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Abstract
Temperament refers to early-appearing variation in emotional reactivity. The core dimensions of
temperament and optimal method for assessment continue to be sources of considerable
discussion. Nevertheless, the moderate stability of most temperamental traits and the strong
influence of genetic and unique environmental factors have been well established, along with
temperament’s association with childhood psychiatric disorders. Both a temperamental
predisposition toward experiencing negative emotions and low inhibitory control are linked to
many psychiatric conditions, while other dimensions, such as levels of extraversion, vary by, and
likely even within, disorders. Accumulating research directed at understanding the mechanism of
these links between temperament and psychopathology indicate that, at least for most disorders,
the two constructs cannot be viewed as simply different points along a shared continuum. The
effect of temperament upon psychopathology has been found to be mediated and moderated by a
number of both internal and external factors. Additional research is needed to help further define
the core dimensions of temperament and the complex mechanisms through which temperamental
traits interact with other influences in affecting developmental trajectories.
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The study of temperament and its relation to psychopathology has experienced a surge of
interest and stands poised to alter our fundamental understanding of psychiatric disorders.
Research in temperament and personality lay dormant for many years as psychodynamic and
learning-based theories dominated the field.1 When it rewoke, the literature of temperament
(considered as part of normal human development) grew outside the purview of most
clinical scientists. Since the landmark work of Thomas and Chess,2 however, there has been
a steady effort to bring these previously parallel lines of work together in mutually
informative designs.

This article will first briefly review some of the core concepts relating to temperament and
its research, including the measurement of temperament and what is currently known about
its origins and development. We will then turn to studies of the association between
temperament and childhood psychiatric disorders, and also consider the possible
mechanisms that may be involved. Finally, directions for future research will be addressed.
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DEFINITION AND RELATIONS TO PERSONALITY
The concept of temperament dates back to ancient Greek philosophers, including
Hippocrates and Galen, who postulated the cause of a person’s usual behavior to be due to
varying concentrations of humors.3 Derived from the Latin temperare, which means “to
mix,” the word itself suggests a relation between behavioral predispositions and basic
biological substrates. Despite the long history of investigation, however, the precise
definition of temperament continues to be a subject of much debate and discussion.4 General
consensus does exist around some key components of temperamental traits, including their
manifestation early in life, genetic influence, and at least moderate stability across time.2,3,5

There is less agreement, however, as to the boundaries between temperament and
personality.6 Indeed, some prominent personality researchers have argued that both
temperament and personality refer to endogenous basic tendencies of thoughts, emotions,
and behavior, and that the distinction between these constructs is largely artificial.6–8

Indeed, finding separate dimensions between temperament and personality has been
difficult, at least in cross-sectional studies. One study of undergraduates tested the degree of
association between the Big Five factors of personality (neuroticism, extraversion, openness,
agreeableness, and conscientiousness) and four dimensions of temperament (negative
affectivity, extraversion, effortful attention, and orienting sensitivity) as assessed by the
Adult Temperament Questionnaire.6 Not surprisingly, many strong relations were found.
Effortful attention was positively correlated with conscientiousness, and orienting sensitivity
was related to openness. The expected strong associations were also found between the two
extraversion scales and between neuroticism and negative affectivity. A negative correlation
was found between effortful attention and neuroticism. Similarly, studies that have
examined the association between the Big Five and the four temperament dimensions of the
Temperament and Character Inventory9 have found overlap between dimensions,
particularly (1) harm avoidance and neuroticism (positive) and extraversion (negative), (2)
novelty seeking and conscientiousness (negative), (3) reward dependence and extraversion/
agreeableness (positive), and (4) persistence and conscientiousness (positive).10,11

Molecular genetic studies have similarly converged on the same candidate genes despite
using various personality or temperament scales almost interchangeably.12

Another viewpoint holds that temperament is a lifelong, yet distinct, component of
personality. Cloninger’s psychobiological theory,13 for example, describes personality as
comprising temperament and character, with temperament referring to emotional
predispositions and character relating to more intentional goals and values that develop from
social learning.14 Rothbart and Ahadi15 clarify that “the personality domain contains much
more than temperament … including patterns of habitual behavior skills, and the content of
individual thought, values, needs, and goals. It also includes the perception of self, others,
and events.” Since these components may modify each other, however, disentangling these
two constructs can be very difficult at the phenotypic level. Digman and Shmelyov16 found
that the five-factor personality model, with the possible exception of neuroticism, was well
replicated in Russian school-age children, leading the researchers to conclude that
temperament is the major basis of personality.

