process. In this way, it should
be possible to improve understanding of what criteria vali-
date mental illness, in much the same way that an internist
applies understanding about an internal pathophysiologic
characteristic (e.g., elevated blood pressure) to define a la-
tent illness state, even though the person is currently
asymptomatic. Thus, Kleinman (1988) has suggested that
the validity of psychiatric diagnoses should involve a con-
ceptual and iterative tacking back and forth between the



psychiatric diagnostic system and its rules of classifica-
tion, alternative taxonomies, clinical experience, the pa-
tient’s interpretation, and the cultural and historical
contexts in which the diagnostic system, words, languages,
and meaning are situated. In other words, in the absence of
firm biologic demarcations, a diagnosis is an interpreta-
tion, and its ultimate validity must be indexed by reference
to the cultural norms, values, and languages of a particular
society, as well as the environmental demands and con-
straints of a person’s particular contexts.

Given the fluidity of language, meaning, and contexts in
human society, as a general rule diagnostic systems and
assessment approaches should be understood as more or
less arbitrarily and temporarily constructed systems to fur-
ther scientific investigations (Popper, 1994; Wiggins &
Schwartz, 1994). The use of current systems to inform re-
imbursement procedures and decisions about who should
receive care may operate at odds with one another. Under
some conditions, different systems may be needed for dif-
ferent settings and purposes.

As a note of caution, Jablensky (1994) points out that all
classificatory efforts to date based on primary essences
(e.g., disordered process, etiology, genetic pattern course,
or response to treatment) have not fared well, compared to
more eclectic approaches, which have generated a fair
amount of innovative research and have found useful and
practical applications.

Closing Comments

Studies of language, meaning, and the history of science in-
dicate that the reasons for the construction of any classifi-
cation system determine the kinds of questions that may be
asked of the items within it. Language is a system of signs,
and the language of classification systems constructs
(rather than discovers) meaning. Such constructions set pa-
rameters on the kinds of questions that can legitimately be
asked of the categories into which “normal” and “abnor-
mal” behaviors are divided. Studies of language suggest
that the meaning of language is not fixed but changes as its
production and use changes. Likewise, the changing posi-
tions of psychiatric diagnoses within prevailing social no-
tions of what constitutes disease and mental illness suggest
that socially specific events can produce fluctuations in di-
agnostic categories, as language, its meaning, and use
change over time.

Given what we know about early plasticity and chil-
dren’s responsiveness to environmental modifications and
the counterintuitive and atheoretical nature of current
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nosologic systems, alternative (and better) ways to under-
stand these phenomena of childhood behavioral and emo-
tional disturbances are needed, as opposed to the simplistic
notion that disorders reside within persons. Many of our
mental disorders might be reconceptualized to reflect in-
teractions between brain and environment and the consoli-
dation of these interactions over time (Garruto, Little, &
Weitz, 2004). Thus, psychiatric disorders are the result of
not just environmental factors, nor of biologic factors exclu-
sively. Rather, disorders are the result of the progressive
development of the brain as it unfolds within the con-
straints of the genomic map and the particular environmen-
tal circumstances and context of a given organism in a
particular history. Such an approach, if supported by robust
measures and analytic methods, is more likely to lead to a
closer approximation of the underlying developmental
processes, as well as provide opportunities for timely ser-
vice, treatment, and preventive interventions.
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In this chapter, we discuss developmental psychopathology
from the viewpoint of epidemiology, “the study of health
and illness in human populations” (Kleinbaum, Kupper, &
Morgenstern, 1982, p. 2). After a brief introduction to some
of the basic concepts of the epidemiological method, we
discuss what modern epidemiology is and does, what ques-
tions it addresses, some of the key methods it uses, and how
these methods can be applied to the special problems of de-
velopmental psychopathology. We present a short history of
how child psychiatric epidemiology has grown into devel-
opmental epidemiology, illustrating how these changes re-
flect society’s changing concerns about the mental health
of children. In the final section, we describe some of the
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ways developmental epidemiology is branching out and tak-
ing on the concerns and methods of related areas: life
course and intergenerational epidemiology; transnational
epidemiology; genetic epidemiology; the study of burden of
disease, including the economic costs of psychiatric illness;
and the use of epidemiologic designs to test hypotheses
about the causes of psychiatric disorders.

By the end of the chapter, we hope to have made the case
that (1) the goal of epidemiological research is disease pre-
vention; (2) understanding the development of a disease
and intervening to prevent and control it are equally impor-
tant aspects of epidemiological research; (3) understanding
the development of a disease may point to different kinds of
intervention at different stages in the developmental pro-
cess; and (4) understanding individual development is a
critical part of understanding and intervening in the dis-
ease process, because both risk for and expression of disor-
der change over the life course.
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WHAT IS EPIDEMIOLOGY?

Epidemiology is the study of patterns of disease in human
populations (Kleinbaum et al., 1982). Patterns, or nonran-
dom distributions, of disease occur in both time and space.
The task of epidemiology is to understand observed pat-
terns of pathology along these two dimensions and to use
this understanding as a basis for prevention and treatment.
For example, a pattern has been observed linking exposure
to environmental lead in infancy with the development of
behavioral and learning problems in later years (Needle-
man & Bellinger, 1991). The causal relationship appears to
be sufficiently strong to justify primary preventive mea-
sures to remove lead from gas and domestic paint to pro-
tect those children who might otherwise be vulnerable to
such exposures.

Epidemiology, “an exact and basic science of social med-
icine and public health” (Earls, 1979, p. 256), emerged as
an influential branch of medicine in the nineteenth century.
Like the rest of medicine, it is an action-oriented discipline,
whose purpose is intervention to control disease. Epidemi-
ology has both similarities to and differences from clinical
medicine. Scientific knowledge about the cause and course
of disease is one of the tools that both share. Epidemiology
reflects clinical medicine also in using two methods of at-
tack: a tactical method, concerned with the practical and
administrative problems of disease control at the day-to-day
level, and a strategic method, concerned with finding out
what causes disease so that new weapons of control and
cure can be engineered (Earls, 1980; Susser, 1973). Thus,
epidemiologists can be found, in their tactical or public
health role, reporting on the prevalence of AIDS and advis-
ing on how to control its spread, while, at the same time, as
part of a wide strategic plan to control the disease, they are
carrying out multicenter clinical research trials of new vac-
cines and treatments.

Epidemiology is also like clinical medicine in its under-
standing of the concept of disease in broad terms. In this
chapter, we adopt the definition of disease as a pathological
process, which may have biological, psychological, and so-
cial dimensions (Kleinbaum et al., 1982; Susser, 1973). Dis-
ease in this sense includes, but is by no means limited to,
identified syndromes of known etiology. The unifying theme
is that, at some point, a decision is made that a pathological
process is present in an individual, who is then regarded as a
“case.” The thorny problems of case identification in child
and adolescent psychopathology are discussed later in this
chapter.

Epidemiology diverges from clinical medicine to the ex-
tent that it concentrates on understanding and controlling

disease processes in the context of the population at risk,
whereas the primary focus of clinical medicine is the indi-
vidual patient. This does not mean that epidemiology is not
concerned with the individual; on the contrary, it is very
much concerned with understanding the individual’s ill-
ness and the causes of that illness. The difference lies in
the frame of reference. Put crudely, clinical medicine asks
What is wrong with this person and how should I treat him
or her? Epidemiology asks What is wrong with this person
and what is it about him or her that has resulted in this ill-
ness? Why is this child depressed, but not her brother?
If her mother is also depressed, is the child’s depression
a cause, a consequence, or an unrelated, chance co-
occurrence? Such questions immediately set the individual
child within a frame of reference of other children, or other
family members, or other people of the same sex or race or
social class. As we shall discuss later, this approach to un-
derstanding pathology has important effects on the way in-
formation is collected, the kind of information collected,
the methods used to analyze it, and the conclusions that can
be drawn from it.

As the study of patterns of disease distribution in
time and space, epidemiology thus encompasses a great
deal more than simply counting how many people have
smallpox or AIDS. “Epidemiology counts” (Freedman,
1984, p. 931), but it does far more than that. The methods
developed to count cases are useful for many purposes, for
example, to estimate the need for and probable cost of men-
tal health services, or to monitor the effect of a new treat-
ment. However, these methods provide only one part of the
information needed to understand the course, causes, and
prevention of disease. Figure 3.1 (Kleinbaum et al., 1982)
shows how the study of disease patterns in time and space
informs both public health and scientific epidemiology
(Susser, 1973).

Science, Etiology

Cure
Onset oy
Causes hy Impairment,
Protection Relapse
h 4
Exposure I > Disorder I »| Outcome
Primary Secondary Tertiary
(Universal) (Targeted) (Indicated)

] |
Public Health, Prevention

Figure 3.1 Model of the relationship between scientific and
public health epidemiology.
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From the strategic or scientific point of view, the issues at
each level have to do with identifying the stages by which a
disease progresses through its natural course, generating
and testing hypotheses about causal pathways, and invent-
ing and testing methods for prevention to be implemented
by the tactical, public health arm of the health care profes-
sions. The success or failure of attempts to prevent a disor-
der can then provide important information about the
causes of the problem. The course of disease can be divided
into three stages: (1) exposure, dealing with causes; (2) dis-
order, dealing with the manifestation of a disease in clini-
cal signs and symptoms; and (3) outcome, examining what
leads to different outcomes for different patients. These
three stages invite different kinds of preventive interven-
tion: (1) primary, or universal, prevention tries to reduce
the risk of exposure to agents promoting the disease; (2)
secondary, or targeted, prevention is directed at saving
those who have been exposed from developing the disease;
and (3) tertiary, or indicated, prevention focuses on reduc-
ing the damage caused in those who actually become ill.
Tertiary prevention encompasses both reducing the resid-
val damage from an illness and, where necessary, protect-
ing the rest of society from harm, either through infection
or from a sick person’s dangerous behavior.

Although this approach to disease prevention was first
articulated at a time when acute, infectious diseases such
as cholera and smallpox were the chief preoccupation
of epidemiology, it applies with minor modifications to
chronic or episodic diseases, such as heart disease and can-
cer, which are the main causes of mortality in industrial-
ized countries today. Applied to psychopathology, it also
provides a model for exploring the development of psychi-
atric disorders (Rutter, 1990).

Public Health Epidemiology

At the tactical level, public health and primary care work-
ers are often involved in what has been called “shoe-leather
epidemiology” (Kleinbaum et al., 1982, p. 25). This might
take the form of tracing the pathways by which a cluster of
suicides spreads through a high school, or isolating the
source of a neurotoxic element in the water supply, or
teaching lifestyle changes to cardiac patients to reduce the
risk of stress-related disease. The aim is to identify key
points in the development and transmission of a disease at
which intervention can act to reduce the prevalence of the
disease or the harm caused by it. Such interventions may be
directed at preventing exposure to the causes of the disor-

Characteristics of Research in Psychiatric Epidemiology 43

der, at preventing the onset of the disorder in those who are
vulnerable to it, or at minimizing death rates or residual
impairment in those who survive. Taking depression as an
example, primary prevention might include antibullying
programs in schools; secondary prevention might be di-
rected at the children of depressed parents, who are known
to be a high-risk group (Clark et al., 2002); and tertiary or
indicated prevention might examine the ability of adequate
treatment to prevent relapse.

There is a great deal of interchange between the public
health aspects and the scientific aspects of epidemiology,
and also between different levels of investigative and pre-
ventive effort. At each of these levels, both strategic and
tactical efforts are needed. Indeed, the real-world nature of
epidemiology means that the answers to many scientific
questions, such as the paths of disease transmission, have at
some stage to be tested by regarding a preventive interven-
tion as a scientific experiment. The classic example is the
story of how John Snow (1855), by having the handle re-
moved from the Broad Street water pump during the 1853
cholera epidemic in London, tested his hypothesis that
(1) cholera was caused by an invisible, self-reproducing
agent living in water; (2) the agent flourished in water heav-
ily contaminated with sewage; and (3) therefore, if a com-
munity drawing its water from a contaminated supply was
forced (by his action in disabling the pump) to use water
from a different water company, drawn from a purer source,
the rate of disease would fall.

CHARACTERISTICS OF RESEARCH IN
PSYCHIATRIC EPIDEMIOLOGY

Epidemiology, as this brief introduction demonstrates, is
less a body of substantive knowledge than it is a way of
looking at problems. The great historical victories over in-
fectious diseases and the recent achievements in helping to
reduce mortality and morbidity from chronic illnesses such
as cardiovascular disease (Dawber, 1980) came as a result
of looking at clinical problems in a new way. Here we intro-
duce the basic requirements for studying the epidemiology
of any disorder (Kleinbaum et al., 1982) and discuss their
implications for developmental psychopathology.
Epidemiologic research presupposes the ability to (1)
measure disease frequency in the population of interest;
(2) make valid generalizations from samples to popula-
tions; that is, to avoid sampling or ascertainment bias; and
(3) measure the impact of risk factors on disease without
confusion among multiple competing risks; that is, to avoid
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confounding among risk factors. We discuss each of these
challenges in turn.

Measuring the Frequency of Disease

The question of how many people exposed to a risk factor
for a disease actually become sick, how many avoid disease,
and how many die or recover is central to epidemiological
research. The most frequently used measures involve the
concept of a rate, “an instantaneous potential for change in
one quantity per unit change in another quantity” (Klein-
baum et al., 1982, p. 3). Timing is implicit in the idea of a
rate. Epidemiology deals most often with incidence rates,
which measure the extent to which new cases of a disorder
appear in the previously healthy population over a specified
period of time, and prevalence rates, which measure all the
cases, whether new or previously existing, observed during a
specified period. Usually, the epidemiologist is concerned
with relative rates of disease onset in two or more groups of
people who differ on exposure to a risk or preventive factor.
For example, in a Swedish study, the prevalence of drunken-
ness in adolescence among girls who reached menarche ear-
lier than the norm for the population was found to be high,
relative to the rate found in girls of the same age whose
menarche occurred within the normal age range (Stattin &
Magnusson, 1990). Relative rates thus become the metric for
answering questions about a possible causal role played by
putative risk factors in the onset of disorder. In this exam-
ple, Stattin and Magnusson found that, at age 14, 75% of
girls who had reached menarche before age 11 had been
drunk at least once, compared with only 29% of girls who
reached menarche after age 13. Furthermore, the rate of fre-
quent drunkenness remained higher across adolescence for
early than for later maturing girls. This led to speculations
about the mechanism by which early puberty could put girls
at risk (Moffitt, Caspi, Belsky, & Silva, 1992).

