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The Science of Prevention
A Conceptual Framework and Some Directions

for a National Research Program

John D. Coie, Norman F. Watt, Stephen G. West, J. David Hawkins, Joan R. Asarnow,
Howard J. Markman, Sharon L. Ramey, Myrna B. Shure, and Beverly Long

A conceptual framework for studying the prevention of
human dysfunction is offered. On the basis of recent ad-
vances in research on the development of psychological
disorders and methods of preventive intervention, gener-
alizations about the relation of risk and protective factors
to disorder are put forward, along with a set of principles
for what may be identified as the science of prevention.
Emerging themes from the study of human development,
in general, need to be incorporated in the models for ex-
plaining and preventing serious problems of human ad-
aptation. The article concludes with a set of recommen-
dations for a national prevention research agenda.

The concept of prevention as it is used in public health
has been taken seriously in the mental health field
only in the last few decades (G. Caplan, 1964; Sar-

ason, Levine, Goldenberg, Cherlin, & Bennett, 1966). In
the last decade particularly, interest in general human
development has converged increasingly with examination
of causes and remedies for psychological disorder. A new
research discipline, which we term prevention science, is
presently being forged at the interfaces of psychopathol-
ogy, criminology, psychiatric epidemiology, human de-
velopment, and education. The purpose of this article is
to provide a description and working definition of pre-
vention science and to offer general principles that outline
its conceptual framework. The final section of the article
offers some suggestions about future directions for a na-
tional program of prevention research.

Definition of Prevention Science
The goal of prevention science is to prevent or moderate
major human dysfunctions. An important corollary of
this goal is to eliminate or mitigate the causes of disorder.
Preventive efforts occur, by definition, before illness is
fully manifested, so prevention research is focused pri-
marily on the systematic study of potential precursors of
dysfunction or health, called risk factors and protective
factors, respectively.

Risk factors are variables associated with a high
probability of onset, greater severity, and longer duration
of major mental health problems. Protective factors, in

contrast, refer to conditions that improve people's re-
sistance to risk factors and disorder. Current etiological
models emphasize complex interactions among genetic,
biomedical, and psychosocial risk and protective factors.

Prevention science research explicitly addresses the
complex biomedical and social processes believed to in-
fluence the incidence and prevalence of mental illness.
Preventive interventions aim to counteract risk factors
and reinforce protective factors in order to disrupt pro-
cesses that contribute to human dysfunction. Ideally, there
is a complementary interplay of science and practice. Ba-
sic research on risk and protective factors should inform
the design of preventive interventions. Field trials of these
interventions, in turn, should yield insights about the
causes of disorder and the developmental processes that
contribute to risk or recovery.

Observations About Risk and
Protective Factors

Risk factors have complex relations to clinical
disorders. Specific forms of dysfunction are typically
associated with many different risk factors, rather than
with a single risk factor. By the same token, a particular
risk factor is rarely specific to a single disorder because
pathogens (causes of illness) tend to spread their effects
over a number of adaptive functions in the course of de-
velopment. Exposure to risk may occur in diverse ways
and in numerous settings. For example, risk factors for
drug abuse have been identified within individuals, in
family environments and interactions, in school experi-
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ences, in peer or social relationships, and in community
contexts (Hawkins, Catalano, & Miller, 1992). Often, a
person's overall risk may result from the interaction of
personal dispositions and environmental risk factors.

The salience of risk factors may fluctuate de-
velopmentally. Some risk factors predict dysfunction
only at specific periods of development, whereas others
are stable predictors of disorder across major periods of
the life span. For example, Bell (1992) found that only
21% of the cases remained at risk through all periods of
assessment in the Boston Early Education Project. Sim-
ilarly, association with deviant peers relates to antisocial
behavior only when children reach adolescence (Dishion,
1990). In contrast, poor parental monitoring is consis-
tently related to conduct disorder through childhood and
adolescence. As a general rule, prediction is best made
from proximal risk factors.

Exposure to many risk factors has cumulative
effects. At the very least, risk factors appear to have
additive effects on vulnerability. The probability of illness
may increase as a function of the number, the duration,
and the "toxicity" of the risk factors encountered. With
respect to some childhood disorders (Rutter, 1980), the
risk of dysfunction seems to increase exponentially with
the individual's exposure to each new risk factor, until
the level of risk becomes extremely high.

