Chapter 16

Empemment A New Pama’zgm

for Ykzzt Psyc/yology

ANCIENT HISTORY .

Temperament is an ancient concept. As early as
the fifth century B.CE., Greek physicians be-
lieved that health depended on a_harmonious
blend of the four “humors.” Extending this view,
Galen (second century CE) propesed that pre-
dominance of one of the humors resulted in. a
characteristic emotional style or temperament
that formed the core, respecnvely, of four basrc
persona.llty types (indeed, the word “ ‘tempera-
ment” derives from the Latin “to blend, so that
differences in the blend of humors were equated
with differences in temperament* Digman,
1994). The ° sangume or cheerful, active tem-
perament reflected an excess of blood; the “mel-
ancholic” or gloorny temperament reflected an
excess of black bile; “choleric” or angry, Vlolent
types had an excess of yellow bile; and an excess
of phlegm was associated with the “phlegmatic”
or calm, passive temperament

‘Two aspects of this ancient formulatlon re-
main alive in current theories of temperament:
(1) biological factors underlie observable charac-
teristics and (2) emotions are core and defining
features of temperament As is so often the case

Lee Anna Clark and Davrd Watson
Umvemty of lowa

with personality-related constructs, Allport
(1937) provided a definition that captures the
essential features. :

~ Temperament refers to the characteristic phenom-
"ena of an individual’s emotional nature, including
_his suscepublhty to emotional stimulation, his cus-
. tomary strength and speed of 1 response, the quality
“of his prevarlmg mood, and all peculiarities of fluc-
tuation and intensity of mood; these phenomena
- bemg regarded as dependent on _ constitutional
- f_ipmakeup and therefore largely heteditary in origin.
(p.549

As we discuss later, researchers today investi-
gate serotonin deficits, the noradrenergic system,
or mesolimbic dopaminergic pathways rather
than imbalances among the humors, but the rec-
ognition that behavior is—in part—a function
of physical characteristics was a remarkable in-
sight. Moreover, while there is still debate on a
precise definition of temperament and its dis-
tinction from personality (which we will not re-
solve in this.chapter), following Allport; there is
now widespread agreement that emotional ¢ €xpe-
rience and ¢motional regulatlon are intrinsic to
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these concepts (see Digman, 1994, for a brief
history of the concept of temperament and fur-
ther discussion of definitions).

A third aspect of the Greek model is hum-
blmg to admit. The observation that there were
four main temperaments maps remarkably well
onto the four quadrants that emerge from cross-
ing the two primary personality dimensions,
Neuroticism (or Emotional Stability) and
Extraversion, of the modern theorist Hans
Eysenck. Thus, the stable extravert is sanguine,
the unstable extravert is choleric, the unstable
introvert is melancholic, and the stable introvert
is phlegmatic (Eysenck & Eysenck, 1975). Al-
though there . remains controversy = regarding
“What lies beyond E and N?” (Zuckerman,
Kuhlman, & Camac, 1988), these two dimen-
sions are found in all major models of tempera-
ment and personality. =~

A BRIEF MODERN HISTORY OF
TEMPERAMENT RESEARCH

In addition to the notion that temperament re-
flects biologically based individual differences in
emotional responding, modern temperament
theories also incorporate Allport’s idea that these
biological differences are innate and form the
foundation upon which mature’ personality de-
velops. Space limitations prohibit comprehen-
sive consideration of the variety ‘of temperament
models and measures that have been proposed,
but a brief review is instructive. Since the late
1960 or so, reseatch inchildhood tempetament
has been dominated by the nine-dimensional
structure proposed by Thomas, Chess, and Bitch
(1968; Thomas ‘& Chess, 1977). Numerous
spln—off measures have been developed, span-
ning the developmental . range. from birth
(Medoff-Cooper, Carey, & McDevitt, '1993)
through adolescence (Windle & Lerner, 1986).
Gradually accumulating research has indi-
cated significant limitations of the model, such
as the unreliability of some dimensions and; cor-
respondingly, the replication of a smaller num-
ber of dimensions (five or perhaps seven) using
factor analysis' (Martin, Wisenbaker, & Hut-
tunen, 1994). As a result, the model appears to
be giving ‘way to newer structures (e.g., Roth-
bart, Ahadi, & Hershey, 1994; Rothbart, Derry—
berry, & Posner, 1994); nevertheless, it suc-
ceeded in promoting the important view that
childhood behavior was structured, measurable,
and systemiatically related to later personality de-

velopment. In addition to advances in measure-
ment, a strength of current work in this area is
the attempt to understand the phenotypic di-
mensions of infant and childhood temperament
in terms of their underlying biological bases and
also to consider their continuity and develop-
ment from infancy to adult personality. In par-
ticular, considerations of infant and child data in
light of Gray’s (1982, 1987) and Eysenck’s
(1967, 1997) work has illuminated both of these
efforts (e.g., Rothbart, Derryberry, & Posner,
1994). ‘

Several researchers of adult temperament,
most notably Eysenck and Strelau, derived their