Defining a “Case”

In any context where decisions have to be made leading to
action to prevent or treat illness, categories have to be cre-
ated. Making a diagnosis means putting an individual into a
category: “Has Disorder X or “Does not have Disorder X.”
Even if the goal is to eliminate a risk factor that potentially
affects everyone in the community, such as environmental
pollutants or unsafe automobiles, it is still necessary to de-
fine categories of affected and nonaffected individuals to
measure the effectiveness of a primary prevention or to cal-
culate costs and benefits; for example, how many cases of
learning disability were prevented by reducing environmen-

tal lead? How much does it cost to prevent one case of
learning disability, and how much is saved by doing so?
The relationship among symptoms, diagnosis, and the
concept of disease has exercised many brains (Meehl, 1992;
Pickles & Angold, 2003). A diagnosis encapsulates a mixed
bag of information: the number and severity of symptoms,
the duration of symptomatology, the date of onset, the likeli-
hood of exposure to a causal factor, and the level of func-
tional impairment. All of these have implications for a
decision about whether intervention is indicated. For some
forms of pathology, there is little ambiguity about how the
diagnosis should be made; either it is fairly self-evident, like
a broken bone, or the rules have been sanctified by use, like
the stages of cervical cancer, or there is a clearly identifiable
pathogen that acts as a marker for the disease, as in tubercu-
losis. Few types of psychopathology can invoke any one of
these as a decision rule for diagnosis. There are no reliable
pathognomic markers; the boundaries between one disorder
and another, or between normality and disorder, are gener-
ally ill-defined (Pickles & Angold, 2003), as Kendell (1976)
demonstrated in his classic exploration of the boundaries of
depression. Classification systems arise and pass away, while
older classifications may still retain some of their sway. To
confuse matters further, psychiatry often makes use of fa-
miliar language in its diagnostic terminology (e.g., “depres-
sion,” “anxiety”), not necessarily in the vernacular meaning
of the term. In his review of childhood depression, for exam-
ple, Angold (1988) identified eight different ways the term
“depression” is used in the description of psychopathology:

e As the low end of normal mood fluctuations

e As adescription of psychic pain felt in response to some
unpleasant situation

e Asatrait

e As an individual symptom
* As asyndrome

* As adisorder

e As adisease

e As a cause of handicap or disability

The implications for treatment are likely to differ, depend-
ing on which definition is being used.

Taxonomy, Instrumentation, and Mechanisms

In identifying cases of a disorder, it is important to distin-
guish between the problems that can be solved by a well-
designed diagnostic instrument and those that have to be
solved at the level of the taxonomic system that defines
what a case is (Meehl, 1992; Wing, Bebbington, & Robins,



1981). For example, L. N. Robins (1989) presented evi-
dence that some DSM disorders are consistently diagnosed
more validly (using several criteria of validity) than others,
using both clinical and epidemiological methods. This,
Robins believed, suggests that “part of the source of inva-
lidity lies in the diagnostic grammar of the systems whose
criteria standardized interviews evaluate” (p. 57). She
used the phrase “diagnostic grammar” because, she ar-
gued, “[diagnosis] is much like a language. The criteria in-
clude elements that have special relations to each other like
parts of speech—symptoms (nouns?); severity (adjec-
tives?); clustering (verbs?); age of onset, frequency, and
duration (adverbs?)” (p. 61). If the grammar is wrong, the
sentence will not make sense, however clearly it is articu-
lated. Much of the process of developing a good diagnostic
grammar is carried out through careful clinical work. Epi-
demiology, however, can contribute in several ways. It pro-
vides feedback about the relationship between symptom
patterns seen in clinical and community samples, which
can throw light on possible biases affecting the results (see
later discussion). It can also provide information about the
prevalence of different disorders in the community and
their patterns of distribution by age, sex, and so on. This
information can then influence clinicians’ expectations
about the relative likelihood that a given patient has one
disorder rather than another. In practice, it is well-known
that physicians make diagnostic judgments on the basis of
very few items of information (Cantwell, 1988; Meehl,
1954). Good prevalence information can be a very impor-
tant part of the clinician’s database.

Psychiatric epidemiologists have long been active col-
laborators with clinicians in the work carried out around
the world to improve psychiatric taxonomies (L. N. Robins,
1985, 1989). However, the task facing epidemiology is even
more difficult than that facing clinical psychiatry. The cli-
nician can assume a certain level of suffering in a patient
who has come seeking help; the problem is to figure out ex-
actly where the suffering lies. Epidemiologists, working
most of the time in the community, have to identify cases
among people most of whom are not seeking treatment.
They have to convince themselves and others that the crite-
ria they use are valid: that a clinician would identify this
person as a “case” of a given disorder whether or not the in-
dividual came seeking treatment.

For child psychiatry, this problem of case definition is
even more complex. Children rarely refer themselves for
treatment, even when severely symptomatic. Thus, the rule
of thumb that equates illness with seeking treatment is
even less accurate for children than it is for adults. Refer-
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ral for treatment may have more to do with characteristics
of a child’s mother, teacher, or pediatrician than with
the child’s own behavior or feelings (E. J. Costello &
Janiszewski, 1990; Dulcan et al., 1990; Shepherd, Oppen-
heim, & Mitchell, 1971).

A third aspect of case identification is the discovery of
mechanisms that underlie the development of psychiatric
disorders. These mechanisms exist at many different levels,
from genes to brain structure and functioning. Despite much
exciting progress in identifying mechanisms (discussed
later), none is yet ready for use in everyday clinical or epi-
demiologic diagnosis. Child psychiatry is still largely de-
pendent for case identification on asking verbal questions.

Using Question-and-Answer Methods to
Identify Cases

Psychiatry confronts two problems that make it particu-
larly difficult to develop reliable and accurate measures of
symptoms and diagnoses using question-and-answer meth-
ods. One is that there are no “gold standard” measures that
can be used to evaluate the accuracy of a test: a post-
mortem or an MRI will not tell us whether a child really
had Separation Anxiety Disorder. The second problem is
with the standard procedure for assessing the reliability of
a question-and-answer measure: the test-retest reliability
procedure, which uses two interviewers to interview the
same subject on two different occasions about the same pe-
riod of time. Whereas one can take someone’s temperature
repeatedly without appreciably altering body temperature,
interviewing someone at length about emotionally sensitive
topics can hardly be done without affecting how the indi-
vidual thinks or feels about these issues. The first inter-
view is thus likely to affect how the subject responds to the
second interview. For example, in a test-retest study in
which children were interviewed twice, we found that boys
who, at the first interview, admitted that they told a lot of
lies, were much more likely than other boys to deny, at the
second interview, other kinds of deviant behavior to which
they had previously admitted (Angold & Costello, 1995).
However, a lot is now known about how to improve accu-
racy in child psychiatric interviewing, and current methods
are remarkably reliable (Shaffer, Lucas, & Richters, 1999).

Classifying Cases in the Clinic and the Community

The problem of equating cases found in community studies
with referred cases has been addressed in several ways in
child psychiatric epidemiology. First, diagnostic instruments
have been developed that meticulously translate clinical di-
agnostic criteria into methods for identifying the same
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symptoms in nonreferred cases (Angold & Costello, 2000;
Angold, Cox, Prendergast, Rutter, & Simonoff, 1992; Cham-
bers et al., 1985; A. J. Costello, Edelbrock, Kalas, Kessler,
& Klaric, 1982; Herjanic & Campbell, 1977; Hodges,
McKnew, Cytryn, Stern, & Kline, 1982; Shaffer, Fisher,
Lucas, Dulcan, & Schwab-Stone, 2000).

Second, most measures for community use now include,
or are used with, measures of functional impairment, so that
the relationship between symptoms and a child’s ability to
carry out the normal tasks of daily life can become the sub-
ject of empirical review. At the same time, current attempts
to classify psychiatric disorders into a coherent taxonomy
have adopted a multiaxial system by which a clinician is en-
couraged to describe the patient from several points of view,
of which psychiatric diagnosis is only one (American
Psychiatric Association, 1994; Rutter et al., 1969; Rutter,
Shaffer, & Sturge, 1979). Several current epidemiological
assessment instruments adopt the same multiaxial approach
(Angold & Costello, 2000; Shaffer et al., 2000).

Third, the psychometric studies that are carried out as
part of the process of instrument development include stud-
ies of referred and nonreferred samples and interviews using
both clinicians and trained lay interviewers. Instruments
can then be revised so that “caseness’ has the same meaning
wherever or by whomever a child is recruited or assessed.

Developmental Issues in Case Identification

One reason establishing rates of disorder is even more of a
problem for child psychiatric epidemiology is that there is a
need to reconcile a nondevelopmental psychiatric taxon-
omy, such as the DSM system, with the realities of child de-
velopment. The DSM system sticks closely to an implicit
medical model, according to which a disease, although it
has a developmental course along the lines sketched earlier,
is defined as a disease by virtue of the fact that every case
has roughly the same etiology, pathogenesis, risk factors,
presentation, course, and treatment response. Measles is
measles is measles. For example, the diagnostic criteria for
DSM-1V Major Depressive Episode are described as being
similar in their essential features in children, adolescents,
and adults (American Psychiatric Association, 1994); the
only differences specified are additions to two of the
symptoms: “(I) depressed mood. In children and adoles-
cents, can be irritable mood” and “(3) significant weight
loss or weight gain. ... In children, consider failure to
make expected weight gains” (p. 327). A section on age-
specific features of depression (p. 220) discusses symp-
toms or forms of comorbidity with other disorders that may
occur with different frequency at different ages, but no ref-

erence is made to any aspect of children’s cognitive, social,
and bodily development that might influence a child’s abil-
ity to experience or respond to different symptoms. Neither
the similarities nor the differences specified by the DSM
have a firm basis in developmental data about the manifes-
tation of depression at different stages of life (Angold &
Worthman, 1993; Cicchetti & Schneider-Rosen, 1984,
1986; E. J. Costello et al., 2002; Digdon & Gotlib, 1985).

In summary, epidemiology shares with clinical psychia-
try a concern for and involvement in the problems of case
identification. These problems occur at two levels: the level
of defining the characteristics of a disorder and the level of
developing methods for identifying those who have the dis-
order so defined. Arguments about the reliability and valid-
ity of psychiatric assessment have frequently confused
these two levels, as L. N. Robins (1985, 1989) has so
clearly demonstrated. Only when we can clearly describe
the causal pathway for each disorder, from exposure
through onset to outcome, as in Figure 3.1, will we be in a
position to be satisfied with the validity of our taxonomy
and the reliability of our diagnostic tools.

Ascertainment Bias in Case Identification

Once researchers are able accurately to identify cases of
the disorder of interest, the next concern is to ensure that
the sample of cases that they recruit for research purposes
accurately represents the distribution of cases in the com-
munity. The reason this is so important is the need for the
relationship between the disorder and its putative risk fac-
tors to be the same in the sample as in the general popula-
tion. It is the nature of epidemiological research that
questions of causality can rarely be answered by laboratory
studies in which all but the key variable are carefully con-
trolled or randomly varied. It is not feasible to test the
causal role of poverty, for example, by randomly assigning
newborns to be raised in high- and low-income households,
or the role of maternal temperament by the sort of cross-
fostering studies that are considered ethical with other pri-
mates (Suomi, 1991). One way to compensate is to pay very
careful attention to the characteristics of the population
from which the study samples are drawn, that is, not only to
the numerator of a rate of disease (the number of cases
within a given period) but also to the denominator of the
rate (the population at risk). Only when we know that the
sample selected for study accurately mirrors the popula-
tion from which it is drawn (or when we know exactly what
the biases are and how to control for them) can we specify
exactly to whom our causal analyses apply.



This necessity usually rules out samples of convenience
and mandates very careful thought about the choice of pop-
ulation for a study. For example, if the question has to do
with the causal role played by the peer group in adolescent
delinquency, and the sample consists of young people re-
cruited from 10th-grade classrooms, neither the denomina-
tor nor the numerator can, by definition, include persons
who have dropped out of school. Thus, the conclusions
about causal processes that can be drawn from such a study
are limited to those relevant to 10th graders who attend
school, not to the age group in general. Because dropping
out of school and delinquency are known to be associated,
the selection of a school-based sampling frame results in a
sample that may be biased in important ways.

The problem of ascertainment bias is even more acute
when clinic-based samples are used. There are many rea-
sons people get into treatment, and reasons they do not,
and these may mislead the researcher trying to understand
risk factors for disease. For example, Berkson (1946,
p- 50) used Mayo Clinic records to show that among peo-
ple with two illnesses, “each disease is itself aggravated
in its symptoms and more likely to be noted by the pa-
tient . . . [the] effect would be to increase relatively the
representation of multiple diagnoses in the hospital and in
general to increase the discrepancy between hospital and
parent population.” This led to a spurious belief that
cholecystic disease was causally related to diabetes, when
in fact, in the general population the association between
the two diseases was zero.

Berkson (1946) argued from these analyses that it is
more cost-efficient to carry out representative community
studies earlier rather than later in the process of studying
comorbidity and etiology because bias-free studies have to
be done at some point in any case. Meehl (1992, p. 124) is
another writer who has pointed out that “millions of dol-
lars of tax money have been wasted” performing studies in
clinical settings where the biases inherent in case selection
mean that the studies cannot answer the questions about
causal association that they are designed to address.

The danger of ascertainment bias is one reason many
epidemiological studies use samples that are carefully se-
lected to be representative of the general population. The
disease of interest may be quite rare in the community,
which often means that the case-identification stage of
such studies is expensive; large numbers of people must be
surveyed to identify a relatively small number of cases.
With child psychiatric disorders, the issue is compounded
because reports from different informants—parents, chil-
dren, teachers, peers—may identify very different children
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as cases (Achenbach, McConaughy, & Howell, 1987; Rut-
ter, Tizard, & Whitmore, 1970). Depending on the ques-
tion being studied, it may be necessary to interview three
or more people to establish whether a child is or is not a
case according to the study criteria. The risk factors for a
disorder identified by one informant may also be quite dif-
ferent from the risk factors for the disorder as identified by
another informant. For example, in a study of children with
symptoms of hyperactivity, inattention, and impulsivity
(E. J. Costello, Loeber, & Stouthamer-Loeber, 1991), 61%
of children identified as hyperactive by both parents and
teachers were boys; however, boys made up 77% of chil-
dren identified as hyperactive by teachers alone, but only
38% of children identified by mothers alone.