Diverse disorders share fundamental risk
factors in common. A number of predictors or risk
factors are common antecedents of several different types
of disorder. Frequently cited generic risk factors (Hawkins,
Jenson, Catalano, & Lishner, 1988; Institute of Medicine,
1989; Watt & Saiz, 1991) are grouped in the Appendix
into seven a priori conceptual clusters; further research
may identify more basic, independent dimensions of risk
underlying these clusters.

To cite but two kinds of examples: First, marital
discord has been found to precede both conduct problems
in children and depression among women (Markman &
Jones-Leonard, 1985). Second, poor childhood peer re-
lations are predictive of early scholastic difficulties (Ladd,
1990). Peer rejection also predicts general functioning in
the transition to middle school, early adolescent conduct
problems, and internalized disorder (Coie, Lochman,
Terry, & Hyman, 1992). Closely related are findings that
relate deficits in social problem solving and social cue
reading to multiple problems in childhood (Asarnow &
Callan, 1985; Dodge, Pettit, McClaskey, & Brown, 1986;
Lochman, Lampron, & Rabiner, 1989; Shure & Spivak,
1972).

The primary objective of prevention science is to
trace the links between generic risk factors and specific
clinical disorders and to moderate the pervasive effects of
risk factors. If generic risks can be identified and altered
in a population, this can have a positive influence on a
range of mental health problems, as well as job produc-
tivity, and can reduce the need for many health, social,
and correctional services. This strategy has a higher po-

tential payoff for society than does a focused attack on
controlling a single major, but rarely occurring, disorder.

Promoting protective factors against dys-
function. The effects of exposure to risk can be miti-
gated by a variety of individual and social characteristics
that serve protective functions (e.g., Rolf, Masten, Cic-
chetti, Neuchterlein, & Weintraub, 1990). Protective fac-
tors may decrease dysfunction directly, interact with the
risk factor to buffer its effects, disrupt the mediational
chain through which the risk factor operates to cause the
dysfunction, or prevent the initial occurrence of the risk
factor (Dignam & West, 1988; Wheaton, 1986). Each of
these methods can potentially be used to design strategies
for intervention.

Two general types of protective factors may serve to
limit childhood disorders (Cowen, 1985;Garmezy, 1985;
Rutter, 1985):

1. Individual characteristics, temperament, dispo-
sitions, and skills may cushion the effects of adversity or
stress. Specific behavioral and cognitive skills can be ac-
quired in order to cope with stressful situations and thus
reduce psychological symptoms (R.D. Caplan, Vinokur,
Price, & VanRyn, 1989; Pedro-Carroll & Cowen, 1985).
Other protective factors may be more fixed by genetic
and biosocial limitations.

2. Attributes of the child's environment, such as so-
cial support, parental warmth, appropriate discipline,
adult monitoring and supervision, and bonding to family
or other prosocial models may also function as protective
factors. To illustrate, several schizophrenia risk projects
have documented that positive family attributes (benign,
supportive affective styles and healthy home environ-
ments) may afford some protection against schizophrenic
episodes (Asarnow, 1988). The goal of some interventions
has been to shape child-rearing environments by provid-
ing community and family supports (Goodman, 1987).
Enhancing protective factors may be the strategy of choice
in cases in which risk factors are difficult to identify in
advance—such as dysfunctional parenting—or to elim-
inate altogether—such as extreme poverty.

Principles for Prevention Science
Prevention trials address fundamental causal

processes. Researchers need to specify in advance the
chain of effects by which specific interventions are ex-
pected to influence identified risk and protective processes
so as to prevent disorders. Theories of prevention should
specify developmental processes that alter trajectories to-
ward the onset or maintenance of dysfunction. Theoret-
ically guided prevention trials can simultaneously test the
efficacy of interventions and provide answers to questions
about etiology. Thus, if a specific risk factor is reduced
or eliminated by an intervention but the pathogenic pro-
cess is not altered, that risk factor would no longer be
considered a causal factor but might be viewed simply as
a marker of dysfunctional development.

For example, one controversy in the family-relations
field concerns the extent to which poor communication
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is a cause or a result of marital distress. Markman (1991)
randomly assigned premarital couples to a preventive
program of effective communication and constructive ar-
guing skills or to a control group. Intervention couples
showed higher levels of the skills taught in the program
and, over a seven-year follow-up period, had a 50% lower
divorce rate and substantially lower rates of marital vi-
olence. These results support the hypothesis that destruc-
tive communication and arguing cause both divorce and
marital violence, as opposed to being the result of marital
distress.