,;wmodels from Pavlov’s theory: of central nervous
system (CNS) properties. Not widely known in

the United States, Strelau’s model (1983; Strelan,
Angleitner, & Ruch, 1990; Ruch, Angleltner,
Strelau, 1991; Strelau & Zawadzki, 1995) has
been quite influential among European tempera-
ment researchers, and both models have
spawned numerous learning-based experimental
studies. The general notion of both theories is
that individual differences in CNS properties
(e.g., strength of excitation, arousability) influ-
ence personality, and that this linkage can be
tested by observing how various conditioning
parameters differ as a function of personality. Al-
though these theories were instrumental in help-
ing to link biological variables with dimensions
of temperament, it now seems likely that they
will be superseded by more sophisticated 'and
complex models emerging in the newly develop—
ing fields of cognitive and affective neuroscience.
Gray (1982, 1987) also has offered a biologi-
cal model of ‘temperament’ that has notable
points of overlap with Eysencl’s work. Based to a
large “extent on pharmacological studies with
animals; Gray’s work has strongly influenced
theorizing about dimensions of adult personality
or temperament. It is noteworthy, however, that
with the ‘exception of studies of psychopathy,
relatively little direct testing of his model has

‘been carried out in people, perhaps due to diffi-

culties in assessing the hypothesized neuropsy-
chological “systems. -By contrast, Buss and
Plomm (1975) articulated a temperament model
that" has had relatively little theoretical impact
but that has been widely used in research, owing
to the EASI Temperament Survey, which they
dcveloped to “measure their’ four proposed di-
merisions of Emotionality, Activity, Sociability,
and Impulsivity. As with other seminal work in
these ﬁelds both of these models are gradually

being superseded by more recent irivestigations.
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THE STRUCTURAL - .
“TRAIT” APPROACH -

In contrast to developmentalists and European
temperament researchers, American personolo-
gists showed relatively litde interest in the study
of temperament as a bielogically based concept
through much of the 20th century: Rather, trait
psychelogists focused. their  attention on. struc-
tural analyses, with the goal of creating compre-
hensive descriptive. taxonomies' of personality
traits, and-tended to ignare the: etiology of the
dimensions that they identified. This emphasis
on structure led to a widespread criticism that
trait psychology offered-only a sterile; static de-
scription of behavior, not'a true’explanation: for
it (see Liebert & Spiegler; 1982; Mischel, 1968,
1990; Pervin,: 1994). -This criticisin- escalated
with the ascendance of behaviorism during the
middle part of the 20th century. Led by B. E
Skinner, behavioral theorists argued thar inferred
mental constructs-(such as traits, habits, and in-
stincts) ‘were  uninteresting pseudoexplanations
that actually represented redundant;descriptions
of behavior. Skinner.(1953), for instance, argued
that-“When we say that a man-eats because he is
hungry, smokes a great deal because: he has the
tobacco habit; fights because-he has the instinct
of -pugnacity, behaves brilliantly because of his
intelligence;: or plays the piano well because of
his musical ability; -we seem to be referring to
causes. But on andlysis; these phrases prove to be
merely redundant descriptions” (p. 31). = -
‘Mischel (1968) fanned the fires further when
he presented evidence suggesting that trait ‘con-
cepts accounted-for relatively little variatice in—
and failed to provide even a useful summary de-
scription of—behavior. Mischel's-attack ignited
the long-standing “person—situation.debate” that
continued - well into ‘the 1980s. (Epstein &
O’Brien, 1985; Kenrick 8 Funder; 1988: Mis-
chel & Peake, 1982). Although 2 diversity of is-
sues eventually was incorporatéd into-this:de-
bate; the core controversy revolved: around two
central: questions: First, are traits “real” in: some
basic psychological sense or, -alternatively;. do
they simply reflect cognitive constructions that
people impose on reality to satisfy their need for
predictability and control?.Second, are trait con-
cepts .useful predictors of important real-world
criteria? Although critics-of trait theory may re-
main - unconvinced - (e.g.,+ Pervin, 1994); -after
nearly 20 years of theoretical and empirical de-
bate, trait psychologists-eventually mustered suf-
ficient evidence. to establish that the answer to

both questions was “yes”: Traits represent real
entities that can be used to.make important real-
world predictions. sEA e