For the researcher interested in developmental influ-
ences on the expression of psychopathology, the situation
becomes even more complex. For example, Figure 3.2
shows the rate of separation anxiety symptoms reported by
children between the ages of 7 and 16 and by parents about
their children. The parents’ report data showed low rates
of symptoms and a modest effect of the child’s age on the
rate of symptoms. The rate of symptoms reported by the
children, in contrast, fell sevenfold as the age of the child
increased. If the purpose of the study had been to select a
sample of cases of Separation Anxiety Disorder, the bias
caused by relying exclusively on one informant or the
other would have varied depending on the age of the chil-
dren surveyed.

Controlling Bias in Estimating the Influence of
Risk Factors

The third set of threats to the validity of a causal link has
to do with competing risk factors or confounders. In most
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Figure 3.2 Mean separation anxiety symptoms by age and
source of information. Data from the Great Smoky Mountains
Study.
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etiological studies, more than one risk factor is involved.
The problem is to figure out the relative importance of var-
ious risk factors so that decisions about intervention can be
focused where they will be most effective. It is useful to
distinguish between two distinct characteristics of factors
that influence the probability of disease: confounding and
effect modification (Miettinen, 1974).

Confounding distorts the impact of a risk factor on the
risk of disease because of the presence of some extraneous
variable. A factor may act as a confounder in one study
but not in another. Consider, for example, two groups at
high and low levels of genetic risk for a disease that is also
affected by poverty. If everyone in one group was at high
genetic risk, a “real” relationship between poverty and
disease might be obscured in that community; almost
everyone who was poor would also be at genetic risk, so it
would not be possible to say which factor was causing the
disorder. In the second community, where not all the poor
were at high genetic risk and not all the group at high ge-
netic risk were poor, it would be possible to look sepa-
rately at the rates of disorder in four groups (poor
nonaffected, rich nonaffected, poor affected, rich af-
fected) and figure the risk associated with poverty.

Effect modification, or synergy, refers to the different
impact of a risk factor at different levels of another variable
(Rothman, 1976). This relationship is not specific to any
particular study; it is a “real” relationship among two or
more risk factors. For example, if both the gene for
phenylketonuria (PKU) and a diet high in phenylalanine are
necessary for PKU to occur, rates of the disorder will vary
in different communities depending on how many people
inherit the gene and how many eat a high-phenylalanine
diet. The relationship between gene and diet remains con-
stant across sites, but diet will act as an effect modifier,
controlling the expression of the gene. Another example is
the relationship among peak height velocity (PHYV, the
“growth spurt” of early adolescence), change of school,
and depressive symptoms. The period of PHV may be a
time when youngsters are particularly vulnerable to symp-
toms of depression (Simmons & Blyth, 1987), particularly
when they have to deal with stressful events. It happens
that, in the American school system, most children move
from middle school to high school between eighth and ninth
grades. This coincides with the time when many girls, but
few boys, are at PHV. School change could thus be acting as
an effect modifier, increasing the risk of depression in girls
but not in boys.

Clinical as well as epidemiologic research has to deal
with confounders and effect modifiers. Lively debates are
in progress about whether and how to derive causal infer-

ences from observational studies with many potential con-
founders (Dehejia & Wahba, 1999; Kaufman & Cooper,
1999; J. Robins, 1997; J. Robins, Greenland, & Hu, 1999;
J. Robins, Hernan, & Brumback, 2000; Vineis & Porta, 1996;
Weinberg & Umbach, 2000; Winship & Morgan, 1999).
Sometimes it is possible to narrow down the list of potential
causes using careful study design. When standard experi-
mental designs are inappropriate or infeasible, quasi-
experimental methods may be found that reduce the risk
that cases and noncases differ not only on the putative risk
factor, but in lots of other ways as well (Shadish, Cook, &
Campbell, 2002). For example, in our study of all 9-, 11-,
and 13-year-old American Indian children living on a fed-
eral reservation, it happened that after we had assessed the
children for 4 years, a casino was opened that gave every en-
rolled tribal member a sizable income supplement. After an-
other 4 years, we looked at children’s psychiatric symptoms
before and after the “intervention.” We found that children
whose families moved out of poverty had reduced Conduct
Disorder symptoms, but that the intervention had little ef-
fect on depression, anxiety, or Attention-Deficit/Hyperac-
tivity Disorder (ADHD; E. J. Costello, Compton, Keeler, &
Angold, 2003). Because every man, woman, and child on
the reservation received the income supplement, there was
no possibility that the effect of an increased income could
be confounded with the sort of qualities (hard work, thrift,
etc.) that could cause both an income increase and a reduc-
tion in behavioral symptoms.

The other set of methods to deal with competing risk
factors is statistical. Epidemiologists have always been
careful to make it clear that nonexperimental studies can
show associational but not causal relationships between
risk factors and outcomes. Recently, however, they are
coming closer to claiming the ability to talk about “causal
associations” (J. Robins, 1997; J. Robins et al., 2000). Some
have gone so far as to claim that properly designed obser-
vational studies can produce results that are superior to
those based on experimental designs, because they often
have a level of ecological validity that experimental studies
lack (Benson & Hartz, 2000; Concato, Shah, & Horwitz,
2000; Winship & Morgan, 1999).

The idea that some effect modifiers could operate as pro-
tective factors has been widely discussed (Garmezy, 1988;
Loeber, Farrington, Stouthamer-Loeber, Moffitt, & Caspi,
1998; Stouthamer-Loeber et al., 1993). As Rutter (1985)
has pointed out, there are logical problems in identifying
something as a protective factor, except in the presence of a
risk or vulnerability; the concept of protection implies the
presence of risk. However, in terms of Figure 3.1, it is rea-
sonable to talk about protection from risk factors for a dis-



ease, as well as protection from risk of disease, given expo-
sure. For example, decent sewage systems protect the whole
community from exposure to the cholera vibrio, and good
nutrition might help to protect an individual exposed to the
infection from actually developing the disease.

Measuring the Impact of Risk and Protective Factors

One implication of this discussion of risk factors is that it is
possible to rank risk (and protective) factors in terms of
their relative importance to the rate of an observed disor-
der, and thus to make decisions about the most cost-
efficient preventive strategies. There are several ways to
calculate the importance of a factor’s contribution to the
prevalence of a disease. Two of these are risk ratio or rela-
tive risk and excess or attributable risk. Relative risk is a
ratio comparing two risks of disease, often, the risk of a
disease in a group exposed to a risk factor compared with
the risk in a nonexposed group (e.g., the risk of depression
in children of divorced parents compared with the risk to
children in intact families). Attributable risk is an estimate
of the extra cases of disease (above the rate in the nonex-
posed population) attributable to exposure to a particular
risk factor. Attributable risk is a function of two factors:
the relative risk in groups exposed and not exposed to the
risk factor and the frequency of the risk factor in the popu-
lation. Thus, even if the relative risk associated with a risk
factor is high, the attributable risk, and thus the decrease in
incidence of the disease if that risk factor were removed,
may be low if the proportion of people in the population ex-
posed to that risk factor is low. For example, there might be
a high relative risk for lung cancer associated with expo-
sure to a chemical used only in one particular industry, but
the attributable risk would be low if only a few people
worked in that industry and were exposed to that chemical.
From a public health viewpoint, a greater reduction in the
number of cases of lung cancer might be achieved by re-
moving a risk factor with a lower relative risk but to which
more people are exposed, for example, asbestos or cigarette
smoke (Lilienfeld & Lilienfeld, 1980; Rothman, 1976).
Measures of relative risk are particularly important for the
scientific aspect of epidemiology, because they are a way
of estimating the causal impact of risk factors. Measures of
attributable risk are of particular interest from the practi-
cal point of view, because they can generate an estimate of
the impact of a risk or protective factor in real or propor-
tional terms.

This discussion of causality begs an underlying ques-
tion: whether it makes any sense to think about human be-
havioral development in terms of continuity and causes.
Some developmental psychologists have argued that predic-
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tion is not only difficult but is unnecessary for the study of
psychopathology (Lewis, 1990). Epidemiology has not
adopted this approach; on the contrary, it has put its money
on its ability to control disease through the prediction of
causal pathways, and historically this has been an im-
mensely successful bet. The interesting question is whether
it is an approach that will prove to be as effective in the
area of developmental psychopathology as it has been for
infectious diseases.

Summary

In this section, we have discussed three functions of epi-
demiology: (1) to measure disease frequency and risk expo-
sure; (2) to make valid generalizations from samples to
populations; and (3) to control bias in relating risk factors
to disease. The next question is whether, and how, the
methods and ideas that have evolved over the past century,
primarily to tackle infectious diseases, can be adapted to a
moving target like developmental psychopathology.

WHAT IS DEVELOPMENTAL EPIDEMIOLOGY?

Epidemiology is inherently a developmental discipline, as
shown in Figure 3.1, in the sense that it is concerned with
the development of disease and how to intervene in that
process. However, we talk about developmental epidemiol-
ogy as a special variety of epidemiology when we are deal-
ing with child psychopathology. The reason is that in this
case, we have to take account of another developmental
model: the model that describes the development of the in-
dividual. From this point of view, developmental epidemi-
ology can be seen as concerned with the interaction
between two developmental processes: of the organism (the
child) and of the disease. The importance of understanding
this interaction was pointed out by Anna Freud (1965; see
Cicchetti, 1990a; Rutter, 1988), but her view of what devel-
ops was somewhat different from the view of both develop-
mental psychology and developmental psychopathology
today. In this chapter, our use of the concept of develop-
ment, which follows that of developmental psychology and
biology, will be familiar to developmentalists but may
carry different implications for child psychiatrists and pe-
diatricians trained to use the term development either in
the context of psychodynamic theories of personality
(Dare, 1985) or to refer to specific, mainly physical or cog-
nitive, stages of development (American Psychiatric Asso-
ciation, 1994). For clarification, we offer a brief review of
what we understand by development.
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The Concept of Development

Earlier in this chapter, we discussed epidemiology as a sci-
entific method of understanding the development of disease
(see Figure 3.1). This approach shows marked similarities
with the way the word development is applied to biological
organisms (Hay & Angold, 1993). As Nagel (1957, p. 15)
defined it:

The concept of development involves two essential compo-
nents: the notion of a system possessing a definite structure
and a definite set of preexisting capacities; and the notion of
a sequential set of changes in the system, yielding relatively
permanent but novel increments not only in its structure but
in its modes of operation.

The process of disease progression has much in common
with development: It is “programmed” by the nature of the
transformation of the organism that begins the process, and
in general it follows a reasonably regular course, although
with wide variations in its rate. Furthermore, there is hier-
archical integration as diseases develop. Each stage in the
progress of a given disease builds on the previous stages,
and many of the manifestations of earlier stages are “inte-
grated” into later symptomatology.

This has much in common with the idea of epigenesis, as
developed by Gottlieb (1991, p. 7):

Individual development is characterized by an increase of com-
plexity of organization (i.e., the emergence of new structural
and functional properties and competencies) at all levels of
analysis (molecular, subcellular, cellular, organismic) as a con-
sequence of horizontal and vertical coactions among the or-
ganisms’ parts, including organism-environment coactions.
Horizontal coactions are those that occur at the same level
(gene-gene . . . organism-organism), whereas vertical coac-
tions occur at different levels (... cell-tissue . .. behavioral
activity-nervous system) and are reciprocal, meaning that they
can influence each other in either direction, from lower to
higher or from higher to lower levels of the developing system.

For example, the genome controls cell structure, but envi-
ronmentally induced cytoplasmic changes are capable of
switching genes on and off (Ho, 1984; Jollos, 1934); neural
differentiation in the mammalian visual cortex is dramati-
cally affected by sensory experience (Black & Greenough,
1986); and neuroendocrine mechanisms are powerfully in-
fluenced by sociocultural factors (Mineka, Gunnar, &
Champoux, 1986; Worthman, 1987; Worthman & Konner,
1987). Recent longitudinal epidemiologic studies showed
that a functional polymorphism in the gene encoding the
neurotransmitter-metabolizing enzyme monoamine oxidase

A (MAOA) moderated the effect of early maltreatment, so
that maltreated children, if they owned the allele confer-
ring high levels of MAOA expression, were less likely to de-
velop antisocial problems in adolescence (Caspi et al.,
2002; Foley et al., 2004). Thus, the concept of development
used here (1) presupposes change and novelty, (2) under-
scores the importance of timing in behavioral establishment
and organization, (3) emphasizes multiple determination,
and (4) leads us not to expect invariant relationships be-
tween causes and outcomes across the span of development
(Cacioppo & Tassinary, 1991; Cairns, 1991).

Behavior is seen as resulting from the dynamic inter-
action of multiple interdependent systems in both the indi-
vidual and the environment. As summarized by Eisenberg
(1977, p. 220), “The process of development is the crucial
link between genetic determinants and environmental vari-
ables, between individual psychology and sociology.” It is
characteristic of such systems that they consist of feedback
and feed-forward loops of varying complexity. Organism
and environment are mutually constraining, however, with
the result that developmental pathways show relatively high
levels of canalization (Angoff, 1988; Cairns, Gariepy, &
Hood, 1990; Gottlieb, 1991; Greenough, 1991; McGue,
1989; Plomin, DeFries, & Loehlin, 1977; Scarr & McCart-
ney, 1983). For example, consider the well-established path
to substance abuse (Kandel & Davies, 1982):

Beer or wine — Cigarettes or hard liquor
— Marijuana — Other illicit drugs

It is characteristic of this pathway that the number of indi-
viduals at each level becomes smaller, but that those at the
higher levels continue to show behaviors characteristic of
the earlier stages. Having described such a pathway, the
task is to understand the process by which it is established
and to invent preventive strategies appropriate to the vari-
ous stages of the developmental pathway. Such strategies
must be appropriate to the developmental stage of both the
individual at risk and the disorder.

Research based on this view of development has been
going on for several decades, as these volumes attest, but
has taken some time to influence child psychiatric epi-
demiology (Angold & Costello, 1991; Broidy et al., 2003;
Brook, Cohen, & Jaeger, 1998; Buka & Lipsitt, 1994; E. J.
Costello & Angold, 1993; Jaffee et al., 2002; Rutter,
1988). Conversely, until recently, developmental psycho-
pathology has paid less attention to some of the key con-
cerns of epidemiology—in particular, the importance of
representative samples and controls for confounding—but
this is beginning to change.