Optimally, risk factors are addressed before
they stabilize as predictors of dysfunction. Pre-
ventive intervention should be targeted early in the period,
when the risk factor of interest predicts dysfunction. Ide-
ally, intervention should occur before the targeted risk
factor has stabilized and become less amenable to influ-
ence. For example, gang membership is a significant factor
in adolescent delinquency, drug abuse, and school dropout
(Cairns, Cairns, & Neckerman, 1989; Elliott, Huizinga,
& Ageton, 1985). Antisocial behavior is reliably predicted
by deviant peer involvement at age 12 but not at age 10
(Dishion, Patterson, Stoolmiller, & Skinner, 1991). How-
ever, peer rejection, aggression, and poor parental mon-
itoring at age 10 predict deviant peer involvement at age
12 (Dishion et al., 1991). Thus, an optimal prevention
strategy is to target aggressive behavior, peer isolation,
and parental monitoring when children are 10 years old,
in order to reduce potential deviant affiliations at age 12.
To postpone intervention until later might allow unde-
sirable peer relations to become established and make the
prevention task more difficult.

A corollary to this principle is that it is desirable for
prevention to occur before the first onset of dysfunction.
With early intervention, there is a greater chance of pre-
venting or postponing the first occurrence of the disorder.
Age of onset is often correlated with the severity of a
disorder. In delinquency and drug abuse, late onset is
associated with lessened variety, seriousness, and duration
of problems (Loeber & Stouthamer-Loeber, 1987).

Prevention trials target primarily those at
high risk. Some people have high risk for dysfunctional
development by virtue of their exposure to severe or mul-
tiple risk factors. These individuals often are the most
difficult for conventional programs to reach, so special
efforts may be required to include them in prevention
trials. This may be achieved through individual risk as-
sessments for intensive interventions (Pillow, Sandier,
Braver, Wolchik, & Gersten, 1991) or by targeting people
with known, easily identified risk factors (e.g., unem-
ployment, death of parent) or large, naturally occurring
social groupings (such as neighborhoods or schools) in
which multiple risks or high rates of dysfunction exist.
The potential advantages and disadvantages of these al-
ternative strategies vary as a function of the disorder, the
population, and the particular prevention program.

Effective prevention requires coordinated
action in each domain of functioning implicated

in the risk model being tested. Risk factors in the
individual, the family, schools, peer relations, and com-
munity environments are interdependent. Hence, pre-
vention strategies are improved by designing multiple in-
tervention components, each of which addresses risk fac-
tors in different domains. For example, Pentz et al. (1989)
designed and evaluated a comprehensive community drug
abuse prevention program that included school, parent,
community organization, and mass media components.
Such comprehensive efforts require coordination across
educational, governmental, health, and human service
systems.

Implications of developmental research for
prevention science. In view of the crucial role of de-
velopmental processes and mechanisms featured in the
principles outlined above, several developmental themes
are germane to the emerging discipline of prevention sci-
ence. The first theme is that prospective, longitudinal in-
vestigations afford a unique window on the emergence
and course of psychopathology. Cross-sectional and ret-
rospective studies provide much needed information, but
thoughtfully conceived and well-documented prospective
designs have the potential to yield exceptionally powerful
data about the processes by which risk factors and pro-
tective factors influence the life patterns of individuals
and families. Careful attention must be given in such de-
signs to the timing of measurements, both to detect in-
fluences that occur only during a limited period of de-
velopment and to detect lagged effects that are removed
from their causes in time.

A second theme, from social ecology, is that human
adaptation is best understood in terms of Person X En-
vironment interactions. This interactional perspective
recognizes that individuals may vary in their responses
to the same environment and, furthermore, that different
environments may invite similar outcomes for different
individuals. Gottesman and Bertelsen (1989) described
an example of genotype-environment interaction in a
twin study of schizophrenic families. As expected, the
children of schizophrenic parents had elevated risk for
schizophrenia. The identical twins of the schizophrenic
parents who were themselves normal also produced chil-
dren at elevated risk for the disorder. Interestingly, the
children of normal fraternal twins of the schizophrenic
parents were not at elevated risk for schizophrenia.
Gottesman and Bertelson attributed these results to en-
vironmental factors that release the capacity of a schizo-
phrenic genotype, thus triggering the onset of symptoms.