CONVERGENCE OF |
TEMPERAMENT AND = .
STRUCTURAL APPROACHES

A key element in the resolution of the debate
was the growing recognition that the major traits
of personality represent basic psychobiological di-
mensions of temperament (e.g., Eysenck, 1992,
1997; Tellegen, 1985; Watson & Clark, 1993).
The emergence of this recognition-undoubtedly
reflects several factors, three of which we high-
light here. First; an explosion of research demon-
strated: -that.-most. personality  traits . have a
substantial -genetic -component (e.g.; ‘Eysenck;
1990b; Loehlin, 1992; McCartney, Harris, &
Bernieri, 1990; - Plomin * &: Daniels, 1987;
Tellegen et al., :1988); we summarize this-evi-
dence in a: later section. These data indicated
that underlying phenotypic descriptions of traits
were.meore satisfying genotypic explanations. of
behavior. el
- Second, rapidly accumulating evidence in the
1980s and early 1990s established that major di-
fhensions -of personality—especially Neuroti-
cism and Extraversion—were strongly associated
with individual differences in affective: experi-
ence (e.g, Meyer & Shack, 1989; Tellegen,
1985; Watson & Clark, 1984,.1992b,:1997;
Watson, Wiese, Vaidya, & Tellegen, in press).
This evidence provided systematic links both to
the rich literature on the neurobiological basis of
mood and emotion and to- temperament re-
search, as temperament had long been consid-
ered to have-an emotional basis. This develop-
ment thus held out promise ‘for integrating
research in the three fields-of personality, mood
and emotion, and temperament. Thus, the ex-
tensive data regarding the genetic and biological
etiology of individual differences in each of these
domains: helped to establish that traits are real
and. represent true causes of:behavior, rather
than mere descriptive summaries. .
Third, after decades of seemingly indifferent
progtess, structural research finally began to bear
fruit, as researchers converged on:a consensual
phenotypic taxonomy ‘of personality  traits,
which we describe subsequently (see also Gold-
berg, 1993; Watson, Clark, & Harkness, 1994).
This development enabled researchers to focus
more intensively on a relatively: small number of
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consensually recognized traits, incorporating
them into more complex and sophisticated con-
ceptual schemes and generating more detailed,
systematic hypotheses, which helped to clar-
ify the real-world correlates of "these traits
(e.g., Watson & Clark, 1984, 1993, 1997).
Thus, the emergence of a temperament-based
paradigm elevated trait psychology to  the sta-
tus of a more mature science, which—for the
first time—shows the - promise of ‘offering a
comprehensive explanatlon of human mdmdual
differences. -

Having:said this, it is noteworthy that many
writers continue to offer the criticism that traits
represent atheoretical descriptions of behavior
(see Liebert & Spiegler, 1982; Liebert & Liebert,
1998) For instance, Westen (1996) argues that

“traits-are simply descriptive and provide little
insight into the how and why of personality. . .
They ‘may describe and. even predict behavmr,
but they canniot explain it” (p. 478). Similarly,
Baron (1998) argues that “the trait approach . .
seeks to describe the key dimensions of pcrsonal—
ity but does not attempt to determine /ow vari-
ous traits develop or how they influence behav-
ior” (p. 488; emphasis in original). Although
these - may be accurate characterizations of the
older ‘trait literature, they fail to recognize ‘the
extraordinary developments of the past-decade.
With the emergence of a temperament-based
paradigm; - traits -now can ' provide'legitimate
causal -explanations for behavior, rather than
mere descnpuons of it. :

A STRUCTURAL vMODEL FOR
STUDYING TEMPERAMENT

The “Big. Three asa
tructural Framework

We have noted that personologxsts recently. con-
‘verged on a consensual, phenotypic taxonomy of
personality traits:One factor tha facilitated this
consensus ‘was the recognition that personahty
traits- are ordered hierarchically, so that there is
no fundamental 1ncompat1b1hty between models
emphasizing a few . general “superfactors” and
those that include a much larger number of nar-
rower traits (see Digman, 1997; Jang, McCrae,
Angleitner, Riemann, & Livesley; 1998; John,
1990; Watson et al., 1994). At the apex of this
hierarchy are the ‘blg traits—such-as Neuroti-
cism" and ‘Extraversion—that comprise the su-
perfactor models: At the next lower level of the
hierarchy; these very broad dispositions can be

decomposed into several ‘distinct yet empirically
cotrelated traits. For instance, the general trait of
Extraversion can be subdivided into the more
specific facets of assertiveness, gregariousness,
cheerfulness, and-energy (Depue & Collins; in
press; Watson &*,?Clark 1997) ‘These facets, in
turn,.can be further decomposed into even more
specific constructs, including: very narrow traits
(e.g., talkativeness) and behavxoral hablts (ng—
man; 1997).: :

‘Of course, all these 1e'vels need to be consxd—
ered in a comprehensive assessment of personal-
ity: We focus primarily on the broad higher-
order superfactors, ‘because the available data are
most extensive ‘at this level of the hierarchy. For
instance, there’is much more evidence regarding
the genetic basis. of ‘Extraversion 4nd Neuroti-
cism than for any other traits (Loehlin, 1992;
Viken, Rose, Kaprio, & Koskenvuo, .1994).
Slmllarly, the biological:substrates of these gen-
eral traits have been’ studied ‘more intensively
than those of the lower-order facets (e.g.,; Depue,
1996; Depue:-8 Collins; in press; Eysenck,
1997; - Tellegen, 1985). Consequently;, we will
use these ‘superfactors as our basic organizing
framework; but will consider data related to the

lower-order facets when relevant. -

‘What are the basic superfactors that comprlse
the apex ‘of this-hierarchy?On this point- the
consensus is less than complete; because the field
is divided between proponents of two distinct—
but closely related-—models: the Big Thiee (e.g.;

Eysenck & Eysenck, :1975; Gough, 1987; °

Tellegen, 1985; Watson & Clark, 1993) and the
Big Five (eig.; Digman, 1990, 1997; Goldberg,
19935 lj ohn, 1990; MeCrae & Costa, 1987,

1997): We will ceniter our discussion ‘around the
Big Three model for two related reasons. First,
this model has long guided our thinking in this
area and eventually led-us to develop our own
Big ‘Thiree instrument, ‘the  General Tempera-
ment Survey. (GTS; Clark & Watson, 1990).