Implications of a Developmental Approach to Child
Psychiatric Epidemiology

Child psychiatry, in its current manifestation in the United
States, has modeled its nosology and its concepts of health
and disease on adult psychiatry, using the same nomencla-
ture and static assumptions about causality, risk factors,
course, and outcome. But children are not scaled-down
adults, and this approach causes serious problems for the
epidemiologist concerned with explaining patterns of dis-
ease distribution in the community. Why, for example, do
rates of depressive disorders, which are low in prepubertal
children of both sexes, continue low in postpubertal boys but
rise very sharply in postpubertal girls (Angold, Costello, &
Worthman, 1999; Angold, Worthman, & Costello, 2003)? Is
the increase causally associated with age, or with pubertal
status, or with something else entirely? To understand these
phenomena, it seems reasonable to postulate that children
are organisms developing at a different rate from adults, or-
ganisms in whom developmental changes dramatically alter
both the ways they can manifest their genetic endowment
and the nature of their interactions with their surroundings.
Here we consider the implications of some basic principles
of developmental theory for the epidemiology of child psy-
chiatric disorders.

Implication 1: Development Implies Change

This may seem to be an obvious statement, but child psychi-
atric epidemiology has not always taken the idea of change
very seriously. This is partly the result of the current sys-
tems for the classification of diseases, which are essentially
nondevelopmental. Most disorders have definitions that take
no account of age or developmental level, sometimes in spite
of overwhelming evidence that age-dependent changes are
a central feature of the phenomenology of the disorders
involved. Conduct Disorder is a good example. Loeber and
colleagues (Loeber, Keenan, & Zhang, 1997) identified
three different developmental pathways involving antisocial
behavior. If a cross-sectional, snapshot view was taken of
behavior at any point in time, children who pursued any of
these three pathways shared many characteristics. Longitu-
dinal studies, however, revealed different patterns. Children
who followed the authority conflict path tended to show
conduct problems early in life, to have trouble at school be-
cause of hyperactivity and learning difficulties as well as
conduct problems, to explore a wide range of different de-
viant behaviors, and to remain deviant well into adulthood.
Some of the same behaviors could be found in other children
at any given time, but a second group of these followed
a different, covert pathway, with a higher remission rate.
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These children tended to have started showing deviant be-
havior later in childhood than the first group and to have
had fewer problems at school or with peers. Longitudinal
studies also suggested the existence of a third group who,
like the first, were aggressively deviant in adolescence, but
who showed little or no early Conduct Disorder. The evi-
dence for these different developmental patterns has been
pieced together from a multitude of different studies, using
both clinical and population samples, and is much stronger
for boys than for girls (Loeber & Baicker-McKee, 1990).
The DSM-1V, in contrast, ignores strong evidence that Con-
duct Disorder in children is a precursor of Antisocial Per-
sonality Disorder in adults (L. N. Robins & Price, 1991;
L. N. Robins & Wish, 1977), to the extent of coding Con-
duct Disorder on Axis I (Clinical Disorders) and adult Anti-
social Personality Disorder on Axis II (Personality
Disorders and Mental Retardation).

Questions about development and change can be ad-
dressed using methods developed to identify developmental
trajectories (Land & Nagin, 1996; Nagin & Tremblay,
2001a). These methods have been used, for example, to
show that there are important differences between children
who show persistent, rather than time-limited, conduct
problems (Foster, Nagin, Hagan, Costello, & Angold, 2005;
Maughan, Pickles, Rowe, Costello, & Angold, 2000; Nagin
& Tremblay, 2001b) or obesity (Mustillo et al., 2003).

Implication 2: Development Is Goal-Directed

If we accept what Mayr (1982) called the biological
“metaphor” or “heuristic” of development, then we accept
a teleonomic, goal-directed explanation as part of that
metaphor. In Mayr’s words:

A physiological process or a behavior that owes its goal-
directedness to the operation of a program can be designated
as teleonomic. . . . All the processes of individual development
(ontogeny) as well as all seemingly goal-directed behaviors of
individuals fall in this category, and are characterized by two
components: they are guided by a program, and they depend on
the existence of some endpoint or goal which is foreseen in the
program regulating the behavior. . . . Each particular program
is the result of natural selection and is constantly adjusted by
the selective value of the achieved endpoint. (p. 48)

Teleonomic activities are distinguished by Mayr from other
types of teleological processes—most important, for our
purposes, from those performed by adapted systems (e.g.,
the cardiovascular or respiratory systems) that “owe their
adaptedness to a past selectionist process” (p. 49; see also
Hay & Angold, 1993).
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TABLE 3.1 Salient Development Issues

Age
(Years) Issues

0-1 Biological regulation; harmonious dyadic interaction; forma-
tion of an effective attachment relationship.

1-2.5  Exploration, experimentation, and mastery of the object
world (caregiver as secure base); individualization and auton-
omy; responding to external control of impulses.

3-5 Flexible self-control; self-reliance; initiative; identification
and gender concept; establishing effective peer contacts
(empathy).

6-12 Social understanding (equity, fairness); gender constancy;
same-sex chumships; sense of “industry” (competence);
school adjustment.

13+ Formal operations (flexible perspective taking; “as if”
thinking); loyal friendships (same sex): beginning hetero-
sexual relationships; emancipation; identity.

From “The Domain of Developmental Psychopathology,” by L. A.
Sroufe and M. Rutter, 1984, Child Development, 55, p. 22.

A teleonomic approach has particular advantages for de-
velopmental epidemiology, given its concern with disease
elimination and service provision. It enables us to conceive
of disease states in terms of inability to achieve one or more
of the goals of development, and it points preventive efforts
in the direction of those situations in which a particular pro-
cess or task seems to be particularly salient at a certain
phase of life. For example, Sroufe and Rutter (1984, p. 22)
have outlined “a series of developmental issues ... based
on the collective experience of numerous developmentalists
... cutting across affective, cognitive, and social domains”
(reproduced in Table 3.1).

Table 3.1 has two major implications for epidemiology.
First, it implies that if we want to prevent, for example,
Conduct Disorder, we need to define the goal of orderly
conduct and the various systems (affect, cognition, im-
pulse, and muscular control) that are most involved with
regulating conduct at different developmental stages. This
means that we need research to address such questions as
the following: Do children who have achieved the goal of
forming secure attachments around 1 year of age find be-
havioral control at age 5 easier than insecurely attached
children (Greenberg, Speltz, & DeKlyen, 1993; Lyons-
Ruth, 1996)? Intervention designs can be used to test a hi-
erarchical, causal relationship among the various stages
(see Cicchetti, 1990b; Cicchetti & Toth, 1992, for a more
detailed discussion of this point).

A second, linked implication is that pathology that looks
very different at different stages may be causally linked;
for example, the “anxious attachment” of a 1-year-old may
be causally linked to the emotional lability and superficial
friendliness of the same child at age 5, and to an inability to

form lasting intimate relationships as an adult. If this were
the case, then, from a public health point of view, efforts to
support secure attachments in infants would be justified,
not just by the manifest anxiety of some 1-year-olds, but by
the chance of preventing the social disruption caused by
those same children as adolescents and adults.

Implication 3: The Goal of Development Is Normality

Normality is a state not requiring intervention: We would
argue the value for developmental epidemiological research
of taking the position that the goal of development is nor-
mality. That is, among the multiple outcomes of any devel-
opmental process there exists a wide range that are not
likely to cause a child any serious problems in moving to
the next developmental phase or task; any of these outcomes
should be defined as normal. Normality and pathology in
an epidemiological context can thus be defined in terms of
decision making: Is some sort of intervention indicated?

In this respect, epidemiology moves along a different
track from much of developmental psychopathology. The lat-
ter has tended to adopt the viewpoint of developmental psy-
chology, that many phenomena of interest are best measured
on some sort of continuous scale, representing a hypothe-
sized underlying distribution of symptoms or capacities in
the population. This makes sense for disciplines whose aim
is to map out the pathways by which children’s thoughts,
feelings, and actions change over time under different inter-
nal and external controls (Pickles & Angold, 2003). The spe-
cific concern of epidemiology, however, functioning as it
does at the interface between scientific understanding and
public health, is with those patterns of thought, feeling, and
action about which “something must be done” at a given
stage for the sake of the child’s present or future well-being,
or in response to pressures from families, schools, or society
in general. Thus, we define a developmental abnormality
from an epidemiological point of view as “a state in which
intervention is indicated,” and normality as “a state in which
intervention is not indicated.” These definitions do not nec-
essarily require that an intervention be available or effec-
tive, only that pathology has a social meaning as well as a
medical and a developmental one, and that a corollary of
defining a syndrome as pathological is that one would inter-
vene if it were feasible. In this, public health and clinical
medicine are alike.

This view of normality and abnormality requires us to
take into account not only the symptom or behavior, but also
the developmental stage at which it occurs, in deciding
whether to devote major efforts to prevention. Taking an ex-
ample from externalizing behaviors, Loeber and Le Blanc
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(1990) pulled together evidence from many studies to argue
that behavior that is not highly predictive of later Conduct
Disorder in most children at a certain stage may be highly
predictive in a specific child if (1) it first occurs earlier
than in “normal” children; (2) it occurs with greater fre-
quency than in “normal” children; and (3) it forms part of a
“larger-than-normal” or more diversified symptom cluster.
These developmental abnormalities frequently go together
(Cohen, 1990; Farrington, 1983; Tolan, 1987). This implies
that, for example, boys younger than 12 who commit minor
acts of theft, vandalism, and substance abuse should be
treated as showing a serious problem for which intervention
is needed, whereas boys who first commit such acts after
age 12 should not be treated so seriously. This is based on
evidence that children who begin such acts early are likely
to show a much higher rate of delinquency in their late teens
than those who begin later (Fréchette & Le Blanc, 1987;
Tolan, 1987) and to continue showing delinquent behavior
for a longer period of time (Le Blanc & Fréchette, 1989).

Thus, the concept of goal-directed changes toward de-
velopmentally appropriate, normal behavior provides a
framework within which to study patterns of pathology in
time and space and links the study of human development
to the study of disease under the heading of developmental
epidemiology.

FROM CHILD PSYCHIATRIC EPIDEMIOLOGY
TO DEVELOPMENTAL EPIDEMIOLOGY: A
BRIEF HISTORY

In this section, we trace the history of developmental epi-
demiology from the earliest days of child psychiatry to
the present.

The Origins of Child Psychiatric Epidemiology

Work on the epidemiology of child and adolescent psychi-
atric disorders was first undertaken in the late nineteenth
century to answer the most pressing question that faced the
emerging discipline of child psychiatry: how to classify and
care for children with severe disabilities, many of whom
were likely to be a public expense for much of their lives.
In this context, the main concerns were to identify the na-
ture of the deficits shown by severely impaired children
and to find out how many of such children there were.

In the nineteenth century, the disease concept of psychi-
atric illness replaced the earlier view of psychiatric illness
as “moral insanity” (Prichard, 1837).

Mental disease was regarded as a “thing” residing within the
affected individual; cases could therefore be counted in the
same way as in the epidemiology of physical disease. At
the same time, reforms in the administration of psychiatric
services (e.g., the assumption by the state of responsibility for
mental hospitals) increased the need for statistics and paved
the way for epidemiological studies. (Jablensky, 1986, p. 274)

There appear to have been few children in mental hospi-
tals or asylums in the nineteenth century (von Gontard,
1988), but an analogous problem arose here, too: how to
identify children who could never be expected to become
self-sufficient adults and for whom long-term care, proba-
bly at public expense, would be needed (Grob, 1985).

Distinguishing Psychiatric Disorder from Severe
Mental Retardation

An important and basic distinction to be made by the end
of the nineteenth century was one between “imbeciles” and
“lunatics.” As universal education spread across Europe
and the United States in the second half of the century,
children who could not handle the demands of the educa-
tional system became a visible and troubling group. In their
historical overview of child psychiatry, Chess and Habibi
(1978) pointed out that the distinction between, and divi-
sion of responsibility for, “idiots” and “lunatics” was far
from clear until the twentieth century; in 1876, all the
charter members of the American Association on Mental
Deficiency were psychiatrists, and the child guidance
movement in the United States began at the University of
Pennsylvania in a clinic set up by Witmer in 1894 primarily
to care for the feebleminded. Gradually, over the course of
the nineteenth century, specific groups of children were
described, and causes for their disabilities were identified.
John Langdon Down (1867), a psychiatrist and superin-
tendent of a large asylum for idiots, described Down syn-
drome, and William Ireland (1877), superintendent of the
Scottish National Institution for Imbecile Children, devel-
oped a classification into such categories as epileptic, mi-
crocephalic, and inflammatory idiocy, demonstrating that
the same phenomenon of idiocy could result from many dif-
ferent causes. Mental retardation slowly became recog-
nized as a problem to be treated separately from behavioral
and emotional problems. Children with severe developmen-
tal deficits began to be seen as lying on a continuum of dis-
ability with children who were struggling to survive the
new compulsory education system, rather than as simply
part of the general class of severely dysfunctional children
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(although, of course, some children might have both intel-
lectual and psychiatric problems). For example, special
classes for the “feebleminded” were mandated in England
by the Elementary Education Act (Defective and Epileptic
Children) of 1899. Throughout the industrialized world, as
the right of all children to education was acknowledged, the
care of the mentally retarded largely moved out of the
sphere of psychiatry, unless emotional or behavioral prob-
lems were also severe. Causal theories focused on genetics,
perinatal insults, and early environmental adversity; treat-
ment centered on pinpointing precise deficits and maxi-
mizing children’s potential, rather than “curing” them, as
the pioneers in the treatment of idiocy had hoped to do (von
Gontard, 1988).