Accordingly, greater success can be expected of pre-
vention programs that explicitly maximize the adaptive
fit between persons and environments. To do this requires
sensitivity to the personal history, cultural context, and
life stage of the participant. Prevention research benefits
by using measures that assess specific adaptive processes
related to Person X Environment interactions and by de-
signing interventions that successfully match persons and
environments in ways that are theoretically expected to
prevent dysfunction.
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A third theme is the importance of social or cultural
context. Behavior considered adaptive, normative, or de-
viant in one culture may not be so adaptive in other cul-
tures (e.g., Scarr & Ricciuti, 1991). Likewise, prevention
trials that are effective in one culture may be considerably
less effective in other cultures or might be rejected alto-
gether (Higginbotham, West, & Forsyth, 1988). Preven-
tion programs benefit from keen awareness of the poten-
tially powerful role of cultural norms, beliefs, and prac-
tices in the etiology and course of dysfunction and mental
illness. Whenever possible, prevention research should
include the study of individuals, both males and females,
from diverse ethnic and cultural backgrounds.

A fourth theme derives from general systems theory.
Human behavior unfolds in the context of multiple sys-
tems of influence (family, school, peer, work, biological)
that may have varying impact at different points of de-
velopment. For example, conduct problems can be pre-
dicted from characteristics of the individual child, such
as irritability, inattentiveness, and impulsivity (Bates &
Bayles, 1988; Campbell, Breaux, Ewing, & Szumowski,
1986); family characteristics, such as instability, parental
psychopathology, and inconsistent discipline (McGee,
Silva, & Williams, 1984; Patterson, 1982; Richman, Ste-
venson, & Graham, 1982; Werner & Smith, 1977); and
community characteristics, such as high poverty, neigh-
borhood limited social resources, weak intergenerational
family ties, accessibility of guns, and drug traffic distri-
bution (Coie & Jacobs, 1993).

A corollary to this premise is that prevention re-
search often will require collaborative efforts of interdis-
ciplinary teams to achieve the diversity of expertise and
breadth of intellectual focus that is necessary. At the
theoretical level, explanatory models of development must
take full account of the social and community context as
well as the systems operating within individuals and fam-
ilies. Single research designs will rarely, if ever, reflect this
full complexity. More promising are research programs
in which interlocking prevention trials investigate the
multiple systems of influence that are predicated by
theory.

A fifth theme is that biological and social mecha-
nisms have differing impact at various points in devel-
opment; thus, timing becomes a critical issue for the im-
pact of each system. For instance, one group at serious
risk for becoming illiterate in adulthood are those indi-
viduals suffering from a specific disorder: reading dis-
ability. This disorder has a substantial heritable compo-
nent and is manifested in the form of subtle difficulties
in early language (Pennington, 1991). To some extent,
illiteracy can be prevented by preschool training of these
high-risk children in phonological awareness and coding.
By combining knowledge of familial risk for reading dis-
ability with tests of phonological awareness, the children
most in need of preventive intervention may be identified
and treated.

Finally, the fourth and fifth themes, taken together,
suggest that an epidemiological perspective can comple-

ment a developmental orientation. The interactive influ-
ence of multiple systems implies the possibility of vari-
ation in the developmental course, associated with factors
in the social field, such as community and ethnicity (Kel-
lam, 1990). By monitoring large cohorts representative
of the local community and measuring specific com-
munity influences, a more accurate picture of the inci-
dence, duration, and recurrence of disorders emerges.
When such studies are accompanied by more intensive
examination of a representative subsample of individuals
and their actual social environments and individual per-
ceptions, a more fine-grained understanding of the inter-
action of biological, psychosocial, and environmental
processes is achieved. These developmental findings then
can be linked back to the findings for the larger epide-
miological sample.

Future Directions for a National
Program of Prevention Research
In this section we offer directions for future research
strategies and models of inquiry as well as practical and
procedural suggestions for implementing prevention re-
search.

I. Models of explanation and prediction
should incorporate dynamic developmental pro-
cesses in predictors, outcomes, and mediators.
The goal of contemporary models is to identify devel-
opmental processes that explain the evolution of disor-
dered behavior, thought, or affect. Thus, as prevention
science advances, we should strive to move beyond such
simplistic models as those that predict child disorder at
one point in time from parent behavior at an earlier time,
or adolescent psychopathology from earlier child behavior
problems. These initial findings have advanced our sci-
entific knowledge, but the next generation of research
must account more explicitly for the developmental pro-
cesses by which dysfunction evolves at specific life stages.

We need to consider multiple criteria in evaluating
the risk of individuals for serious disorders. For example,
a family history of schizophrenia is associated with high
risk for developing schizophrenia (Watt, Anthony, Wynne,
& Rolf, 1984). However, 89% of schizophrenics do not
have a schizophrenic parent, 81 % do not have a schizo-
phrenic first-degree relative, and 63% have entirely neg-
ative family histories (Gottesman, 1991). Moreover,
Bleuler (1978) found that 74% of the adult offspring of
schizophrenic parents were completely normal. These
observations may indicate that current diagnostic cate-
gories, such as schizophrenia, include diverse disease
processes or illnesses with different etiological pathways.
In general, we may expect that a reasonable explanation
of serious disorder will portray multiple systems of influ-
ence operating over the course of development.