Second; researchers within this tradition have
placed . a” much “greater value on explicating
the undetlying - neurobiological substrates of
these: superfactors “(e.g:, Eysenck, 1992, 1997;
Tellegen, 1985); in contrast, proponents of the
Big: Five have focused more on the phenotypic
description of personality. It must be acknow-
ledged ‘however; that this gap is rapidly narrow-
ing, 4s Big Five researchers recently have demon-
strated great interest-in the biological etiology of
these dimensions (e.g., Jang; Livesley, 8 Vernon,
1996; Jang et al.; 1998; McCrae & Costa; 1996;

Riemann; Anglelmer, & Strelau, 1997):
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As its name suggests, the Big Three model is
based on' the argument that three broad super-
factors—which we will call Neuroticism/Nega-
tive Emotionality (N/NE), Extraversion/Positive
Emotionality (E/PE), and Disinhibition: versus
Constraint (DvC)—are necessary to describe the
highest level of the personality hierarchy. Briefly,
N/NE reflects individual differences. in' the ex-
tent to which a person perceives the world as
threatening, problematic, and distressing.' High
scorers - experience elevated levels: of negative
emotions and report a broad array of problems;
whereas those low on the trait are calm, emo-
tionally stable, and self-satisfied. E/PE involves
an individual’s willingness to engage:the envi-
ronment. High scorers (i.e., extraverts) approach
life ‘actively, with energy, em:husxasm, cheerful-
ness, and confidence; as part of this general ap-
proach tendency, they seek out and enjoy the
company of others and are facile and-persuasive
in ‘interpersonal settings. In contrast, those low
on the:dimension (i.e., introverts) tend to be re-

served and socially aloof and they report lower -

levels of energy and confidence. Finally, DvC re-
flects individual differences in the tendency to
behave - in an: undercontrolled versus ‘overcon-
trolled manner. Disinhibited individuals are im-
pulsive and somewhat reckless and are oriented
primarily toward the feelings and sensations of
the immediate moment; conversely, constrained
individuals plan carefully, avoid risk or danger,
and are controlled more strongly by the longer-
term implications of their behavior (see Watson
& Clark, 1993; Watsoriet al., 1994)

This model arose from the pioneering work of
Eysenck and- colleagues. (e.g., Eysenck, 1967,
1992, 1997; Eysenck & Eysenck, 1975). As
noted eatlier, Eysenck originally created a widely
influential ‘two-factor model consisting of the
broad traits of Neuroticism (versus emotional sta-
bility) and  Extraversion.: - (versus introversion)
which, when crossed, yielded “the - four -Greek
temperaments.-Subsequent analyses of expanded
pools of questionnaire items later led to the iden-
tification of a third-broad dimension, labeled Psy-
choticism +(which, despite “its name; is better
viewed as a measure of psychopathy or disinhibi-
tion; see Digman, 1990; Watson & Clark, 1993).
A scale assessing this third superfactor was in-
cluded in the Eysenck Personality Questionnaire
(EPQ; Eysenck & Eysenck, 1975). ;

Other theorists since have - postulated very
similar three-factor models. Tellegen (1985) pro-
posed a scheme:consisting of Negative Emotion-
ality (cf: Neuroticism), Positive Emotionality (cf.

Extravcrsmn) and - Constraint (which has 2
strong negative correlation with Psychoticism).
We (Watson & Clark, 1993) subsequently ‘ar-
ticulated a highly similar model, with factors
named Negitive Temperament, Positive Tem-
perament, and Disinhibition (versus: Con-
straint), respectively. Furthermore, in his refor-
mulation of the California Psychological
Inventory (CPI), Gough (1987) introduced
three higher-order “vectors” of Self-Realization,
Internality, and Norm-Favoring, which reflect
the low ends of Neuroticism, Extraversion, and
Psychoticism, respectively.

Finally,” Cloninger (1987) also formulated a
three-dimensional model—consisting of Harm
Avoidance, Reward Dependence.and Novelty
Seeking—that resembled these other schemes in
important respects. However, the scales compris-
ing  Cloninger’s Tridimensional Personality
Questlonnau'e (TPQ, Cloninger, 1987) do not
show an impressive level of convergence with the
dimensions articulated by the other theorists
(e.g., Heath, Cloninger, & Martin, 1994; Wal-
ler, Lilienfeld, Tellegen, & Lykken, 1991). More-
over, analyses revealed that Reward Dependence
actually subsumed two unrelated factors. Asa re-
sult, Cloninger (Cloninger, Svrakic, & Przybeck,
1993) revised his* ifistrument to- include four
temperament factors but has not yet clearly ar-
ticulated a revised theory to account for it.