Distinguishing among Psychiatric Disorders

From the same period, descriptions can be found of chil-
dren whose cognitive development was normal but who
showed serious emotional or behavioral problems. In 1835,
the physician James Prichard (1786-1848) wrote that “idi-
otism and imbecility are observed in childhood, but insan-
ity, properly so termed, is rare before the age of puberty”
(1837, p. 127). Following Pinel, the French psychiatrist
who had first described ‘“madness without delirium,”
Prichard distinguished “moral insanity” from, on the one
hand, “mania, or raving madness . . . in which the mind is
totally deranged” (p. 16), and which he attributed to physi-
cal causes such as convulsions, and, on the other hand, im-
becility or mental retardation. He thus used “moral” in its
eighteenth-century sense of pertaining to personality or
character. Henry Maudsley (1879), writing 30 years later,
used the term in its nineteenth-century sense, referring to
ethics and norms. He distinguished between instinctive in-
sanity, which was “an aberration and exaggeration of in-
stincts and passions,” and moral insanity, which was a
defect of the moral qualities along a dimension of “vicious-
ness to those extreme manifestations which pass far beyond
what anyone would call wickedness” (p. 289). In the pro-
cess, he broadened the realm of child psychiatry to include
problems of conduct previously seen to be the responsibil-
ity of religion and the law. Maudsley preferred to use the
term “affective” (where Prichard used “moral”) “as being
a more general term and expressing more truly the funda-
mental condition of nerve-element, which shows itself in
affections of the mode of feeling generally, not of the spe-
cial mode of moral feeling only” (p. 280).

When writing about etiology rather than classification,
however, Prichard and Maudsley followed the French tradi-
tion in distinguishing between moral and physical causes of

mental disorder, using moral in the sense of what came to
be called exogenous causes. Prichard (1837), quoting Geor-
get, listed among moral causes of insanity domestic grief,
disappointment in love, political events, fanaticism, jeal-
ousy, poverty or reversal of fortune, reading romances, and
excessive study. Mental retardation was seen as stemming
exclusively from physical causes: either convulsions of
some type in the early years, or some defect transmitted
from the parent. This defect might itself be inherited, or it
might be “traceable to parental intemperance and excess”
(p. 44; see Maudsley, 1879).

The dominant causal theory of psychopathology in the
second half of the nineteenth century was genetic: Heredity
and degeneration caused disease, which started with
scarcely perceptible signs in early childhood but took a pro-
gressive and irreversible course and would probably be
transmitted to future generations if the affected individual
were permitted to breed. Even when the proximal cause of
insanity was a moral one, “the different forms of insanity
that occur in young children . . . are almost always traceable
to nervous disease in the preceding generation” (Maudsley,
1879, p. 63).

Psychiatrists in the nineteenth century thus had a devel-
opmental causal theory about psychopathology, but it was a
narrow form of developmental theory: The development of
the disease was progressive and irreversible, tied to the
development of the child only in that it manifested itself dif-
ferently as the child grew, but impervious to other influ-
ences, such as treatment or learning. “All one could do was
to prevent the most extreme manifestations by strict punish-
ment and to protect those not affected” (von Gontard, 1988,
p.- 579). The most effective defense for society was to pre-
vent the procreation of the insane, and eugenics and lifelong
segregation in asylums were seen as more effective inter-
vention strategies than attempting treatment or cure. Al-
though a continuum of severity was documented in child
psychiatric disorders, as it was in mental retardation, the
continuum was interpreted quite differently. It took the
form of a continuum of degeneration caused by the disease
within the individual across time, rather than a distribution
of severity that would remain fairly constant across individ-
uals over time, as was the case for mental retardation. Thus,
the prognosis, even for children who presented with mild
symptoms, was believed to be gloomy.

Psychoanalytic Theory and
Developmental Psychopathology

One of the strengths of the psychoanalytic approach to
psychopathology, as its theory and treatment methods de-
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veloped around the turn of the twentieth century, was that
it rejected the therapeutic pessimism of much contempo-
rary child psychiatry. Although Sigmund Freud himself ac-
cepted that individuals had innate or constitutional
characteristics, he developed what his daughter, Anna
Freud (1965, p. 520), described as an:

etiological formula of a sliding scale of internal and external
influences: that there are people whose sexual constitution
would not have led them into a neurosis if they had not had
[certain] experiences, and these experiences would not have
had a traumatic effect on them if their libido had been other-
wise disposed. (See S. Freud, 1916-1917, p. 347.)

Children whose libido “disposed” them to pathology could
be saved by the right environment, or therapy, or both.
Thus, although even mild symptoms could be ominous, the
course was not inevitable.

Psychoanalytic theory was fundamentally developmen-
tal at a time when the term had no place in mainline child
psychiatry; as an example, the entries under the heading
“Development” in the index of Anna Freud’s Normality
and Pathology in Childhood (1965) take up two columns,
whereas there is not a single entry under that heading in
two of the classics of mid-twentieth-century American
child psychiatry (Chess & Habibi, 1978; Kanner, 1945,
1972). Psychoanalytic theory was also developmental in
the multiple senses discussed in this chapter and through-
out this volume: It emphasized the multiple determination
of outcomes, the transformation and hierarchical integra-
tion of behavior, and the emergence of novelty. In the words
of Anna Freud (1965, pp. 166—-167):

As we abandon thinking in terms of specific causes of disso-
ciality, we become able to think increasingly in terms of suc-
cessful or unsuccessful transformations of the self-indulgent
and asocial trends and attitudes which normally are part of
the original nature of the child. This helps to construct devel-
opmental lines which lead to pathological results, although
these are more complex, less well defined, and contain a wider
range of possibilities than the lines of normal development.

This approach held sway over child psychiatry for almost
a century, despite a lack of empirical evidence supporting
its interpretation of the etiology of mental disorders (Grun-
baum, 1977). In the past 2 decades, Freudian developmental
psychopathology, with its emphasis on etiology, has largely
been replaced, particularly in the United States, by a more
phenomenological approach whose goal has been to follow
the example of medicine, which looks for diseases that have
a standard etiology and set of manifestations, and of some

branches of psychology, which seek to pin down concepts
like intelligence in forms that are deliberately designed to
transcend differences that are a function of developmental
factors (Cairns & Cairns, 1991). However, although the
content of psychodynamic theory has not stood up to empir-
ical research, the form of the theory, with its emphasis on
how the development of the child and of the disease are in-
tertwined, retains considerable attraction as a model for de-
velopmental psychopathology and epidemiology.

Distinguishing Normal from Abnormal

In contrast to the earlier concentration on severe disorder,
work began in the 1940s to differentiate between what
Lapouse and Monk (1958) called “deviations from the
usual pattern” from behavior that could be seen (at least in
hindsight) to be part of the picture of normal development:

One of the great psychiatric dilemmas of our time is the deci-
sion as to what is normal and what is abnormal in human be-
havior. Lacking specific tests to make the distinction, the
diagnostician has recourse mainly to his clinical judgment
which rests on his training, experience, perceptiveness, and
theoretical persuasion. In child psychiatry, Leo Kanner
pointed out that recorded symptoms “are of necessity those of
selected groups and not of the total population of children”;
and, he continued, “This selectiveness, in the absence of
‘normal controls’ has often resulted in a tendency to attribute
to single behavior items an exaggerated ‘seriousness’ with re-
gard to their intrinsic psychopathologic significance. The se-
riousness becomes attached to the signal regardless of what it
announces and who announces it. The high annoyance thresh-
old of many fond and fondly resourceful parents keeps away
from clinics and out of reach of statistics a multitude of early
breath holders, nail biters, nose pickers and casual masturba-
tors who, largely because of this kind of parental attitude, de-
velop into reasonably happy and well-adjusted adults.”
(Lapouse & Monk, 1958, p. 1136, quoting Kanner, 1945)

By 1970 a number of older general population studies
(Cullen & Boundy, 1966; Cummings, 1944; Griffiths, 1952;
Haggerty, 1925; Lapouse, 1966; Lapouse & Monk, 1958,
1964; Long, 1941; McFie, 1934; Olson, 1930; Wickman,
1928; Young-Masten, 1938; Yourman, 1932) had reported
prevalences of individual problem behaviors reported by
parents and teachers of older children and adolescents. One
of the achievements of these early child psychiatric epidemi-
ologists was to document just how common individual “ab-
normal” behaviors are in the general population of children.
For example, in their survey of a random sample of 6- to 12-
year-olds in Buffalo, New York, Lapouse and Monk (1958)
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found that 43% of children were reported by their mother to
have seven or more fears or worries, 49% to be overactive,
and 48% to lose their tempers twice a week or more. Simi-
larly, Shepherd et al. (1971) found that, on their scale of 25
“deviant” behaviors, only 40% of a population sample of el-
ementary school children in Buckinghamshire, England, was
not deviant. However, only 2.6% of the children were deviant
in seven or more areas. Some of these studies (e.g., Cum-
mings, 1944; Griffiths, 1952; Macfarlane, Allen, & Honzik,
1954) also illustrate a point that seems often to have been
forgotten until recently (Loeber & Stouthamer-Loeber,
1997; Tremblay et al., 1999): that some conduct problems
now associated with DSM-IV Conduct Disorder, such as
lying and some forms of aggression, actually have their peak
prevalence before age 5 rather than during adolescence.

Measuring Child and Adolescent Psychopathology

The problem with the approach to measuring the preva-
lence of child psychopathology used in these two studies
was illuminated by a review of prevalence studies commis-
sioned for President Carter’s Commission on Mental IlI-
ness (M. S. Gould, Wunsch-Hitzig, & Dohrenwend, 1980).
Prevalence estimates of childhood psychopathology varied
widely, depending on whether parents or teachers were sur-
veyed (at that time, children were rarely asked about their
own problems). Estimates of the prevalence of “maladjust-
ment” varied widely even when they were based on data
from the same informant group: from 6.6% to 22% accord-
ing to teachers, and from 10.9% to 37% according to moth-
ers. It is difficult either to plan service delivery systems or
to examine causal factors if the rate of the disorder itself is
SO imprecise.

The questionnaires used in the 1950s and 1960s had
three other disadvantages for epidemiological research: (1)
They were not designed to distinguish clearly among dif-
ferent syndromes or diagnostic clusters of symptoms; (2)
they did not take developmental changes into account; and
(3) they did not, as a rule, differentiate symptoms of a dis-
order from any impairment in functioning that might ac-
company those symptoms but not be a part of the syndrome
itself. For example, failing to perform at age-appropriate
levels in school could be a symptom of general mental re-
tardation, a specific learning difficulty, or attentional
problems associated with ADHD or depression, or it could
result from repeated absence from school because of acute
separation anxiety or a chronic physical illness. General
maladjustment scales did not make it easy to study the rela-
tionship between symptoms and impaired functioning in a
way that might illuminate causal relationships.

Epidemiologists and clinical researchers have tackled
this problem in several different ways in recent decades.
The goal of all these approaches is to elicit information that
will identify children with psychiatric syndromes or disor-
ders, but the methods differ substantially. Some have de-
veloped survey-type questionnaires consisting of questions
designed to mirror the symptoms described in a psychiatric
taxonomy such as the DSM or ICD. Others, wanting to cap-
ture more of the detailed information about symptom
severity, duration, age at onset, and associated impairment
that is needed, together with symptom reports, to make a
diagnosis or devise a treatment plan, have developed struc-
tured psychiatric interviews (Shaffer et al., 1999). The goal
(Angold, 2002) has been to mirror as closely as possible the
diagnostic skill of experienced child psychiatrists, while
overcoming the twin problems that clinicians are notori-
ously unreliable (Zubin, 1978) and are usually too expen-
sive to be used in large or longitudinal community studies.
Here we discuss one or two issues about the use of ques-
tionnaires that have implications for developmental epi-
demiology; the area is covered in detail elsewhere (Angold,
2002; Shaffer et al., 1999).

Questionnaires for Assessing Child Psychopathology

There are hundreds of questionnaires designed for the
child, teacher, or parent to complete, covering psychopath-
ology in general or specific syndromes. We discuss just one
set of these as examples of the strengths and weaknesses of
this approach for developmental epidemiology. Achenbach
and his colleagues set out to develop a set of interrelated
symptom questionnaires (now called the Achenbach Sys-
tem of Empirically Based Assessment: ASEBA; Achenbach
& Rescorla, 2000, 2001, 2003) whose items were selected
using a mixture of clinical and epidemiologic methods. The
original set of behavioral and emotional problems was com-
piled from clinical sources, but the process of reducing the
list to the number finally selected was based on studies
using general population samples. The first of the question-
naires, the Child Behavior Checklist (CBCL; Achenbach &
Edelbrock, 1983), was designed for use by parents whose
children were 4 through 16. Items endorsed by fewer than
5% or more than 95% of parents were rejected, and lan-
guage was simplified to be understandable by anyone with
a fourth grade education. Achenbach and Edelbrock car-
ried out extensive factor-analytic studies of how items
clustered together in children of different age groups and
genders. Many of the syndromes identified in this way
showed clear links to the standard diagnostic labels used in
psychiatry (Verhulst, van der Ende, Ferdinand, & Kasius,
1997). This is not surprising, as the original set of items
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was submitted by clinicians familiar with how children’s
symptoms tend to present. However, the CBCL proved to
have much higher test-retest reliability than clinicians did
and was quick to administer and score.

The work of Achenbach and his colleagues has provided
some powerful tools for developmental epidemiology, both
practically and conceptually. First, the extensive data col-
lection and careful standardization on large samples set
high standards for instrument development. Second, the
team developed a closely integrated set of scales associ-
ated with the original CBCL, covering infancy to adult-
hood and available in versions for parent, teacher, and
self-report. Third, the list of emotional and behavioral
problems is set in the context of questions about the child’s
social competencies and school performance; basic so-
ciodemographic information also is collected. Fourth, a lot
of work has gone into language and layout, and the 4-page
questionnaires collect a great deal of information in a brief
time (about 20 minutes). As a result of these virtues, the in-
struments are very widely used for both clinical and epi-
demiological purposes. They have been translated into
many languages, encouraging cross-cultural studies of the
generalizability of the identified symptoms and syndromes
and their correlates (e.g., van Eldik, Treffers, Veerman, &
Verhulst, 2004; Verhulst, Achenbach, Althaus, & Akker-
huis, 1988; Weisz, 1989).