A process orientation guards against assuming that
indices of risk for children of one age identify risk for
those of all ages. Behavior may have quite different adap-
tive significance at different ages. For example, five- and
six-year-old boys use physical aggression normatively to
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establish social dominance in newly forming peer groups,
whereas such behavior is not socially acceptable among
eight- or nine-year-olds (Coie, Dodge, Terry, & Wright,
1991). Likewise, environmental events have different im-
pact at various ages. For instance, marital discord during
the transition to parenthood predicts child problems at
ages four to six better than does marital discord assessed
concurrently (Balaguer & Markman, 1991). When child-
hood behavior and environmental events are both con-
sidered in developmental perspective, the models for pre-
dicting disorder in later life take on a more appropriate
complexity.

By the same token, neither developmental anteced-
ents nor consequences are static. Alcoholic or depressive
individuals may be addicted or depressed some of the
time, but rarely always. In the course of the life cycle,
there are multiple points of vulnerability for these dis-
orders, each varying in intensity. Similarly, clinical out-
comes should not be construed solely in dichotomous
terms (e.g., recovered vs. disabled) nor as static events
(e.g., addicted vs. sober) but as continuous life patterns
with short-term fluctuations and long-term features. For
example, almost 60% of schizophrenic patients followed
for 20 or more years after the initial onset of symptoms
showed recovery or significant improvement (Watt & Saiz,
1991). Thus, future prevention models should extend
their sights beyond the acute onset of disorder and take
account of the whole life cycle, working backward and
forward from the initial clinical outcome.

2. Developmental models should emphasize
the complex transactions between individuals
and their environments, between systems of in-
fluence, and across periods of time. We need test-
able theories that adequately reflect the interdependence
of causal factors for dysfunction. Rather than pitting en-
vironmental against genetic theories, we should consider
the contribution of both genetic and environmental fac-
tors. Moreover, we must recognize that, contrary to prior
views, genetic influences may be fluid and change
throughout the life span (Plomin & Nesselroade, 1990).

Negative chains of events that seem to intensify the
course of disorder sequentially can often be discerned in
longitudinal studies. For example, noncompliant and
disruptive behavior by school children predictably dam-
ages rapport with teachers (Campbell, 1990), which in-
creases the probability of negative encounters between
teachers and parents. This, in turn, may contribute to
parental rejection of these children, less interest in their
welfare, and decreased monitoring of their activities in
early adolescence (Patterson & Bank, 1989). Furthermore,
aggressive and disruptive children quickly become re-
jected by peers (Ladd, Price, & Hart, 1990) and often
continue to be rejected throughout the school years (Coie
& Dodge, 1983). As peer rejection and mistrust grow,
these peers respond in ways that increase the likelihood
of retaliative actions by the aggressive children (Dodge &
Coie, 1987; Hymel, Wagner, & Butler, 1990). Such elab-
orate networks of empirical findings illustrate the complex

chain of influences that unfold over time and ultimately
shape the character of a child. Our developmental models
for prevention science must reflect such complex trans-
actional sequences and be formulated in a manner that
can be empirically tested and potentially disconfirmed.

3. Prevention trials should be guided initially
by developmental theory and yield results that
reflexively inform and revise the original theory.
Effective prevention requires a developmental theory that
connects risk factors, mediating processes, and maladap-
tive patterns of behavior. The focus of the prevention trial
is to alter risk factors or mediating processes in such a
way as to reduce maladaptation in keeping with the theory
(West, Sandier, Pillow, Baca, & Gersten, 1991; Wolchik
et al., in press). Thus, in targeted interventions, subjects
are selected because they fit specified theoretical risk con-
ditions. The intervention is designed to reduce the degree
of risk or to enhance protective factors. Subsequent eval-
uations compare the relative degree of maladaptive be-
havior between the experimental and control subjects at
points in time specified by the theory. The developmental
theory is supported if less dysfunctional behavior has oc-
curred, the specific risk factors targeted by the interven-
tion have been reduced, and the changes in the risk factors
have accounted for the improvement in the dysfunctional
behavior (Baron & Kenny, 1986).