With the exception of Cloninger’s scheme,
therefore, all of these models appear-to definea
single common structure. For example; Tellegen
(1985) demonstrated a high degree of conver-
gence between his factors and those of both
Eysenck and Gough. Similarly, we have obtained
strong correlations between our factors and those
of Eysenck and Tellegen (Watson & Clark, 1993,
1997). Finally; Gough {1987) reported substan-
tial correlations between his higher-order vectors
and EysencK’sscales. To document this important
point further, we administered three purported
Big Three instruments—the EPQ, the CPI, and
our own GTS=~to a'sample of 250 University of
Iowa undergraduates. We then subjected the nine
higher-order  scales from these - instruments—
three for each superfactor—to a principal factor
analysis - (squared ‘multiple’ correlations 'in the
diagonal). As expected, " three - factors' clearly
emerged and were rotated using varimax.

“The resulting factor loadings (shown in Table
16 1) cleatly establish that these instrumenits de-
fine a common three-dimensional structure. The
three factors—each of ‘which is strongly defined
by a scale from all three instruments—are easily
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TABLE 16.1....-Varimax-Rotated Factor Loadings
of the Higher-Order Scales from the EPQ, CPI,
wdGTS

Scale’ " Factor1 Factor2 Factor 3
EPQExtraversion .84 =09 . —06 .
GTS Positive 710 213 -25
i»Tempetament ‘ v o
CPIIntérmality © =73 .06 —13
GTS Negative - -09 84 09
“Temperaméne ., R R
EPQ Neuroticismi - —.16 = .81 "+ 07
CPI Self- W02 L6616
‘GTS Disinhibition * .19~ 207 .73
'EPQ Psychoticism' =05 09" .64
CPINomm-"""* =" '29" 205  —61"
~"Bavoring' ¢ ‘ Rl i

; Note N.= 250. :Ioeidings of |40| .or \gt,eat;cvr‘ are. shown i
in boldface. EPQ, Eysenck Personality Questionnaire;
CPI, California- Psychological Tnvenitory; “GTS, ‘Genetal

"Temperament Survey.

identifiable ‘as E/PE, N/NE; and DvC, respec-
tively. It should be noted; however, that consis-
tent with.carlier studies in this ared.(e.g:; Watson
& Clark;:1993), the markers-of the DvC dimen-
sion generally showed the weakest level of con-
vergence. In addition, the GTS and- EPQ scales
showed the:strongest convergence and: consis-
tently emetged as the best markers of the under-

lying dimensions.» o

Relating e Big Three to the Big Five
As noted carlier, the'Big Three and Big Five
models ‘actually defirie similar ‘trait: structures.
Although we are using the Big Three as our pri-
mary:structural-framewprk; we also can take ‘ad-
vantage of the enormous amounts-of data-that
have been collected using various Big Five meas-
ures.. Tp integrate these findings into our frame-
work, however, we need to consider the relation
between these two taxonomies. . i

. The Big Five model originally developed out
of a series of attempts to:understand the natural
language of : trait descriptors  (see .Block; 1995; -
- Digman, 1990; Goldberg, :1993; John;: 1990).
Extensive structural analyses of these.descriptors
consistently revealed five broad factots: Neuroti-
cism (versus Emotional Stability); Extraversion
(or Surgency), Conscientiousness {or:-Depend-
ability); Agreeableness (versus Antagonism), and
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Openness to Experience (or Imagination, Intel-
lect, or Culture). This structure has proven to be
remarkably robust, with. the same five factors
emerging in: both self- and peer ratings (e.g.,
McCrae & Costa, 1987),: in'analyses of both
children and adults (Digman, 1990, 1994), and
across a wide variety of languages and cultures
(e.g., Ahadi, Rothbert, & Ye, 1993; Jang et al;,
1998; McCrae & Costa, 1997). = .«
. In brief, the available data indicate that:these
five factors represent an expanded and more dif-
ferentiated version of the Big Three: Most nota-
bly, it now is:clear that the Neuroticism and Ex-
traversion factors of the Big Five essentially are
equivalent-to-the N/NE and E/PE dimensions,
respectively, of the Big Three (e.g., McCrae &
Costa, 1985; Watson & Clark, 1992b, 1993;
Watson, Clark, & Hatkness, 1994). Thus, these
taxonomic schemes share a.common “Big Two?
of N/NEand E/PE. ~ SR
~+Furthermore, the DvC dimension of the Big
Three has been:shown to be a complex combina-
tion of (low) Conscientiousness and Agreeable-
ness; that is, disinhibited individuals tend to be
impulsive, carefree, reckless (low Conscientious-
ness), uncoaperative, deceitful, and manipulat-
ive (low Agreeableness) (e.g., Digman, 1997;
Eysenck, 1997; John, 1990; Watson et al.,
1994). Finally, Openness appears to be: largely
unrelated to-all ‘of the Big Three dimensions
(McCrae & Costa, 1985; Watson et al., 1994).
Taken together, these data suggest that one can
transform the Big Three ‘into the Big Five by
(1) decomposing the DvC dimension into coms=
ponent traits of Conscientiousness and ‘Agree-
ableness and (2) including the additional dimen-
sion of Openness. - , . Ear
To- clarify. these relations further; we assessed
327 undergraduates (185 from Southern Meth-
odist University {SMU], 142 from the Univers
sity of Jowa; note-that preliminary analyses of
the SMU. data-were reported by Watson et al;;
1994) on the GTS, the EPQ, and two Big Five
instruments: the Revised NEO: Personality In-
ventory (NEO-PI:R; Costa 8 McCrae; 19922)
and: the Big Five Inventory (BFL; John, Dona:
hue;: & Kentle, 1991).. We first subjected the
higher-order EPQ and GTS scales to a principal
factor analysis; three factors were clearly identifi-
able-and were rotated using varimax. We then i
computed regression-based scores to assess each
respondent’s standing on these three dimensions:
Next, we repeated this process using the BFl:and -
NEO-PI-R domain scales; in this:case, we calen-
lated factor scores representing each-of the Big
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TABLE 16.2. - Correlations between the Big Three .