Others view the relation more sequentially, with temperament being the early building
blocks or substrates that develop into more complex personality traits over time.17 As
Kagan1 writes, “[T]he environment acts on that temperament to produce personality.”
Consequently, temperament has traditionally been used to describe children and infants,
whereas personality is generally applied to adults and adolescents, even if the specific
dimensions being measured sound remarkably similar.
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Longitudinal studies have supported strong associations between early temperamental traits
and later personality dimensions. Comparison between temperament assessed in preschool
and personality assessed at age 8 in one study showed many significant correlations,
including extraversion with earlier levels of activity, sociability, and shyness (negative), and
neuroticism with both emotionality and impulsivity.18 In perhaps the longest and largest
study of its kind, with over a thousand subjects whose temperament was assessed at age 3
and personality assessed at age 26, researchers from the Dunedin Study found that, when
compared to toddlers rated as well adjusted or confident, temperamentally undercontrolled
toddlers showed higher levels of negative emotionality as adults, while inhibited toddlers
had less positive emotionality.19 These studies cannot confirm, however, the separateness of
personality from temperament.

In summary, there remains a good deal of confusion regarding the relations between
temperament and personality. There is a high amount of overlap between these constructs,
especially when considering older children and adults—which has led many to conclude that
any distinction is more historical than substantive. Those attempting to specify more of a
developmental process, however, have tended to reserve temperament for early-appearing
and more constitutionally based predispositions onto which personality traits are built and
modified as additional experiences and cognitive abilities build throughout the lifespan. For
the purposes of this review, we will largely confine our comments to studies that purport to
measure child and adolescent temperament rather than personality or character, with the
understanding that there may be substantial overlap that has yet to be fully delineated in the
literature.

DIMENSIONS OF TEMPERAMENT
One of the major challenges in temperament research is the existence of multiple systems of
organization, each with partially overlapping dimensions that are given different names and
load onto slightly different factors. The original work of Thomas and Chess in their New
York Longitudinal Study20,21 postulated nine continuous dimensions of temperament in
addition to three higher-order categories of “difficult,” “easy,” and “slow to warm up.”
Around the same time, Eysenck22 described a personality structure of three main factors of
neuroticism, extraversion, and psychoticism (actually more related to antisocial behavior
than true psychotic processes) in the development of the Eysenck Personality Questionnaire.
While a number of changes have been proposed and supported through additional studies
and statistical analyses,23,24 many, if not most, of the modern temperament-assessment
systems bear resemblance to one or both of these early forms of organization.

Currently, there are a number of different taxonomies used in modern temperament
research.25–28 Some of the most popular ones are shown in Table 1. Many of these systems
are organized hierarchically, with more specific traits being summed to form higher-order
structures. One of these higher-order dimensions common to most temperament-
organization schemes refers to the degree of sensitivity to signals of punishment and the
propensity of an individual to experience negative emotions. This dimension, variably
known as negative affectivity,6 neuroticism,29 harm avoidance,9 or the behavioral inhibition
system,30,31 often encompasses parameters relating to threshold, intensity, and duration of
several emotions, including anger and fear. Some researchers have found evidence to
distinguish between general negative affectivity and that which is related specifically to new
situations or people.32 Kagan’s definition of behavioral inhibition33 refers to children who
display high amounts of fearfulness and reticence in novel situations that may or may not
have a social component.3
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The other broad dimension that is frequently found in temperament-organization schemes
relates to a tendency toward novelty or sensation seeking, high energy and positive
emotions, extraversion, and impulsivity. Various scales that incorporate at least some of
these aspects have been labeled novelty seeking,9 surgency,28 extraversion,29 sensation
seeking,34 or the behavioral activation system.35 Many of these scales break down the
dimension into component parts.

In contrast to the above dimensions, which refer to emotional reactivity or overall hedonic
valence, many temperament theorists include a measure of emotional regulation that
encompasses an ability to persist, pay attention, delay gratification, plan, and modulate
emotional responses.36 This trait can serve to modify or override the outward expression of
the first two broad dimensions. Some of these “executive” functions have been variably
referred to as effortful control21 or persistence.16 This dimension is also sometimes assessed
as the inverse of the novelty-seeking or extraversion dimension.