The many virtues of the questionnaire approach adopted
by Achenbach and colleagues make it all the more impor-
tant to recognize its limitations (Achenbach, 1985). First,
the strategy of omitting rarely endorsed symptoms means
that this method cannot be used to describe some of the
most severe and disabling problems, for example, those
seen in autistic children. Second, it is important to note that
the questionnaire method is predicated on the assumption
that the respondent knows the child well enough to be able
to make ratings on items like “Feels too guilty” or “Lying
or cheating.” A checklist is thus a very well-designed form
for recording information about a child that the respondent
already knows, but the data that it provides can only be as
good as the respondent’s knowledge of the child in ques-
tion. Third, this method produces a series of scale scores
for each child, standardized relative to a population sample
matched for age, sex, and social class. These scores cannot
be used to answer such public health questions as “How
many children need treatment?,” unless certain decision
rules are applied to them. A “clinical cut point” has been
identified for the global behavioral problem score of the
ASEBA checklists, based on a comparison of the scores of
children referred for mental health services during the pre-
vious year with the scores of nonreferred children (Achen-

bach, 1991). However, as we discuss later, there is reliable
evidence from national data and community surveys that
fewer than 5% of children are receiving mental health
treatment at any time, despite similarly strong evidence
that three to five times as many have a psychiatric problem
that entails significantly impaired functioning. Receipt of
services is a poor criterion for defining need for services
(Burns et al., 1995; E. J. Costello, Burns, Angold, & Leaf,
1993; E. J. Costello, Pescosolido, Angold, & Burns, 1998).
It is also worth emphasizing that scale scores are standard-
ized to identify a priori a certain percentage of the popula-
tion as being in the clinical range. Thus, they cannot be
used to provide prevalence estimates.

Interviews for Identifying Psychiatric Disorders in
Children and Adolescents

The checklist approach does not provide the detailed infor-
mation about symptom severity, duration, age at onset, and
associated impairment that is needed, together with symp-
tom reports, to make a diagnosis or devise a treatment plan.
Alternative approaches are needed, ones more closely re-
lated to the process of clinical decision making. Beginning
with the work of Michael Rutter in the 1960s, a large num-
ber of structured psychiatric interviews have been devel-
oped. They have much in common. All structured interviews
aim to:

e Structure information coverage, so that all interviewers
will have collected all relevant information (both con-
firmatory and disconfirmatory) from all subjects.

¢ Define how relevant information is to be collected.

e Structure the process by which relevant information is
combined to produce a final diagnosis.

Interviews vary widely in how they go about these tasks.
However, a general distinction can be made between
Interviewer-based (or investigator-based) interviews,
respondent-based interviews, and best estimate interviews.

Interviewer-Based Interviews. These are interviews
that require the interviewer to make an informed decision
based on what the respondent says. Interviewers are ex-
pected to question until they can decide whether a symp-
tom meeting the definitions provided by the interview (or
known to them from their training) is present or absent.
This group of interviews includes the Anxiety Disorders
Interview Schedule (Silverman & Rabian, 1995), the Child
and Adolescent Psychiatric Assessment (CAPA; Angold &
Costello, 2000), the Child Assessment Schedule (Hodges,
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1993; Hodges et al., 1982), the paper-and-pencil (not the
computerized) versions of the Diagnostic Interview Sched-
ule for Children and Adolescents (DICA; Reich, 2000) and
its close relative the Missouri Assessment of Genetics In-
terview for Children, the Interview Schedule for Children
and Adolescents (Sherrill & Kovacs, 2000), various ver-
sions of the Kiddie Schedule for Affective Disorders
and Schizophrenia (K-SADS; Ambrosini, 2000), and the
Pictorial Instrument for Children and Adolescents (Ernst,
Cookus, & Moravec, 2000).

Three of these interviewer-based interviews (the K-
SADS-P IVR, the DICA, and the CAPA) provide extensive
sets of definitions of symptoms and/or detailed guidance on
the conduct of the interview. Such glossaries are particularly
important when an interviewer-based interview is to be used
by nonclinician interviewers because they provide detailed
guidance as to what the interviewer is supposed to be looking
for in making symptom ratings. Nonclinician interviewers
have been shown to be able to make such “clinical” judg-
ments with high reliability when they have received adequate
training with such glossaries (Angold & Costello, 1995).

Respondent-Based Interviews. In other psychiatric in-
terviews, it is the respondent who makes the final decision
about whether a symptom is present, typically by answering
yes or no to each question. The interviewer makes no such
decisions, but simply reads the questions. Because the deci-
sion as to the presence or absence of psychopathology lies
with the respondent in such interviews, we refer to them as
respondent-based. The Diagnostic Interview Schedule for
Children (DISC; Shaffer et al., 2000), the computer-assisted
version of the DICA (Reich, 2000), and the Dominic-R
(Valla, Bergeron, & Smolla, 2000) are the three representa-
tives of this approach.

A variant on these two approaches to interviewing is
taken in the Development and Well-Being Assessment
(Goodman, Ford, Richards, Gatward, & Meltzer, 2000),
which is widely used around the world. Here the interviewer
uses a respondent-based approach first, then supplements
the information by asking additional questions. The re-
sponses to these are integrated with the structured responses
by an experienced clinician, who formulates the diagnosis.

The distinction between interviewer- and respondent-
based interviews is not hard and fast in actual practice,
because there has been considerable cross-fertilization be-
tween these approaches. For instance, CAPA, which has its
roots in the interviewer-based tradition, includes a subset of
questions that are to be asked verbatim of all subjects, as
in a respondent-based interview, but then allows further
questioning for clarification. On the other hand, the DICA,

which had previously been a respondent-based interview,
now requires interviewers to question much more flexibly,
and is currently an interviewer-based instrument (Reich,
2000). Although the distinction between interviewer- and
respondent-based interviews provides a useful rough-and-
ready typology, it is really better to consider interviews as
lying at various locations along three dimensions: (1) degree
of specification of questions, (2) degree of definition of
symptom concepts, and (3) degree of flexibility in question-
ing permitted to the interviewers (Angold, 2002).

Summary

In this section, our goal has been to see where developmen-
tal epidemiology came from and how it got to be where it is
today. The problems that had to be formulated and solved
were of two kinds: how to conceive of the nature of child-
hood psychopathology and how to measure it. Progress in
the past century has been extraordinary in both areas.
However, as we discuss later, this progress has brought de-
velopmental epidemiology to a point where radically new
concepts, and new methods, are now needed. Before we get
there, however, we look at how epidemiologists in other
areas of medicine have thought about developmental ques-
tions, and give some examples from psychiatry.

EPIDEMIOLOGY AS A
DEVELOPMENTAL METHOD

Much of this section is inspired by Breslow and Day’s
(1980, 1987) two-volume Statistical Methods in Cancer Re-
search. As those authors point out:

Most chronic diseases are the result of a process extending
over decades, and many of the events occurring in this period
play a substantial role. (1987, p. 2)

In the study of physical growth, of mental and hormonal
development, and in the process of aging, the essential fea-
ture is that changes over time are followed at the individual
level. Longitudinal surveillance and recording of these
events is therefore a natural mode of study to obtain a com-
plete picture of disease causation.

Many psychiatric disorders fall into the category of
chronic diseases, and the methods developed by cancer
and cardiovascular epidemiologists to explore causal rela-
tionships in such diseases can, we believe, provide at least
a useful starting place for thinking about psychiatric dis-
orders.



Chronic disease epidemiologists view the diseases
they study as having inherent developmental processes of
their own—processes that obey certain laws and follow
certain stages even as they destroy the individual in
whom they develop (Hay & Angold, 1993). Developmen-
tal epidemiology asks what happens when developmental
processes embodied in pathogenesis collide with the pro-
cess of human development.

Risk, Exposure, and the Meaning of Time

Many questions can be answered only by methods that take
into account temporal characteristics of risk factors, in-
cluding their onset and the “dose,” or level of exposure,
over time. Age at first exposure, time since first exposure,
duration of exposure, and intensity of exposure are all in-
terrelated aspects of timing that may have different impli-
cations for causality and thus for prevention. The kinds of
questions we are thinking of include the following:

e Does physical abuse by parental figures cause psychi-
atric disorders in children? Is a single blow a sufficient
cause, or does abuse have to go on for a period of time,
or happen at a certain level of severity, before it consti-
tutes a risk factor? Are children of different ages or de-
velopmental stages differentially vulnerable to physical
abuse as a risk factor? What risks are associated with
removing children of different ages from home because
of physical abuse?

* Why are depressive disorders rare in both prepubertal
girls and boys, but much more common in postpubertal
girls? What causes the observed sex difference to de-
velop? Is it associated with hormonal, morphological,
or social changes occurring around puberty? Why is
earlier-than-average maturation apparently a positive
event for boys but a negative one, associated with in-
creased risk of behavioral and school problems, for girls?

A risk factor may have a different impact on the risk of
disease, depending on when it first occurs, how long it is
present, and the level of intensity at which it occurs. For
example, insulation workers exposed to asbestos had a cu-
mulative risk of dying of mesothelioma over a 20-year pe-
riod (controlling for other causes of death) that was the
same irrespective of age at first exposure (Peto, Seidman,
& Selikoff, 1982). Here, length of exposure was the critical
aspect of risk. In contrast, the risk of breast cancer follow-
ing irradiation appears to be highest in girls exposed at
ages 0 through 9, falling with age until there is little excess
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risk for breast cancer associated with exposure to radiation
after age 40 (Howe, 1982). Cases of breast cancer attribut-
able to irradiation begin to occur some 10 years after expo-
sure and continue thereafter at a roughly constant level,
suggesting that the absolute excess risk increases with time
since exposure. Thus, timing of exposure is the critical as-
pect of the risk exposure.

However, different sorts of radiation can have different
durations as risk factors for cancer; for example, bone sar-
comas occurring after exposure to the radioisotope 224Ra,
which has a half-life of 3.6 days, cluster in a period of 5 to
10 years following first exposure, whereas bone sarcomas
following exposure to 226Ra, which has a half-life of 1,600
years, occur at a constant rate beginning 5 years after first
exposure (Mays & Spiess, 1984). In the latter case, expo-
sure to the decay products of the radioisotope continues at
virtually constant levels after absorption of the radium.

A longitudinal study of British male doctors’ smoking
provides an example of dose-related risk: The annual death
rate per 100,000 men, between 1951 and 1971, standard-
ized for age, was 1,317 for nonsmokers, 1,518 for those cur-
rently smoking 1 to 14 cigarettes a day, 1,829 for those
currently smoking 15 to 24 a day, and 2,452 for those
smoking over 24 a day (Doll & Peto, 1976). This was true
inspective of age, and risk fell quite rapidly in those who
gave up smoking (Breslow & Day, 1987). In this case,
amount of exposure was the critical factor.

Examples from Developmental Psychopathology

These examples illustrate the importance for developmen-
tal epidemiology of thinking about different aspects of de-
velopment: age at first exposure, time since first exposure,
duration of exposure, intensity of exposure. Here we pres-
ent some examples of how child psychiatric researchers
have used ingenious designs to tease out the same issues.
The importance of age at first exposure has been stud-
ied most intensively of all the aspects of risk over time in
child psychopathology because of the theoretical impor-
tance attached to early experiences in the Freudian and
other psychodynamic models of development. For exam-
ple, researchers investigating the role of attachment in
children’s development have concentrated on the very
early months and years of life as the crucial period during
which the inability to form one or more such relationships
may have damaging effects that last into childhood and
perhaps even into adulthood (Sroufe, 1988). The critical
date of onset of risk appears to occur after 6 months,
but the duration of the risk period is not yet clear. (Hay,
1985; Hay, Pawlby, Angold, Harold, & Sharp, 2003) has
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presented evidence that maternal depression, which pre-
sumably interferes with mothers’ ability to form normal
relationships with their infants, affects motor develop-
ment if it occurs during the Ist year of life, and language
development but not motor development if it occurs during
the 2nd year of life. This is a case where age at first expo-
sure appears to interact with the developmental processes
most salient at a particular age. In another example of the
importance of timing, Rutter (1985) has pointed out that
once children have achieved urinary continence at around
age 2, there is a period of risk for relapse into inconti-
nence that appears to coincide with starting school. Once
this period of risk is over, the chance of developing enure-
sis is very slight. In this case, age at exposure is clearly
the critical developmental risk factor because no parallel
increase in functional enuresis occurs at later times of
stress, such as moving to middle or high school, and there
is no delay between the stress and the symptoms.

Timing of exposure has rarely been treated separately in
studies of child psychopathology. G. W. Brown and Harris
(1978), in their work on the social origins of depression, ar-
gued that women who lost their mother in the 1st decade of
life were more vulnerable as adults to depressive episodes
in the face of severe life events. However, theirs was a ret-
rospective study that did not address the question of
whether these women were also at greater risk of depres-
sive episodes during later childhood and adolescence. It is
not clear whether the crucial factor was the length of time
since exposure to the risk factor of mother’s death, or the
age of the child at the time of exposure, or some combina-
tion of the two.

Timing of puberty has emerged as an important aspect
of risk in relation to both depression and behavioral prob-
lems. In a longitudinal study that measured not only age at
menarche but also morphological development, Tanner
staging (Marshall & Tanner, 1969), and levels of gonadal
and steroidal hormones, it was clear that it was high levels
of estrogen and testosterone, not timing of puberty, that
predicted adolescent depression (Angold et al., 1999). On
the other hand, there are many studies showing that girls
who are early in developing the morphological signs of pu-
berty, indexed by Tanner stage or menarche, are at risk for
behavioral problems if they have unsupportive families
(Ge, Brody, Conger, & Murry, 2002; Ge, Conger, & Elder,
1996; Magnusson, Stattin, & Allen, 1985; Moffitt et al.,
1992).

Duration of exposure to poverty was examined by Of-
ford and colleagues (1992) in their repeated surveys of a
representative sample of children in Ontario. They showed
that children whose families were living below the poverty

level at two measurement points were at increased risk of
behavioral disorders, compared with children whose fami-
lies were below the poverty level on one occasion only, or
never. In a longitudinal study from Dunedin, New Zealand,
Moffitt (1990) found that children identified at age 13 as
both delinquent and hyperactive had experienced signifi-
cantly more family adversity (poverty, poor maternal edu-
cation and mental health), consistently from the age of 7,
than children who were only delinquent or only hyperac-
tive at age 13:

The most striking increase in the antisocial behavior of
ADD+delinquent boys [diagnosed at age 13] occurred be-
tween the ages of 5 and 7, when they attained a mean anti-
social rating that was not reached by other delinquent boys
until 6 years later. School entry and reading failure coincided
temporally with this exacerbation of antisocial behavior.
These data suggest that the problem behavior of this group,
despite being generally persistent, is responsive to experi-
ence. The data also reveal a key point of vulnerability that
could be a target for intervention: reading readiness. (p. 906)

Another example comes from the Great Smoky Mountains
Study. Children who had been assessed over an 8-year
period were classified into four groups on the basis of their
body-mass index (a ratio of weight to height) at each
assessment: no obesity (72.8%), childhood-only obesity
(5.1%), adolescent-only obesity (7.5%), and chronic obe-
sity (14.8%). Only the chronically obese group was at in-
creased risk of psychiatric disorder (Mustillo et al., 2003).
This is an example of duration of exposure as the key risk
characteristic. It is also an example of the impact of inten-
sity of exposure, because no effects were found of over-
weight that fell below the threshold of obesity.