and Big Five Factor Scores
Big Three score

Big Five score N/NE:-.. E/PE , DvC
Neuroticism .83 -14 -.08
Extraversion -.10 .78 09
Conscientiousness: - —.08. . .19 —.54

- Agreeableness =17 .09 =50
Openness - - @ .03 21 .04

Note: N = 327. Correlations of |.40| or greater are shown in

"boldface. Correlations of |.14] and greater are significant
“atp < .05, “two-tailed:* N/NE, Neuroticism/Negative
Emotionality; E/PE; - Extraversion/Positive Emotionality;.
-DvC, Disinhibition versus Constraint. e

Five traits. Finally, we computed correlations be-
tween these:Big Three and Big Five factor scores:
- The results are shown in Table 16.2. These
data again clearly.-demonstrate that the two
structural: schemes share a common “Big Two”
of N/NE and E/PE. In addition, the DvC di-
mension - combines : strong .elements of both
Conscientiousness and. Agreeableness; indeed,
taken together these Big Five traits account for
slightly more than half of the total variance in
the DvC factor score. Finally, Openness was
only weakly correlated (.21) with E/PE and was
completely- unrelated to the other: Big Three
superfactors. S S
These data regarding Conscientiousness,
Agreeableness, and DvC have provoked an on-
going controversy (e.g.; Digman, 1997; Eysenck,
1997; Goldberg, 1993). At‘one extreme, propo-
nents of the Big Five have argued that the DvC
dimension.is an artificial “shotgun marriage” of
two distinct and relatively independent traits. At
the other extreme, Eysenck (1997) has asserted
that Conscientiousness and Agreeableness repre-
sent lower-order components of the DvC super-
factor. Although a comprehensive discussion of
this issue is beyond the scope of our chapter, we
must emphasize: that ‘neither of these extreme
views offers a fully satisfactory account of the
data. : R
- The problem with Eysenck’s:argument is that
it is impossible to subsume all of the content re-
lated ‘to Conscientiousness and -Agreeableness
within a.single higher-order dimension. For in-
stance, we subjected the Agreeableness and Con-
scientiousness facets of the NEO-PI-R‘to a prin-
cipal factor analysis ahd found no evidence of a
single general factor; in fact, the Modesty and

‘Tender-Mindedness scales both had loadings be-
low .20 on the first unrotated factor. Further-
more, although: the DvC. factor score ‘showed
moderately strong negative associations with
most of the facets: of both Conscientiousness
(e.g.s 7= —.52. with Dutifulness, —.52 with De-
liberation, —45 with Self-Discipline, —.43 with
Achievement Striving) and Agreeableness (e.g;;.
r = —.53 with Straightforwardness, —.40 with Al-
truism, —.36 ‘with Compliance); it correlated
only —.15 with Tender-Mindedness. Thus; exist-
ing measures of Conscientiousness and Agree-
ableness (particularly: the latter) contain content
that cannot easily be subsumed within the DvC
dimension. : -

On' the other. hand, we have found no evi-
dence to suggest that the DvC dimension repre-
sents an’ artificial,- heterogeneous “shotgun
marriage” of distinct elements related to Agree-
ableness and Conscientiousness. To examine this
issue in greater detail, we:subjected the 35 GTS
Disinhibition items to a principal factor analysis
in a very large sample (V = 2,454) of SMU un-
dergraduates. This analysis confirmed that these
items define a general factor that accounted for
73% of the common variance. Nevertheless, we
also-found .evidence of two meaningful subfac-
tors: ‘The first appeared to be strongly related to
(low). Conscientiousness,* whereas the second
seemed more relevant to (low) Agreeableness.
We therefore created subscales consisting of
items that were significant markers of each sub-
factor: The Carefree Orientation scale consists of
seven positively keyed (e:g., “I don’t pay much
attention to where my money goes,” “When I
am having a good time, I-don’t worry abeut the
consequences”) and six negatively keyed (e.g:, “I
am a cautious person,” “Before making a deci-
sion, I carefully consider all sides of the issue”)
items; whereas Antisocial Behavior includes nine
positively keyed statements. (¢.g., “Lying comes
casily to me,” “I really enjoy beating the system,”
“The way I-behave gets me into trouble”).