Sociability27 or other measures of affiliation toward others9 are also occasionally labeled as
higher-order dimensions, whereas in other cases they are conceptualized as a component of
either the negative- or positive-affect dimensions. Overall activity level is also included on
some temperament scales,27,37 as it was in the original Thomas and Chess formulations.

Most classification structures are organized quantitatively so that an individual receives a
“score” for a particular dimension (which can vary anywhere from 0 to some maximum
value), and a profile is then generated across a series of dimensions. A few systems,
however, are organized categorically in a manner similar to DSM diagnoses—most notably,
the categories developed by Thomas and Chess mentioned previously and the categorical
definition of behavioral inhibition.

TEMPERAMENT ASSESSMENT
There are a number of methods through which temperament is assessed. By far the most
widely used method of temperament assessment is the questionnaire in which either parents
rate their children or individuals rate themselves. Proponents of this system point to several
advantages over observational or laboratory procedures, including (1) the ability of the
informant to rate a child’s “usual” temperamental style across time, (2) ease of
administration, and (3) good psychometric properties of the technique.38 Some
questionnaires use a true/false format for items,9 whereas others employ a Likert scale in
which informants rate their degree of agreement with each statement.28

Another system of assessment utilizes standardized observation or laboratory measures in
which children are guided through different procedures and their behavior is coded by
trained observers. The assessment of behavioral inhibition, for example, involves children
being exposed to a number of small, developmentally appropriate tasks (vocabulary test,
pulse and blood pressure checks) by a friendly research assistant. The number of
spontaneous comments, smiles, and fear reactions are recorded and factored into an overall
yes/no rating of behavioral inhibition.3 Proponents of observation-based measures point to a
reduction of potential bias by relying on standardized procedures and trained observers with
no attachments to the subject.

Unfortunately, there have been few efforts to incorporate multiple assessment procedures
into a single system. Rothbart and colleagues6,39 have found some convergence of
temperament dimensions in infants assessed in the laboratory and through parent report. An
approach that could potentially serve as a model for the incorporation of multiple informants
and assessment strategies is the Achen-bach System of Empirically Based Assessment40 in
the quantitative measure of psychopathology. These widely used instruments allow for
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standardized results across informants (parent, self, teacher), using questionnaires. More
recently, they also allow for the integration of observational data.41

In summary, there is significant variability found in regard to both the core temperament
dimensions and the methods of information ascertainment. Questionnaires, in which parents
report on their children, continue to represent the major method of temperament assessment,
although many potential flaws in this method have been elucidated. While most
temperament researchers have agreed upon the existence of a few core dimensions—such as
vulnerability to negative emotions and levels of approach behavior—more convergence is
needed concerning terminology and assessment strategies in order to increase the
generalizability of findings across studies.

GENETIC AND ENVIRONMENTAL INFLUENCES
Behavioral genetic data has demonstrated strong, but not dominating, additive genetic
influences of most major temperament and personality dimensions.42 In child studies,
heritability coefficients ranging from .2 to .5 for many of the major dimensions38,43 have
been reported, although they can be much higher.44 These findings have been consistent
across instruments and informants, although some of the studies have been conducted with
older samples using “personality” rather than temperament scales.38,45 Heritability
coefficients tend be lower when observational, as opposed to parent report, data is used and
also in adoption, as opposed to twin, study designs.46 One explanation for the latter findings
is “contrast effects,” whereby parents of dizygotic twins overreport temperamental
differences.

The previously expected large effect of shared environmental factors (i.e., affecting all
members within a household to make children alike) seems to have little empirical support
for most dimensions. Strong influences of unshared environmental factors (i.e.,
environmental factors that are uniquely experienced by one individual in the family) have
also been found, although some of this effect is confounded with measurement error. The
stability and even change of temperamental traits across time also appear to be largely
influenced by genetic and nonshared environmental factors.47,48 Interestingly, one finding
that may at first seem counterintuitive is that heritability coefficients of temperament seem
stable or may even increase with age.49–51

More recently, molecular genetic techniques have documented associations between
temperamental traits and specific genes. Perhaps the most celebrated, but somewhat
inconsistent, finding is the association between novelty seeking and a polymorphism on the
dopamine-4 receptor (DRD4) gene52—which, interestingly, is also a candidate gene
implicated in attention-deficit/hyperactivity disorder (ADHD).53