Alternatively, prevention theory can specify universal
interventions to be administered to an unselected pop-
ulation if they are known to have potential benefits and
no adverse effects for participants. Preliminary evaluation
of short-term effects, using subsamples selected from the
larger universe to represent variations in risk, can permit
incisive analyses useful for refining the theory and future
prevention programs. Analyses of differential responses
by subgroups of participants may help to identify tentative
boundary conditions on the effectiveness of the interven-
tions. Follow-up studies may then be designed to test these
boundary conditions, evaluate the validity of earlier find-
ings, and inform the theory further.

When competing theories of developmental psycho-
pathology exist, researchers should be encouraged to col-
lect data to provide strong tests of the alternative for-
mulations. Such data sets allow us to evaluate the theory
that best explains the data, develop integrated theories
that may predict most accurately, and identify areas in
which additional inquiry and theory are needed.

From this perspective, well-planned prevention trials
can yield both benefits for high-risk individuals and in-
creased understanding of causal pathways to dysfunction.
As a minimum requirement, prevention research designs
should include long-term follow-up of samples to provide
critical information on developmental processes and to
track changes in both process and outcome variables into
the next developmental stage. By including "normal" or
low-risk population-based control samples in prevention
trials, low-cost information about developmental psycho-
pathology can be obtained from comparisons of the un-
treated risk group and the "normal" comparison group.
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4. Diagnostic models should consider char-
acter development, severity of psychosocial
stressors, and general vocational and social
functioning as a complement to information on
clinical symptoms. Key features of personal character
and social functioning sometimes have more powerful
predictive value for long-term adjustment than do diag-
nostic symptoms. To illustrate, with the advent of neu-
roleptic medications we have learned that positive symp-
toms of schizophrenia, such as hallucinations, delusions,
and bizarre behavior, are more transitory than negative
symptoms, such as affective blunting, social withdrawal,
and apathy (Zubin, 1985). Positive symptoms occupy the
primary place in traditional mental status examinations,
but negative symptoms more closely associated with pre-
morbid character development may be more prognostic
of long-term outcomes (Watt, 1992).

Evidence accumulating from long-term follow-up
studies of relapse in drug or alcohol addiction also sup-
ports this point. It is increasingly clear that relapse is less
predictable from the severity or chronicity of addiction,
inpatient treatment, or the pharmacological properties of
addicting drugs than from premorbid social and voca-
tional stability (Vaillant, 1988). Psychosocial variables
such as marital stability, cohesive early family life, em-
ployment history, and military service record all have
significant value for predicting risk or recovery.

5. Models of prevention should consider in-
termediate outcomes and processes as well as
long-term outcomes such as adult dysfunction
and diagnosable disorder. Forms of personal dys-
function in childhood and adolescence have demonstrated
utility as markers of risk for more serious forms of adult
disorder. Therefore, prevention models need to be elab-
orated in terms of developmental sequences stages, with
documented links between markers of risk at different
developmental phases. For example, research indicates
that children who manifest dysthymic disorders carry a
very high risk of developing major depression during the
subsequent five-year period (Kovacs et al., 1984). Inter-
vention with dysthymic children may be justified as a
means to prevent more severe forms of depression during
adolescence and adulthood.

High-risk studies of schizophrenia have also used
behavioral markers that define risk on the basis of be-
havioral disturbance during childhood and adolescence
(Goldstein, 1987). These data demonstrate the need for
evaluating risk and outcome across the life span with re-
peated assessments. Most people have periods of dys-
function, periods of competence, and fluctuating symp-
tom patterns during the course of their lives. Prevention
scientists need to allow for these variations over the course
of development and to consider the optimal points for
intervening. This emphasis on the intermediary role of
childhood problems for adult disorders should not detract
from the intrinsic value of preventing dysfunction in
children and adolescents for its own sake.

6. Prevention science should advance our
knowledge about protective factors—psycho-
logical resilience, strengths, skills, and environ-
mental advantages—as well as risk factors.
Rutter (1989) found that long-term outcomes following
early adversity tend to be widely divergent and strongly
influenced by the quality of intervening experiences. For
example, early institutionalization followed by favorable
environmental placement is associated with positive out-
comes. Likewise, highly protective circumstances may
reduce the destructive effects of exposure to some prenatal
or perinatal risks. A careful study of specific risk groups
is needed to identify and describe the protective factors
that facilitate effective coping in these individuals. In de-
signing risk research projects much can be learned from
studying people who, in spite of exposure to major stress-
ors, survive or thrive in their development (Mulholland,
Watt, Philpott, & Sarlin, 1991; Watt, David, Ladd, &
Shamos, 1992).