On the basis of their content, one would ex-
pect:that the Carefree Orientation and Anti-
social Behavior subscales would be strongly cor-
related * with. . (low) Conscientiousness: -and
Agreeableness, respectively. We confirmed this
expectation in our combined- undergraduate
sample. Specifically, Carefree Orientation corre-
lated —.67 with the Conscientiousness factor
score and-only —.20. with the Agreeableness fac-
tor score; conversely, Antisocial Behavior corre-
lated —.50. with Agreeableness and only —.32

with Conscientiousness (the correlations within
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each pair differed significantly from one another
at p < .01, two-tailed). These results again dem-
onstrate that the DvC dimension subsumes con-
tent relevant to both of these Big Five traits.

- More importantly, our data also demonstrate
that this integration of the two domainsis sys-
tematic and meaningful, rather than artificial.
Specifically; the correlation between the Carefree
Orientation and Antisocial Behavior -subscales
was .47 in the original SMU derivation sample
and ;50 in the combined undergraduate sample.
Moreover, we found significant positive correla-
tions between many of the NEO-PI-R Agree-
ableness and Conscientiousness: facets in the
latter sample. Indeed, by creating reduced four-
facet domain scales for Agreeableness (Trust,
Straightforwardness, Altruism, Compliance) and
Conscientiousness - (Competence, - Dutifulness,
Self-Discipline,  Deliberation), we obtained a

moderate correlation of .32 between these traits.

Finally, it is noteworthy that Digman (1997)
found that Agreeableness and Conscientiousness
consistently combine to form a higher-order o<
metatrait (with N/NE.defining the other pole)
in:analyses of Big Five scales (Extraversion and
Openness formed a second metatrait). These
data indicate that Eysenck’s (1997) argument is
not without merit, and that some (though not
all) .content relevant to: both Conscientiousness
and-Agrecableness can bessubsumed within an
even broader superfactor

gEYOND STRUCTURAL VALIDITY |

Development of a clear structutal model is an
important first step: in the articulation of scien-
tific concepts, -but we' argued earlier that trait
models had begun to transcend structuralism to
provide authentic explanations for human be-
havior. In the following sections, we present.a
portion of these data as illustrative offerings. The
first section draws largely from our own research
and presents—in: overview——a Systematic-array
of correlates: for each of the Big Three. We begin
by documenting the relation between mood and
temperament; -thereafter, we deliberately avoid
data on-variables whose: correlations with :tem-
perament may be explained—directly or in large
part—by ‘a shared “mood component: (e.g.,
the voluminous literature on: life and job satis-
faction). Subsequent sections summarize (1) ac-
cumulated - genetic evidence that supports. the
éxistence of these traits, {2) recent structurak-

functional biological models, (3) factors that af-
fect trait stability and change, - and 4)y relatloﬁs
with psychopathology S

Correlates of the Big Three Traits ~ *

Mood

As mentioned earlier, a great deal of data link
N/NE and E/PE with individual differences in
affective experience, to the point that affectivity
may be viewed as a core—if not #he: core—of
these two dimensions. More spec1ﬁcally, mood
also_has been shown to have two major dimen-
sions, commonly labeled negative and: positive
affect, respectively (see’ Watson - & Tellegen,
1985). Negative Affect (NA) is a general dimen-
sion of subjective distress, encompassing 2 num-
ber of specific negative emotional states, includ+
ing. fear, sadness, ‘anger, guilt, contempt; and
disgust. Positive Affect (PA); by contrast; reflects
the:co-occurrence among a wide variety of posi
tive mood states, including joy, interest, attens -
tiveness, excitement, enthusiasm, and pride; s
Despite the conceptual distinctiveness of these
various specific negative *(or " positive):- mood
states, it is quite well established that they sub-
stantially co-occur both within and across indi:
viduals to form general (i.e., higher-order) negis
tive . (or positive) affect. dlmensmns (Diener;
Smith, & Fujita, 1995; Watson & Clark,:1992a; -
1992b). These two highly robust mood: dimenn
sions have been recovered from mood ratings of
widely ranging terms, formats, and time: framgs
(e.g., from momentary moeod to average mood
over the past year) (Watson, 1988), as well as'ia
diverse cultares and.languages (e.g., Balatsky:&
Diener, 1993; Watson, - Clark, 8. Telleger
1984). It is important to stress that, despiteghejr
opposite-sounding labels, these dimensions.ate -
largely orthogonal; that is, they represent.indes -
pendent biopsychosocial dimensions thatareuis
der thesinfluence of different external varia
(Clark & Watson, 1988, 1991) and distinct:
ternal - biological systems - (Clark, Watson; 8
Leeka, 1989; Depue, 1996; Depue &: Collms,*ciu ‘
press) ’
~Individuals hlgh in N/NE report higher levels ;
of NA in virtually any situation, from baseling:
conditions to “highly stressful - citcumstances
(e.g., Watson & Clark, 1984). Conversely; high
E/PE individuals are more likely toreport higher -
levels of PA across a wide variety of situations
(Watson & Clark, :1992b, 1997).. Indeed;:as
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stated earlier, the propensity. to experience NA
(or PA) more frequently and intensely can be
considered a core feature of the N/NE (or E/PE)
dimension. (Tellegen, 1985; Watson 8 Clark,
1984, 1992b; Watson et al., in press). Although
these relations have been-well established in vari-
ous ways by the studies‘cited (and many others
~ as well), we cannot resist. the temptation to pre-
sent additional data to document the point using
yet another method. -