Research has started to move away from the repeatedly demonstrated premise that both
genetic and environmental factors make important contributions to temperament and
psychopathology, and has instead begun to focus on the mechanisms of this interplay.
Exciting work on both genotype-environment interactions (how the influence of genes is
modified by experience) and genotype-environment correlations (how genes influence the
probabilities of certain environmental factors that may themselves affect behavior) stands to
help define the complex pathways through which genetic and environmental factors exert
their effects.46,54 For example, the association between the DRD4 polymorphisms and the
expression of high levels of novelty seeking may be partially dependent on more hostile
parental environments.55
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STABILITY
Studies on the stability of temperamental traits across development continue to be a source
of some confusion, especially when viewed through the contrasting lenses of a statistician or
clinician. While most studies of stability find statistically significant correlations within a
particular trait across different times,56,57 there continues to be substantial potential for
change, especially at moderate, in contrast to more extreme, levels of a particular dimension.
Observational assessments of temperament tend to report lower stability correlations38,58

compared to questionnaire assessments. Several studies have reported the increasing
stability of temperament with age,59,60 whereas others have found stability to be similar
across ages.38

A related finding that has been reported is the preservation of physiological markers of
temperament across time. Schwartz and colleagues61 showed increased MRI signal response
in the amygdala to novel, but not familiar, faces in adults who as toddlers were found to
have behavioral inhibition (BI)—a finding that persisted even after removing subjects with
current social anxiety disorder. What could explain such a result? Extending Rothbart’s
model of how greater effortful control may help overcome the behavioral expression of high
negative affectivity,62 it is possible that adults with continued temperamental predispositions
toward social anxiety have been able to “fight the tide” using a high level of effortful
control. To draw an analogy, in a car whose speed is controlled by separate acceleration and
brake systems, slow car speed could be a function either of lower acceleration with minimal
input of the brake (no BI) or concomitant high levels of both accelerator and brake (high BI
and high effortful control).

ATTACHMENT AND TEMPERAMENT
For several decades, researchers have examined and theorized about the relation between
temperament and attachment. While there is emerging consensus that the two constructs
overlap considerably, controversy remains in regard to how this overlap should be
construed.63

According to Bowlby,64 attachment can be described as both a process by which the
relationship between an infant and caregiver unfolds over the first twelve months of life, and
as an outcome that may influence future interpersonal relationships. Specifically, the young
child acts to achieve physical proximity to the preferred caregiver when in need of comfort,
safety, nurturance, and support. The caregiver, in turn, responds with available emotional
and physical resources.65 By the child’s first birthday, it is possible to assess the security or
quality of attachment with a laboratory paradigm know as the Strange Situation Procedure.66

According to how the child reacts to his or her attachment figure and an unfamiliar adult in a
series of separations and reunions, the child may be classified as exhibiting one of four
patterns of attachment behavior: secure, avoidant, resistant, or disorganized. Individual
differences emerge in the Strange Situation Procedure as a result of the history of
interchanges between the child and caregiver. This classification is neither a diagnosis nor a
symptom of psychopathology; rather, insecure attachment is a putative risk factor for future
mal-adaptation and behavioral problems.67

Attachment theory suggests that the relationship between child and caregiver is a
bidirectional exchange: the child produces signals to capture the caregiver’s attention, and
the caregiver responds to the signals. Although some attachment theorists posit that
temperament may affect the way in which the infant indicates distress, the care-giver’s
response has traditionally thought to be the driving force behind the quality of the
attachment.68 Belsky and Rovine,69 for example, have suggested that infant temperament
may influence the amount and type of distress exhibited at separation but that caregiver
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responsiveness determines security or insecurity. Other theorists believe, instead, that infant
temperament, either directly or indirectly, plays a larger role in determining attachment
style.63,65 In a study demonstrating this close association between the two constructs, van
den Bloom70 showed an ability to enhance secure attachment with an intervention that
taught sensitivity skills to mothers of temperamentally irritable infants.