Intensity of exposure to lead (Needleman & Bellinger,
1991) provides an example of a definite dose-response re-
lationship. Another aspect of intensity is the number of
different risk factors to which a child is exposed (Seifer,
Sameroff, Baldwin, & Baldwin, 1989). Rutter (1985) and
others have pointed out that children exposed to one risk
factor are at increased risk of exposure to others (e.g., no
father in the home and poverty), and that the dose-
response relationship to an increasing number of different
risk factors is not a simple linear one. Most children ap-
pear to be able to cope with a single adverse circum-
stance, but rates of psychopathology rise sharply in
children exposed to several adverse circumstances or
events (Seifer et al., 1989).

These examples show that it is possible to design studies
that at least begin to allow us to tease out the respective
roles played by time since first exposure, age or develop-



Conclusions and Future Directions: Developmental Epidemiology 61

mental stage at first exposure, duration of exposure, and
intensity of exposure. Multistage models of risk, which
have been developed to address the complexities of causal-
ity in chronic disease, are one way of putting the pieces
together. Several such models have been proposed, particu-
larly in the context of carcinogenesis (Peto, 1984), and have
been reviewed in terms of developmental psychopathology
by Pickles (1993). Statistical techniques for exploring
causality in such multistage models have made great
strides recently (J. Robins, 1997). The challenge is to in-
corporate all the various aspects of risk into a single model
and distinguish the ones that carry the tune from those that
are just noise.

CONCLUSIONS AND FUTURE DIRECTIONS:
DEVELOPMENTAL EPIDEMIOLOGY

We have described how child psychiatric epidemiology has
developed over the past 50 years as a collaborative activity
of basic, clinical, and public health scientists working to-
gether to understand the magnitude of the problem of child
mental illness and to identify key risk factors. Many of the
fundamental problems of conceptualization and measure-
ment have been solved, or at least reduced to manageable
proportions.

Up to this point, the role of epidemiology has been
mainly a descriptive one, addressing the basic questions
How many? Who? Where? When? We are now in the posi-
tion of being at least as capable of answering these ques-
tions reliably and accurately in child psychiatry as are
chronic disease epidemiologists in other areas of medicine.

However, child psychiatry is changing, and epidemiol-
ogy will change as well. The goal is now to understand how
risk exposure and vulnerability change over the life course,
and how the requirements of “normal” development at each
developmental stage shape the types of psychopathology
that emerge if these requirements are not met. The term
“developmental epidemiology,” first coined by Kellam in
the 1970s (Kellam, Ensminger, & Turner, 1977), is useful
to describe what epidemiology is doing these days.

In this concluding section, we describe some rapidly
growing research areas that will contribute to the next gen-
eration of studies to the shift from child psychiatric epi-
demiology to developmental epidemiology. The different
approaches overlap in many areas, but we discuss the future
under seven headings: longitudinal research, genetic epi-
demiology, life course epidemiology, intergenerational epi-
demiology, prevention science, studies of burden and cost,
and surveillance studies.

Longitudinal Research

Longitudinal research is almost the sine qua non for testing
developmental hypotheses about causes and risks. Although
there have been many longitudinal developmental studies,
some of them beginning at birth (or even before), longitudi-
nal studies of psychiatric disorders had to await the devel-
opment of appropriate technology, specifically, data
collection methods that validly and reliably translated the
psychiatric taxonomy into instruments that could be used
repeatedly with the same subjects (see earlier discussion).

Table 3.2 lists some current studies with data that can
be used to address issues in developmental epidemiology.
The criteria used for selecting these studies were that
they had (1) a representative population-based sample, (2)
data collection beginning in childhood and continuing at
least into adolescence, (3) at least two waves of assess-
ment on the same subjects, and (4) data that could be used
to make DSM or ICD diagnoses on all subjects in at least
one data wave. (Several other studies have done psychi-
atric assessments on a subset of participants to evaluate
their use of questionnaire measures elsewhere in the
study. These do not provide a very solid basis for estimat-
ing prevalence or diagnostic continuity and so are omitted
from this list.)

An example of how longitudinal studies can be used to
address developmental questions can be found in a recent
paper on the Great Smoky Mountains Study (E. J. Costello,
Mustillo, Erkanli, Keeler, & Angold, 2003). Annual inter-
views with 1,420 young people over a period from age 9
through 16 provided data to address such questions as the
following: Does the prevalence of different disorders in-
crease or decrease with age? Do children with a disorder
continue to have the same disorder (homotypic continuity)
or a different disorder (heterotypic continuity)?

Longitudinal analyses showed that, although the average
annual prevalence of psychiatric disorder was around
13%, over the period of the study more than one child in
three (36.7%) had one or more disorders. Some disorders
(ADHD, separation anxiety, functional enuresis) domi-
nated the picture in childhood but had almost disappeared
by age 16. Depression and drug abuse were predominantly
disorders of adolescence. Anxiety disorders in general had
a U-shaped distribution, falling to their lowest point at age
12. Although wave-to-wave continuity was not very high,
over the course of the study there was a high degree of ho-
motypic continuity (see Table 3.3 on p. 63). The increased
likelihood of an episode of a disorder following an earlier
episode was statistically significant for every diagnosis ex-
cept specific phobia.
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TABLE 3.3 Homotypic and Heterotypic Continuity, with and without Controls for Comorbidity

Past Past
Past Past Conduct Oppositional Past Substance
Predicting To Depression Anxiety Disorder Defiant Disorder ADHD Abuse
Depression Uy 3.0
P (3.1, 15.9)¢ (1.7, 5.4)
Controlling for 4.2 2.7
comorbidity (2.1, 8.3)¢ (1.8, 5.2)°
Anxiet 3.7 2.4
4 (2.2, 14.5) (1.6,3.7)¢
Controlling for 2.8 2.0
comorbidity (1.2, 6.5)* (1.2, 3.4)*
. 11.2
Conduct Disorder (5.9, 21.1)¢
Controlling for 10.3
comorbidity (4.3,24.7)°
Oppositional 3.7 2.0
Defiant Disorder (2.2, 6.2)° (1.1, 3.8)*
Controlling for 4.7 2.1
comorbidity (2.7, 8.1)¢ (1.1, 4.2)*
2.2 10.7
ADHD (1.0, 4.5)* (5.2,22.3)¢
Controlling for 1.8 9.6
comorbidity (0.9, 3.9) (4.4,21.2)°
2.0 2.7 21.3
Substance abuse (1.2,3.5) (1.2, 6.5)° (6.3, 72.5)°
Controlling for 2.0 1.7 25.7
comorbidity (1.1, 3.7)* (0.6, 4.7) (7.8, 85.4)°

Note: *p < .05; *p < .01; °p < .001; NS = Not significant.

Adapted from “Prevalence and Development of Psychiatric Disorders in Childhood and Adolescence,” by E. J. Costello, S. Mustillo, A. Erkanli,
G. Keeler, and A. Angold, 2003, Archives of General Psychiatry, 60, pp. 837-844.

In contrast, there was relatively little prediction from
one disorder to another (heterotypic continuity), and it was
almost entirely restricted to girls. Anxiety predicted de-
pression, and depression predicted anxiety. Anxiety and
Conduct Disorder predicted substance abuse, and there was
some movement among the disruptive behavior disorders,
perhaps suggesting that the DSM taxonomy fits boys better
than it does girls.

There are now several research groups that have used
their longitudinal data to look at continuities and disconti-
nuities in mental illness from childhood into adolescence
and beyond. Some of the longitudinal studies have followed
their subjects into adulthood (Caspi, Moffitt, Newman, &
Silva, 1996; Cohen, 1996; Fergusson & Woodward, 2000;
Reinherz, Giaconia, Hauf, Wasserman, & Silverman, 1999;
Rohde, Lewinsohn, Kahler, Seeley, & Brown, 2001). These

are beginning to show indications of continuity between
temperamental characteristics in early childhood and the
onset of psychiatric disorders in late adolescence and
young adulthood (Caspi et al., 1996; Cohen, 1996). Two ex-
amples come from the Dunedin study, a birth cohort of
around 1,000 children from New Zealand who have been
evaluated every 2 years since birth.

The first set of analyses (Jaffee et al., 2002) started from
hints in the literature that juvenile-onset Major Depressive
Disorder (MDD) may be etiologically distinct from adult-
onset MDD. In these analyses, early childhood risk factors
covered the period from birth to age 9 years. Diagnoses of
MDD were made according to DSM criteria at three points
prior to adulthood (ages 11, 13, and 15 years) and three
points during adulthood (ages 18, 21, and 26 years). Four
groups were defined: individuals first diagnosed as having
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MDD in childhood, but not in adulthood (n = 21); individu-
als first diagnosed as having MDD in adulthood (n = 314);
individuals first diagnosed in childhood whose depression
recurred in adulthood by age 26 years (n = 34); and never-
depressed individuals (n =629). The two juvenile-onset
groups had similar high-risk profiles on the childhood
measures. Compared with the adult-depressed group, the
juvenile-onset groups experienced more perinatal insults
and motor skills deficits, more caretaker instability, crimi-
nality, and psychopathology in their family of origin, and
more behavioral and socioemotional problems. The adult-
onset group’s risk profile was similar to that of the never-
depressed group with the exception of elevated childhood
sexual abuse. These analyses made it clear that the distinc-
tion between juvenile- versus adult-onset MDD is important
for understanding heterogeneity in depression.

A second example from the same study revisited the the-
ory that there are two types of adolescent delinquency,
childhood-onset and adolescence-limited, that their mani-
festations in adolescence are indistinguishable, but that their
consequences for persistence into adulthood are different
(Moffitt, 1993). At the 26-year follow-up (Moffitt, Caspi,
Harrington, & Milne, 2002), the childhood-onset delin-
quents were the most elevated on psychopathic personality
traits, mental health problems, substance dependence, num-
bers of children, financial problems, work problems, and
drug-related and violent crime, including violence against
women and children. The adolescent-onset delinquents were
less extreme at 26 years but showed elevated impulsive per-
sonality traits, mental health problems, substance depend-
ence, financial problems, and property offenses. A third
group of men who had been aggressive as children but not
very delinquent as adolescents emerged as low-level chronic
offenders who were anxious, depressed, and socially iso-
lated and had financial and work problems.

These two examples serve to show how, as developmen-
tal epidemiology grows up, it can contribute to develop-
mental psychopathology and also shine new light on some
of the accepted verities of adult psychiatry.

A next step in the use of descriptive longitudinal studies
for developmental epidemiology needs to be to combine
them in programs of joint analyses or meta-analysis. For
example, the National Institute on Drug Abuse recently
funded a consortium of eight groups with longitudinal data
to pool their thinking about the psychiatric precursors of
adolescent drug use and abuse. This group is developing
new methods for the meta-analysis of longitudinal data sets
that could be used in the future to look at many other areas
of developmental psychopathology. More standardized di-
agnostic methods make this sort of collaboration feasible.

A second goal for the future must be to work out ways
of releasing data from these studies for public access so
that future researchers can take advantage of these incred-
ibly valuable resources. There are many issues to be
worked out, not the least of them the protection of partici-
pants’ privacy and the rights of the scientists who labored
for so many years to collect the data. But these are soluble
problems, and the benefits of bringing fresh minds to bear
on issues in developmental epidemiology are likely to be
tremendous.

Genetic Epidemiology

There have been two revolutions in genetic epidemiology in
the past 2 decades that will have a tremendous impact on
developmental psychopathology in the next decade.

Psychiatric Behavioral Genetics

The first revolution occurred when the methods of psychi-
atric epidemiology were applied to behavioral genetics.
Psychiatric interviews like those described earlier were
used in studies with genetically informative designs, such
as twin, adoption, family, and migrant studies. For the first
time, researchers explored not only the genetics of scalar
characteristics, such as intelligence, but also of categorical
disorders such as depression, measured in ways that ap-
proximate clinical diagnosis. Furthermore, behavioral ge-
neticists began to take seriously issues of sampling, so that
they could talk about the contribution of genes to disease in
the population as a whole, rather than in highly selected
families or groups. There have also been some longitudinal
studies looking at how genes can have different effects at
different developmental stages (Eaves & Silberg, 2003; Ja-
cobson, Prescott, & Kendler, 2002; Lesch, 2002).

An important example of this approach is the work
emerging from the Virginia Twin Study of Adolescent Be-
havioral Development (VTSABD), a population-based
sample of twin pairs followed through adolescence into
adulthood. One set of analyses investigated the role of ge-
netic and environmental factors in the association between
depressive symptoms and symptoms of Overanxious Disor-
der (OAD), simple phobias, and separation anxiety in 8- to
13-year-old and 14- to 17-year-old girls (Silberg, Rutter, &
Eaves, 2001). There were distinct patterns underlying the
association between depression and the different anxiety
syndromes during the course of development. First, specific
genetic influences on depression after age 14 reflected lia-
bility to symptoms of earlier OAD and simple phobias. Sec-
ond, aspects of the shared environment that influenced
symptoms of depression before age 14 contributed to symp-
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toms of separation anxiety and simple phobias later in ado-
lescence. Third, the shared environmental influence on de-
pression in older girls also affected liability to symptoms of
concurrent OAD and persistent separation anxiety. These
results suggest that depression before and after age 14 may
be etiologically distinct syndromes. Earlier symptoms of
OAD and, to a lesser extent, phobic symptoms reflect the
same genetic risk, and separation anxiety symptoms both
before and after age 14 reflect the same environmental risk
that influence liability to depressive symptoms expressed in
middle to late adolescence.

Molecular Genetics

The second genetic revolution occurred when it became
feasible to apply the methods of molecular genetics to epi-
demiologic samples. This development opens up the oppor-
tunity to use not only twin or adoption studies but a wide
range of samples to test theories about candidate genes for
specific symptoms. Even more exciting is the new opportu-
nity to use the treasure-house of data from longitudinal
studies to test for gene-environment interactions. Such
studies can answer questions about which genes interact
with which environmental factors, at what developmental
stage. Two examples provide first glimpses of what is likely
to be one of the most fruitful areas of developmental epi-
demiology in the next decade.