7. Both continuous and categorical variables
have a place in prevention models. Categorical
classification is emphasized in epidemiology and tradi-
tional taxonomies, but continuous measurements are
more widely used in psychosocial and biomedical sci-
ences. For example, myocardial infarction is a useful di-
agnostic category, but such continuous measures as di-
etary fat intake, blood pressure, and blood lipid levels
have facilitated our understanding of this disease category
as well as the design of preventive interventions. Most
predictor and proximal outcome variables are distributed
continuously, even when markedly skewed. Our models
for explanation, demonstration, and statistical testing
should reflect the continuous nature of such variables
and their related processes.

To some extent, the traditional dominance of cate-
gorical classification reflects a natural process in the his-
tory of a science. As initial study of a disorder takes place,
there is interest in exemplars of the phenomenon. Fo-
cusing on dysfunctional individuals, in order to acknowl-
edge their distinctiveness, promotes categorical observa-
tions. Studying them in greater depth reveals the com-
plexity of developmental processes involved and the
dimensional continuities that may underlie some cate-
gories. In this way, the science moves between categorical
and continuous variables, first isolating a group and then
exploring dimensions within the group to understand
processes of development more fully. Current interest in
health promotion (Cowen, 1991) can be understood, in
part, to reflect recognition of the dimensional nature of
various forms of dysfunction.

At the same time, some variables are more appro-
priately conceptualized, and analyzed, as categories.
Meehl (1992) provided an extensive discussion of the
conditions under which categorical conceptions may be
most appropriate and the statistical methods that help to
distinguish differences in kind (categories) from differ-
ences in degree (dimensions).
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8. increasing emphasis should be placed on
studying early protective and risk factors that
appear common to many disorders. In view of the
low base rates of many disorders, an emphasis on iden-
tifying risk and protective factors unique to a specific
disorder is less likely to be productive than an attempt
to discover those that are common to many disorders.
Not only is this approach more likely to yield more pow-
erful prediction statements, it will translate into more
effective prevention activities. Most generic risk and pro-
tective factors lend themselves readily to promotive in-
terventions consonant with broad community mental
health approaches. It should not be difficult, for example,
to persuade parents, teachers, legislators, or the general
public of the intrinsic merits of training children or adults
in social skill development, problem solving, or family
communication and conflict management, even if these
skills cannot be justified as preventing a specific form of
disorder. Many disorders co-occur in the same individuals.
It may be too ambitious to predict, let alone prevent, the
majority of particular clinical disorders, but it should be
possible to establish prevention programs that are effective
with individuals who are vulnerable to multiple forms of
human dysfunction.

9. There is a role in a national program of
prevention research for universal interventions
to promote health in broad populations and more
focused interventions to prevent severe disor-
ders in targeted populations at risk. The public
schools offer a logical setting for broad-scale preventive
interventions, because 9 of 10 children in our society are
found there. Schools provide the greatest access to chil-
dren who may be reliably identified as at risk, yet not all
children who are truly "at risk" may be so identified.
Some universal interventions with school children may
reach the "false negatives" that targeted interventions
would overlook (erroneously expecting them to be nor-
mal). It may be advisable to organize a few carefully de-
signed, "universal" programs for entire schools, com-
munities, or the nation. Decisions for mass targeting
would be guided by research; options for intervention
procedures; practical considerations, such as cost; and
the absence of harmful effects of the intervention itself,
including stigmatization of participants.

Alternatively, when risk markers with demonstrated
utility are established, it may be more conceptually and
financially efficient to direct prevention efforts at iden-
tified populations with high risk for disorder. To illustrate,
between 7.5 and 14 million (12%-22%) of our nation's
youth under 18 are estimated to be clinically maladjusted
{National Plan for Research in Child and Adolescent
Mental Disorders, 1990). Such children deserve prefer-
ence in targeting prevention research.

In light of preceding arguments about the transac-
tional and contextual aspects of development, the optimal
choice in many circumstances may be to combine the
universal and targeted approaches. Universal interven-
tions can alter the environment in which high-risk indi-

viduals live and function, thus adding the positive benefits
of a lower risk environment to any direct program effects.
For example, smoking prevention programs are most ef-
fective when directed at entire schools, thus creating a
social environment that is not supportive of smoking.
This effect is particularly important for high-risk children
who have not yet started smoking (Flay, 1984). Recip-
rocally, targeted interventions that succeed in reducing
maladaptive behavior by high-risk subjects may indirectly
benefit the whole population. For instance, an after-school
program that reduces aggression in disruptive children
may alleviate overall stress for teachers and for the whole
class, making a more effective learning environment for
all children.