TEMPERAMENT AND PSYCHOPATHOLOGY
As mentioned earlier, research in temperament and psychopathology existed mainly in
parallel for many years. More recent efforts have begun to focus on our understanding of the
complex association between the two constructs. The rest of this article will review the
current state of knowledge concerning the interface between temperament and
psychopathology. Like the boundaries between temperament and personality, disentangling
these constructs has proven to be a difficult task. For this review, we have chosen to discuss
child disorders for which there exist more data specifically focusing on the link between the
disorder and particular temperament dimensions.

Disruptive Behavior Disorders
With many researchers including dimensions such as activity level, attentional control, and
impulsivity as temperament dimensions, it should could come as little surprise that the
association between temperament and ADHD is strong enough to warrant speculation that
the disorder is perhaps better understood dimensionally.71 Given the level of heterogeneity
within the disruptive behavior disorders, however, one may also expect corresponding
variability in their temperamental correlates.

ADHD symptoms are themselves divided between inattentive and hyperactive-impulsive
subtypes and frequently co-occur with other externalizing problems.72 Since both types of
symptoms have been hypothesized to relate to a deficit in inhibitory control,73 low levels of
persistence, task orientation, or effortful control have emerged as significant temperamental
correlates of ADHD, as shown in Table 2.74–76 Sensation and novelty seeking, as well as
extraversion, have also been found to be associated with ADHD,77 although this association
may be more closely linked to other disruptive behavior disorders.76,78 As mentioned
earlier, molecular genetic work for both novelty seeking and ADHD has converged on
similar targets, although the data are inconsistent.53,79 Less clear is the association between
ADHD and negative affectivity or neuroticism—which has also been found but may actually
be more related to common ADHD comorbidities.44,80

While much of the earlier literature on the relation between temperament and conduct
problems focused on children with “difficult” temperaments,81 advances in our
understanding of different types of aggression (e.g., reactive versus proactive) have refined
the exploration for different temperamental profiles.82–85 Research suggests, for example,
that both very high and very low levels of emotional reactivity may be related to antisocial
behavior.86,87 High levels of novelty or sensation seeking78,88 may also be a risk factor for
later externalizing problems.89

Depressive and Anxiety Disorders
Childhood-onset depressive disorders may be conceptualized dimensionally. Children who
manifest more severe internalizing symptoms show qualitative rather than quantitative
differences when compared to children with more moderate or subthreshold symptoms.90,91

Given the similar dimensional structure of temperament dimensions, temperament may have
much to offer to our understanding of the development of depressive and anxiety disorders.
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Clark and Watson92 have proposed that both anxiety and depressive disorders share the
relation to high negative affectivity. Low positive affectivity or surgency, however, is
thought to be more specifically related to depressive disorders, whereas high physiological
arousal is associated more specifically with at least some childhood anxiety disorders.93

This high degree of temperamental overlap could account for the high degree of
“comorbidity” between anxiety and affective disorders, especially in children.94 These
associations have been confirmed to varying degrees in a number of studies.95,96 Lower
effortful control, conscientiousness, task orientation, and flexibility have been reported in
both cross-sectional97–99 and longitudinal studies,100 although not to the degree seen in
children with externalizing disorders. Behavioral inhibition, which contains elements of high
negative affectivity and low extraversion, has also demonstrated links with later depressive
and anxiety disorders.101,102

Most of the aforementioned studies have been done with unipolar depression. A recent study
of children with early onset bipolar disorder revealed a temperament profile similar to that
of children with ADHD (low persistence, low reward dependence, high novelty seeking).103

Other studies have been mixed in finding associations with both negative and positive
affectivity.104 Akiskal and colleagues105 have found that temperamental instability, as well
as higher neuroticism, is a significant predictor of depressed adults who later reveal a bipolar
course. This aspect of temperament—namely, that it may be more stable in some individuals
than others on a day-to-day basis—has been relatively understudied, in part perhaps because
temperament dimensions have been, by definition, assumed to be stable in at least the short
term. Indeed, most temperament questionnaires seek to reduce any variability in this regard
by directing raters to assess a child’s “usual” state.