Investigators studied the male children from the Dunedin
longitudinal study sample (Caspi et al., 2002) from birth to
adulthood to determine why some children who are mal-
treated grow up to develop antisocial behavior, whereas oth-
ers do not. A functional polymorphism in the gene encoding
the neurotransmitter-metabolizing enzyme monoamine oxi-
dase A (MAOA) was found to moderate the effect of mal-
treatment. Maltreated children with a genotype conferring
high levels of MAOA expression were less likely to develop
antisocial problems. These findings provide epidemiological
evidence that genotypes can moderate children’s sensitivity
to environmental insults. The finding has since been repli-
cated in the VTSABD (Foley et al., 2004).

In other analyses, the Dunedin team investigated why
stressful experiences lead to depression in some people but
not in others (Caspi et al., 2003). A functional polymor-
phism in the promoter region of the serotonin transporter
(5-HTT) gene was found to moderate the influence of
stressful life events on depression. Individuals with one or
two copies of the short allele of the 5-HTT promoter poly-
morphism exhibited more depressive symptoms, diagnos-
able depression, and suicidality in relation to stressful life
events than individuals homozygous for the long allele.
Again, an individual’s response to environmental insults is

moderated by his or her genetic makeup. This finding has
recently been replicated (Kendler, Kuhn, & Prescott, 2004).

Geneticists have for generations been telling us that
genes express themselves only in an environment, and that
the key questions have to do with the relationships between
the two over time. Developmental epidemiology and ge-
netic epidemiology are already merging, and the process
will continue in the next decade.

In the future, no epidemiologic study will fail to collect
biomaterial for DNA and to ask participants to consent to
the collection of biomaterial for DNA. In the immediate fu-
ture, existing studies are going back and obtaining blood or
cheek scrapes, or asking participants to consent to a new use
of already collected biodata. Collaboration between molecu-
lar geneticists and epidemiologists with longitudinal data on
representative samples offers an amazing opportunity for
progress in understanding the biological and social origins
of disease.

Life Course Epidemiology

Life course epidemiology is the study of long-term effects
on chronic disease risk of physical and social exposures
during gestation, childhood, adolescence, young adulthood,
and later adult life. It includes studies of the biological, be-
havioral, and psychosocial pathways that operate across an
individual’s life course, as well as across generations, to in-
fluence the development of chronic diseases (Ben-Shlomo
& Kuh, 2002; Kuh & Ben-Shlomo, 1997).

Psychiatric disorders are increasingly showing themselves
to be chronic diseases. For example, across childhood and
adolescence, for every psychiatric disorder except specific
phobias, the likelihood of an episode has been shown to be
significantly higher in youth with a history of the same disor-
der than in those with no previous history (E. J. Costello,
Mustillo, et al., 2003). As data accumulate from prospective
studies, it is becoming clear that the onset of most adult psy-
chiatric disorders lies much further back in childhood than
had been suspected from adult studies relying on retrospec-
tive recall of onset (Kim-Cohen et al., 2003).

In many ways, life course and developmental epidemiol-
ogy mirror one another. Life course epidemiology,
however, has taken on a special concern with the “embod-
iment” of social phenomena into the biological (Krieger,
2001), encapsulated in the concept of “health inequali-
ties.” This concern arose historically from work showing
that mortality from many diseases is spread unequally
across the population (Wilkinson, 1994) and that these
differences in risk can be linked to social inequalities that
often go back to infancy or even to the parental generation
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(e.g., Barker, 1998; Davey Smith, Gunnell, & Ben-Shlomo,
2000; Leon, 2000). This body of work has had enormous
significance for international thinking about social policy
and is having a direct effect on the allocation of public re-
sources in some countries.

Developmental epidemiology needs to take on board the
social, economic, and political implications of the fact that
children are born with different levels of risk for psychi-
atric disorder, that their family’s socioeconomic status is
part of the predictive equation, and that community-level
interventions (E. J. Costello, Compton, et al., 2003), as
well as individual treatment can influence how well indi-
viduals are able to function. Future studies will include
health disparities (in the broad sense of medical and psy-
chiatric health) as part of their remit.

Intergenerational Epidemiology

A life course approach to developmental epidemiology is
not limited to individuals in a single generation, but can in-
tertwine biological and social transmission of risk across
generations, recognizing that geographic and secular char-
acteristics may be unique to that cohort of individuals
(Cairns, Elder, & Costello, 1996; Stein, Susser, Saenger, &
Marolla, 1975).

Experiences of the previous generation can operate at
many different levels of generality. They may be specific to
the mother-child dyad (e.g., the effect of drug use during
pregnancy) or may affect everyone living in a certain
neighborhood (e.g., poverty or exposure to an environmen-
tal toxin). All mothers and children may be affected by a
particular event, such as a period of famine or disease, or
children may be affected by their mother’s developmental
stage (e.g., children of teen mothers or elderly mothers).

Models for intergenerational research have recently de-
veloped (Cairns et al., 1996; Friedman & Haywood, 1994;
Rossi, 1989), and statistical methods have become more
tractable (Muthen & Muthen, 2000; L. N. Robins, 1992;
Zeger & Liang, 1992). Undertaking transgenerational stud-
ies requires a level of commitment from both researchers
and funding agencies that is hard to sustain over the neces-
sary length of time, especially in the United States with its
5-year funding cycles. Many American researchers have
looked abroad to find countries that have nurtured such
studies and governments that understand their importance
(e.g., Chasiotis, Scheffer, Restemeier, & Keller, 1998;
Granger et al., 1998; Krueger et al., 1998). However, we
can hope that as policymakers become more aware of the
overlapping pattern of risk factors among chronic diseases
and the risks associated with very early exposures, they

will come to understand the immense returns from invest-
ment in multigenerational research.

Prevention Science

The strongest test of a developmental theory about causes
of disease is an intervention that manipulates a core etio-
logical factor and tests the outcome. Prevention science is
the discipline that has arisen to put this principle into prac-
tice. Its strongest growth has been in the area of AIDS pre-
vention, but it has also been an important force in
developmental psychopathology, with its own academic so-
cieties and research journals.

Prevention science uses theory about the causes of dis-
ease to generate interventions, which when tested provide
information not only about the effectiveness of the inter-
vention, but also about the etiology of the disease (Dodge,
2001). The famous Broad Street pump intervention de-
scribed earlier (Snow, 1855) is a classic example of preven-
tion science: If dirty water caused cholera, then removing
access to dirty water should both prevent new cases and
support the etiologic hypothesis.

As described earlier, epidemiology traditionally divides
prevention into thee categories, depending on the mean
level of risk in the population of concern. Primary preven-
tion programs like clean water, car seat belts, and parental
leave programs are examples of primary or universal pre-
vention. The scientific questions at this level have to do
with what is prevented downstream by universal programs
upstream. For example, the “Just Say No” drug abstinence
program was introduced as a primary prevention for all
children in school, designed to stop drug use before it
began. Unfortunately, the developmental science behind it
was inadequate, and the results were null if not negative
(Lynam et al., 1999). In another careful study of a primary
prevention program for school-age children, Stattin and col-
leagues (Mahoney & Stattin, 2000) evaluated the youth
recreation centers that are a ubiquitous feature of Swedish
towns. Usually, these are places where young people can
hang out, with very little adult supervision or structured
activity. Participation in activities with low structure was
associated with high levels of antisocial behavior for boys
and girls, whereas participation in highly structured leisure
activities was linked to low levels of antisocial behavior.
Despite several studies, however, community leaders still
strongly support these recreation centers: an example of
how long it takes for research to influence policy.

On the other hand, primary prevention with both chil-
dren (Kellam, Koretz, & Moscicki, 1999) and families
(E. J. Costello, Compton, et al., 2003) can be effective and
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suggest etiologic pathways that could be explored in further
research. But prevention science has done relatively little
in the way of primary prevention for mental health prob-
lems. It is highly likely that primary prevention programs
that improve early nutrition or provide more family leave
have effects on the development of psychopathology, but
they have not been treated as scientific tests of theory, and
so we do not know.

Secondary, or high-risk, intervention programs are much
more likely to be subjected to scientifically informative
testing, and this is where the bulk of prevention science has
been done. There is a large number of interventions based
on high-risk children, schools, and communities, and many
of them have survived the trial by fire of National Institutes
of Health review committees and are both theory-driven
and scientifically sound. This is not the place to review this
literature; the main issue for developmental epidemiology is
that such studies should be epidemiologically sound. This
means that it should be clear how far their results can be
generalized. Does an intervention to reduce bullying (Ol-
weus, 1993) work with girls as well as boys? In which age
groups? In which ethnic groups? What can we learn about
what drives bullying?

A good example of a secondary intervention that yields
insights for developmental epidemiology is the “Fast
Track”™ program for aggressive children in grade school.
This was based on clearly articulated theory about cogni-
tive difficulties that could interact with environmental risk
to produce aggressive behavior in socially ambiguous situa-
tions (Dodge, Pettit, & Bates, 1994). Hostile attributional
bias was indeed found to be a partial mediator of the effect
of the intervention on reductions in aggressive behavior.

Tertiary interventions have hardly been explored in the
context of tests of developmental theory. Once children
have developed clinically defined psychiatric disorders, in-
terventions focus on clinical treatment rather than tertiary
prevention, although pediatricians (Kendrick, 1999), psy-
chologists (Williams, Holmbeck, & Greenley, 2002), and
psychiatrists (Pols et al., 1996) are beginning to talk about
the need for a focus on tertiary prevention. Given the early
onset of most psychiatric disorders, this is clearly a vitally
important area for future work.

Within this broad framework there is a wide variety of
intervention strategies, some of which may take develop-
mental issues into account. A good example is suicide pre-
vention, which was comprehensively reviewed by Gould and
colleagues (M. Gould, Greenberg, Velting, & Shaffer,
2003). Among the primary prevention efforts they discuss
are gun control programs at the national and local level and
schoolwide suicide awareness curricula. Secondary preven-

tion efforts have included skills training programs for
youth, whether identified through screening or self-
referred, screening programs to try to identify children
with suicidal ideas, training for gatekeepers such as pri-
mary care pediatricians, peer counseling programs, crisis
centers, and hot lines. Other approaches include training
the media on how to report suicide so as to minimize “copy
cat” behavior, and postsuicide counseling in schools and
among the friends of youth who have killed themselves.
Tertiary care programs focus on following up suicide at-
tempters in an effort to reduce repeat episodes. Research on
the effectiveness of all these strategies is patchy, and some
continue to be used despite doubts about their developmen-
tal appropriateness and effectiveness (M. Gould et al.,
2003). However, suicide is one of the few areas in child and
adolescent mental health in which one can see the skeleton
of an integrated prevention strategy beginning to emerge.

It sometimes feels as though progress in implementing
prevention programs in the mental health area has been
glacially slow, and public policy often impervious to evi-
dence. But prevention scientists are determined people, and
they are building a powerful set of weapons in the form of
statistical methods, meta-analytic studies, and cost-benefit
analyses that will help them to get their message across in
the next decade.

Burden of Illness and Costs and Effectiveness
of Interventions

As we described earlier, epidemiology (the study of where,
when, why, and to whom diseases occur) has a dual role: to
increase our understanding of what causes an illness (scien-
tific epidemiology) and to help institute policies to prevent
or control it (public health epidemiology). Implementing
policies to prevent or control disease costs money. Before
allocating resources to any disease, policymakers need to
know how big the problem is, what interventions are avail-
able, how useful they are, and how much they cost. So epi-
demiology has historically been concerned with estimating
the burden of disease and the cost and effectiveness of in-
terventions (E. J. Costello & Angold, 2000).
Developmental epidemiology has a new role to play in this
area, for all the reasons discussed in the section on life
course epidemiology. It is becoming increasingly clear that
we cannot afford to wait to intervene until, for example, a
child develops Conduct Disorder. Treatment at that stage is
expensive, labor-intensive (Henggeler, Melton, Brondino,
Scherer, & Hanley, 1997), and of modest effectiveness
(Lipsey & Wilson, 1998). It is imperative that we apply what
is known about early predictors to develop interventions that
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can be used earlier in the development of the disorder. This
is an enormous research program and is addressed elsewhere
in these volumes.

The role of the developmental epidemiologist is often
that of record keeper: to measure the burden of disease
(World Health Organization, 1996), the need for (E. J.
Costello et al., 1993; Rice, Woolston, Stewart, Kerker, &
Horwitz, 2002), cost of, and barriers to services (Flisher
et al., 1997; Leslie, Rosenheck, & Horwitz, 2001; Owens
et al., 2002) at different developmental stages, and the
changes in disease incidence as new interventions are intro-
duced (C. H. Brown, Berndt, Brinales, Zong, & Bhagwat,
2000; Ialongo et al., 1993; Kellam, Rebok, Mayer, Ialongo,
& Kalodner, 1994).

None of these activities is new to epidemiology in gen-
eral, but they have been a long time coming to the area
of child psychiatric disorders. The next decade will see
a significant expansion of cost, cost-benefit, and cost-
effectiveness studies, either as new studies or as additions
to ongoing ones.

Mental Health Surveillance

Tracking the prevalence (ongoing cases) and incidence (new
cases) of diseases over time is a basic task of epidemiology,
but one that has hardly begun in the area of child psycho-
pathology. We rely on agencies of the Centers for Disease
Control and Prevention (CDC) to tell us how many cases of
SARS there were last year in the United States, and whether
the incidence of AIDS is increasing or decreasing. But it
would be no use to ask CDC the same questions about prepu-
bertal depression or early-onset Schizophrenia; no one there
is responsible for these disorders, although their social cost
may well be as high (Murray & Lopez, 1996). One exception
to this is the area of drug use and abuse, on which annual
surveys of the school-age population have been available
since 1975 from the University of Michigan’s Institute for
Social Research. Thirty years of data can be tracked to show
the rise and fall in use of different drugs. Another exception
is the CDC’s Youth Risk Behavior Surveillance System, an
anonymous population survey set up in 1990:

to monitor priority health risk behaviors that contribute
markedly to the leading causes of death, disability, and social
problems among youth and adults in the United States. These
behaviors, often established during childhood and early ado-
lescence, include tobacco use, unhealthy dietary behaviors,
inadequate physical activity, alcohol and other drug use, sex-
ual behaviors that contribute to unintended pregnancy and
sexually transmitted diseases, including HIV infection, [and]

behaviors that contribute to unintentional injuries and vio-
le