Both universal and targeted designs should include
testing at various points in time to evaluate effects on
developmental processes as well as major outcomes.

TO. Prevention research needs greater
methodological rigor, including more attention
to adequate sampling, measurement issues, and
appropriate statistical models. Large sample de-
signs that start with identified populations (e.g., com-
munities, divorced parents) promote greater power in re-
search findings. When populations cannot be identified
through quick screening techniques (e.g., children of al-
coholics), even the best sampling methods will present
limitations to generalization because they overrepresent
or underrepresent some strata of the population. Multiple
sampling methods can help; for example, children of al-
coholics can be located through alcohol treatment centers
and by screening parents with two or more DUI (driving
under the influence) offenses for alcohol addiction (see
Chassin, Barrera, Bech, & Kossak-Fuller, 1992). Conver-
gent findings based on such different sampling procedures
increase confidence in the generalization of the results
(Cook, 1990).

We need to know about people who do not partic-
ipate in our prevention trials, either because they cannot
be located or decline to take part. Indeed, participation
rates of only 20% are not uncommon in prevention trials.
We need to know whether our interventions are serving
those most at risk if we are to make projections about
the effectiveness of the intervention in the full population
(see Caplan et al., 1989). Nonrandom refusal, attrition,
or missing data may compromise both the external and
internal validity of the investigation.

The quality of design, measurement, and analysis
decisions is related to the clarity with which the theoretical
model is specified. For example, measurements should
be timed in relation to the temporal patterning of putative
causes, mediating processes, and both short- and long-
term outcomes. A priori consideration should be given
to whether the statistical model provides a focused test
of the theoretical hypothesis and whether the test has ad-
equate statistical power to detect the predicted effects,
especially for the complex theoretical models commonly
proposed for prevention research. Furthermore, consid-
eration needs to be given to the robustness of the statistical
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models, given the badly skewed data common in preven-
tion research.

Multiple measures of constructs collected from di-
verse sources help to distinguish between consensual
variance that is snared among several informants (e.g.,
parent, teacher, and child) and variance that is unique to
a particular informant. Such unique perspectives may re-
flect either bias that contaminates the measurement pro-
cess or unique information that is available only to a par-
ticular type of informant (Funder & West, 1993).

Life span measures need to be developed that take
into account alterations in the ways central constructs
(e.g., aggression) are manifested at different periods in
the life cycle. Furthermore, more contextually and cul-
turally sensitive measures need to be created for important
developmental processes and adaptation. Theoretically
guided measures of qualities of the social environment
need to be advanced, particularly as these relate to trans-
actional processes.

Research needs to explicate the meaning of major
life transitions by describing the processes involved in
such transitions. Variables that are hypothesized to be
relatively nonmalleable but that have major significance
for the development of psychopathology, such as heredity,
social class, or gender, should be translated into constructs
that are susceptible to influence by interventions. This
can be achieved by analyzing the biological, psychological,
and sociological significance of such variables for the de-
velopmental processes involved.

Conclusion
Perhaps nowhere else in the mental health enterprise is
the interplay between science and practice more crucial
than in the domain of prevention. Much emphasis has
been placed in this report on prevention as a science,
partly because that has been neglected in our nation's
priorities and partly because of our conviction that sound
theory is essential for effective practice. Whatever national
program for prevention research is developed, it must
ultimately be translated into practical applications that
will "sell" in schools, hospitals, playgrounds, homes,
clinics, industries, and community agencies nationwide.
Such translations can succeed only if careful attention is
devoted to the details of making prevention programs
work, to the unrelenting challenge of integrating them in
a community context, and to the essential task of training
both investigators and practitioners to carry out the work
required.
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APPENDIX

Some Generic Risk Factors

Family Circumstances
Low social class
Family conflict
Mental illness in the family
Large family size
Poor bonding to parents
Family disorganization
Communication deviance

Emotional Difficulties
Child abuse
Apathy or emotional blunting
Emotional immaturity
Stressful life events
Low self-esteem
Emotional dyscontrol

School Problems
Academic failure
Scholastic demoralization

Ecological Context
Neighborhood disorganization

Racial injustice
Unemployment
Extreme poverty

Constitutional Handicaps
Perinatal complications
Sensory disabilities
Organic handicaps
Neurochemical imbalance

Interpersonal Problems
Peer rejection
Alienation and isolation

Skill Development Delays
Subnormal intelligence
Social incompetence
Attentional deficits
Reading disabilities
Poor work skills and habits
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