Substance Abuse
While there is strong evidence for associations between temperament and substance use, this
area of research has suffered from the existence of multiple partially overlapping
dimensions, each with its own name and scope. The diverging physiological effects of
different substances, as well as their other attributes (for example, that some substances are
legal and others are not), may be associated with different temperamental profiles and could
account for the inconsistent results when studies are grouped together. For example, the
harm-avoidance dimension, which includes some elements of negative emotionality but also
a sensitivity to punishment, could be hypothesized to be positively related to legal, but not
illegal, substances. Temperament dimensions that have been shown to be positively related
to substance use and abuse include negative emotionality and activity level.106–109 High
attentional control and positive emotionality have been found to be negatively related to
substance use,110 although novelty or sensation seeking, when considered apart from
positive emotionality, has been found to be related to increased substance use.110–112 The
Dunedin Study found relations between observational measures of being either
“undercontrolled” or “inhibited” and alcohol abuse, especially in males.96

NONLINEAR RELATIONS BETWEEN TEMPERAMENT AND
PSYCHOPATHOLOGY

A criticism of much of the literature on temperament/psychopatholgy relations is the
preponderance of analyses testing a linear, one-to-one relation between a particular
temperament dimension and corresponding psychiatric disorder. To address this limitation,
some researchers have explored the association between temperament profiles and disorders,
where levels of several different dimensions are thought to more fully describe a disorder.
An example of this approach is Cloninger’s character cube, in which a specific psychiatric
disorder may be conceptualized as lying in a unique, three-dimensional space based on
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levels of multiple dimensions.113 A second methodological limitation has been the frequent
failure to account for patterns of psychiatric comorbidity either statistically or through
sampling techniques. Our own data have shown, for example, that the correlation between
levels of harm avoidance and externalizing behavior is reduced from being positive and
statistically significant to near zero after controlling for levels of comorbid internalizing
problems.

Another area of inquiry that needs to be addressed concerns the possibility that the effect of
a particular temperament dimension upon psychopathology is dependent on levels of another
temperament dimension, either within the same individual or across individuals.114 Data
from our own laboratory exploring the “fit” between child and parent temperamental traits
have shown, for example, that the combination of high child harm avoidance and high
paternal harm avoidance predicts higher levels of internalizing problems than would be
predicted from either dimension acting alone. A similar trend was also found between levels
of child and mother novelty seeking and attention problems.115

MECHANISMS OF ASSOCIATION
While there have been a number of potential mechanisms proposed for the association
between temperament and psychopathology,62 perhaps the three most cited could be called
the risk model, spectrum model, and scar effect. The risk mechanism supposes that
temperament and psychopathology are qualitatively distinct entities and that certain
temperament dimensions, alone or in combination, contribute to a higher likelihood of
developing a particular psychiatric disorder. The spectrum model, in contrast, hypothesizes
that much of the taxonomic distinction between temperamental traits and psychiatric
disorders is artificial and tautological, and that many disorders are better conceptualized as
extremes of temperament.116 Finally, the scar effect, a term developed from research on
depression and cognitive style,117 supposes that much of the observed association between
temperament and psychopathology is the effect of disease upon personality, more than the
reverse. An illustration of the scar effect might be seen in Alzheimer’s disease. While
personality changes are often documented that precede the full-fledged onset of the core
disease symptoms,118 these personality traits are generally not considered to play an
etiological role in the disorder.

Converging lines of evidence are beginning to suggest that qualitative differences do exist
between temperament (even in more extreme forms) and at least most psychiatric disorders.
The evidence supporting these hypotheses comes from a variety of sources. Temperament
dimensions typically explain a substantial portion, but not nearly all, of the variance within
diagnoses,75 although it is possible that these differences could also reflect measurement
error. Furthermore, behavioral genetic studies have examined the magnitude of genetic and
environmental effects between individuals at extreme levels of a particular scale compared
to those with low or more intermediate levels. These studies have revealed mixed results,49

with increased heritability found with higher levels of internalizing behavior.119,120 Gjone
and colleagues44 found few common genetic links between temperament and anxiety,
depression, or delinquency. Data from the MacArthur Longitudinal Twin Study also showed
both shared and nonshared environmental influences for 14-month-old twins with low
behavioral inhibition, whereas higher behavioral inhibition scores were influenced more by
nonshared and genetic factors.47 Similar influences were found, however, across various
levels of shyness.

Thus, the vulnerability or risk model may be the most plausible mechanism for many
conditions, including affective, anxiety, and substance use disorders. Advancing this
hypothesis further have been the findings of important mediating and moderating variables
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between a temperament dimension and corresponding psychiatric disorder. For example,
levels of positive or negative emotionality in children may potentiate the effect of negative
parenting or inter-parental discord upon child adjustment.97,121,122 Cognitive factors such as
the development of negative attributions and expectations may also play a role in the
pathway between temperament and psychopathology.123,124 In anxiety disorders, a bias
toward increased attention to potential threat cues has been proposed as a mechanism that
may mediate the relation between anxiety symptoms and temperament dimensions of
negative affectivity and effortful control (see the 2004 review by Lonigan et al.).125 These
mediating and moderating processes may, in turn, contribute to an individual’s inability to
regulate emotions—a key feature that is likely involved in the link between temperamental
predispositions and various forms of psychopathology.126,127

The pathway from temperamental predisposition through key emotion-regulation
capabilities to psychiatric symptoms also depends, of course, on key external influences,
most notably parents, who can model, coach, and nurture this developing ability.128 Through
gene-environment interactions and correlations,129 cycles can develop in which more
complex causes of psychopathology develop from multiple influences. For example, in
children with high negative emotionality and novelty seeking coupled with low effortful
control, it is possible for substance abuse and externalizing behavior to develop via
decreased competence, increased affiliation with similar peers, and higher levels of parent-
child conflict.15,130,131

Perhaps the most cogent case for a spectrum conceptualization may come from the
connection between ADHD and the temperament dimensions of effortful control, activity
level, and negative affectivity. ADHD symptoms themselves appear to be better represented
as the end of a continuum rather than as a discrete entity.71 Gjone and colleagues44 found
shared genetic influences between emotionality and attention problems in the same study
that found more discontinuities with other disorders. Similarly, the MacArthur Longitudinal
Twin Study failed to find significant differences in the relative influence of genetic and
environmental factors in infants with high versus low levels of activity or task orientation,
although ADHD symptoms were not measured per se and the study was not powered to
detect small differences.47

To our knowledge, there are no data testing the effect of psychopathology upon
temperamental traits, and very little data testing the scar effect in adults and personality
measures.132 Shea and coworkers133 did examine personality before and after a depressive
episode in a group of adults with no psychiatric disorders at baseline and found little
evidence for a scar effect. One intriguing hypothesis, however—yet to be tested—is that
such an effect may be present in psychotic disorders. While little has been studied with
regard to temperament and psychosis directly, it is known that there are increased levels of
attention, thought, and social problems in children who later are diagnosed with
schizophrenia.134 Since it is likely that these behavioral problems have temperamental
correlates, it is possible that the unique neuropathophysiology of the disease was responsible
for some of these temperamental changes. A similar hypothesis could also be put forth with
regard to autism.

In summary, a variety of mechanisms has been proposed that could potentially mediate
temperamental influences. The conclusions vary, depending on which trait-disorder
combination is studied, but do seem to indicate that the spectrum and scar hypotheses, in
particular, are unlikely to explain away the associations between temperament and
psychopathology for most DSM diagnoses. Since psychiatric disorders require the presence
of functional impairment before a diagnosis can be made, it is likely that many qualities
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other than absolute levels of psychopathologic load contribute to meeting this threshold,
especially with regard to childhood disorders.

CLINICAL IMPLICATIONS
While the impact of temperament research upon our understanding of the taxonomy and
development of psychiatric disorders is apparent, there is also a variety of emerging clinical
implications, some of which have recently been tested. Early identification of temperamental
risk factors could allow for the possibility of early interventions that could potentially shift
children away from more pathological trajectories.135 There is already evidence that early
intervention may prevent the emergence of some behavioral problems,136 and a
temperament-based selection may help define those at higher risk. Using a cognitive-
behavioral approach with a family component, the Queensland Early Intervention and
Prevention of Anxiety Project found reduced rates of anxiety disorders at 6- and 24-month
follow-up in the treatment group, compared to a monitoring group, of at-risk children.137 Of
note, however, temperament per se was not used to define the at-risk group, and greater
gains of treatment were found in those children whom at baseline already qualified for an
anxiety diagnosis.

Efforts could also be made to match a particular treatment modality to a child’s
temperamental strength. For example, one could attempt to enhance the trait of effortful
control due to its potentially strong moderating effect upon other temperament dimensions
such as negative affectivity.138 A child with high negative emotionality but good effortful
control may be better suited to take advantage of coping strategies, such as distraction or
cognitive restructuring, than a child with lower levels of this trait.139 Conversely, children
with poor effortful control may need proportionately more effort, at least initially, devoted to
reduce directly the amount of environmental stressors or their physiological manifestations.

FUTURE DIRECTIONS
Dimensions of temperament are emerging as critical factors in developmental
psychopathology. Associations have been found across different categories of psychiatric
disorders, with the links between temperament and psychopathology often found to be quite
strong.

An increased tendency to experience negative emotions and a decreased ability to regulate
emotional responses appear common to many childhood psychiatric disorders—although,
not surprisingly, the links between other temperamental traits and psychopathology vary by
disorder. Indeed, even within disorders, it is exceedingly likely that individuals can arrive at
the same phenotype from multiple developmental pathways, some of which are more closely
intertwined than others with temperamental factors. In pediatric obsessive-compulsive
disorder, for example, some children may have strong temperamental origins consisting of
high negative affectivity and persistence, whereas others may become symptomatic from
autoimmune mechanisms,140 with any temperament associations being mainly from a scar
effect. The controversy surrounding pediatric bipolar disorder may also provide a stage for
the application of temperament research. The pediatric phenotype, in contrast to the
“classic” presentation more common in adults, may be more strongly associated with the
temperament combination of high negative affectivity, high surgency, and low effortful
control.

One general criticism of the literature has often related to content overlap; that is, the similar
language used to define both DSM symptoms and temperament dimensions. While this
remains both a methodological and theoretical problem, studies that have removed
overlapping content continue to show significant relations between the two areas.141,142
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Another recurrent issue has been the continued strong reliance on a single informant—often
a parent—for child temperament assessment. In order to address this limitation, many
researchers are incorporating multiple informants both into the design of temperament
instruments and into their statistical models.

Additional evidence about the organizational nature of temperament and its core dimensions
will need to be obtained in order both to increase consensus with regard to classification
schemes and to enhance the generalizability of findings between studies. Continued
developments in genetic and neuroimaging techniques will aid in anchoring proposed
temperament dimensions to specific neurobiological pathways. As for the problem of
deciding upon the language used to describe these dimensions, the field may need to
consider direct efforts at obtaining consensus.

In contrast to studies that search for “the cause” of a given disorder for an entire group,
future research will need to address directly the dynamic and transactional nature of multiple
factors within groups that is inherent in developmental psychopathology models.
Increasingly complex designs utilizing genetically informative samples and multivariate
statistics will be able to provide additional clues about these complex systems but will likely
not obviate the need for additional large longitudinal studies. As future research proceeds
along these directions, the previously parallel fields of temperament, personality, and
psychiatric research seem ready to change the fundamental understanding of each other.
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TABLE 1

Major Taxonomies of Temperament in Children and Adolescents

Scale Principal temperament dimensions Method of ascertainment Comments

Dimensions of Temperament
Survey25

Activity level—general
Activity level—sleep
Approach/withdrawal
Flexibility/rigidity
Mood quality
Rhythmicity—sleep
Rhythmicity—eating
Rhythmicity—daily habits
Talk orientation

Questionnaire—54 items, 4-point scale Closely derived from
original Thomas and
Chess dimensions

Junior Temperament and
Character Inventory9,26

Novelty seeking
Harm avoidance
Reward dependence
Persistence

Questionnaire—108 items, true/false Instrument also
contains several
character dimensions
New version under
development with 5-
point Likert scale

EAS Temperament Survey27 Emotionality
Activity level
Sociability
Shyness

Questionnaire—20 items, 5-point scale Modifications from
the Colorado
Childhood
Temperament
Inventory

Behavioral Inhibition3 Behavioral inhibition (yes/no) Laboratory observation Protocol varies by age

Child Behavior Questionnaire28 Negative affectivity
Extraversion/surgency
Effortful control

Questionnaire—195 items, 7-point scale Shorter versions exist,
as do scales for other
age groups
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TABLE 2

Summary of the Relations Between Temperament and Psychopathology

Negative affectivity Extraversion Effortful control Mechanism of association

ADHD High High Low Spectrum

Other disruptive behavior disorders High* or Low† High Low Risk

Major depression High Low Low Risk

Anxiety disorders High Low Low Risk/spectrum

Substance use High High‡ Low Risk

*
Bold print indicates stronger associations.

†
Low negative affectivity is seen in some conduct disorders characterized by more predatory aggression and premeditated rule-breaking.

‡
Especially related to novelty or sensation seeking.
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