_ The data in Table 16.3 ate from four longitu-
dinal studies of college students who completed
mood and activity forms repeatedly over varying
lengths of time. Mood ratings were obtained us-
ing the 20-item Positive and Negative Affect
Schedule (PANAS; Watson, Clark, & Tellegen,
1988).  Respondents rated- the extent to which
they had experienced each mood term (10 each
for NA: and PA) on a five-point scale (very
slightly or not at all to very much). The mood rat-
ings in Table 16.3 represent respondents’ mood
“oday” (Samples 1 and 2), “over the past few
days” (Sample 3), or “over the past week” (Sam-
ple 4). In each sample, the data for each partici-
pant were averaged across the entire rating pe-
riod to yield overall mean NA and PA scores.
The Big Three scores are from the-GTS (Studies
1 and 3) or represent factor scores calculated
from the GTS and EPQ combined (Sample 2)
or from ‘the GTS, EPQ, and CPI (Sample 4).
The data in Table 16.3:demonstrate that; regard-
less of the time frame over which it is measured
or the manner in which the Big Thtee scores are
derived, NA is strongly and consistently related
to N/NE, largely unrelated to-E/PE, and slightly
related to DvC. Conversely; PA is strongly and
consistently related to E/PE and largely: unre-
lated to either N/NE or DvC. Clearly and sim-
ply, N/NE and E/PE define the prototype for
dimensions of temperament as individual differ-
ences in affectivity. ' e

Social Behavior | N N

Social engagement is 2 primar); deﬁhiﬁg charac-
tetistic of the E/PE dimension. Indeed, it seems

tautological to. present data demonstrating that _

extraverts. have a higher level of social involve-
ment than introverts. Rather, it‘is.important to
establish that social activity isassociated with the
Positive: Emotionality componént: of E/PE- as
well-as- the Extraversion: component. e have
veritten - extensively *this - topic- elsewhere (e.g.,
Watson & Clark, 1997) and so only summarize
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Temperament

TABLE 16.3. Correlations between the Big Three
and Aggregated Mood Ratings in Four Studies

Sample  N/NE EPE  DwC
Negative Affect ’

1 41 02 .19

2 41 .05 23

3 .60 L =26 .18

4 .54 -.10 .29
Positive Affect

1 ~14 35 . . —03

2 12 . A4 -.09

3. 224 49 -.06

4 -~ 01 44 12

Note. Correlations of |.30] or greater are shown in boldface.
N/NE,” “Neuroticism/Negative Emotionality;  E/PE,
‘Bxtraversion/Positive Enmotiopality; DvC, Disinhibition
versus Conistraint. Sample 1, N'= 379; mood measured daily
for an average of 44 days (range =30 to 55); Sample 2, N =
136; mood measured daily for an average of 48 days (range =
21 to 54). Sample 3, N = 61; mood measured over a
minimum of 42 two-day periods (range =39 to45). Sample
4, N = 115; mood measured-over an average'of 13 weekly
periods (range = 7 to 14). Temperamment was measured using
the GTS (Studies 1 and 3) or factor scores computed from
_the GTS, EPQ, and CPI (Studies 2 and 4). )

these data here. In a series of studies, indices of
social behavior were first shown to be correlated
with measures of state positive affect (e.g., Clark
& Watson, 1988). Second, social behavior was
shown to be as highly correlated with measures
of trait positive affect (e.g., the PANAS PA scale)
as with more “pure” measures :of Extraversion
(e.g.» EPQ-E). For example, number of hours
spent with friends (measured daily for approxi-
mately 6 weeks) was equally correlated (approxi-
mately .30) with measures of positive tempera-
ment and social dominance.:Similarly; a 15-item
scale of social activity completed weekly for 13
weeks ‘correlated equally (again, approximately
.30).with the PANAS PA scale and with EPQ-E.
In both cases, social activity was unrelated to
either N/NE or D¥C. More specific measures of
social behavior, such -as number of leadership
roles, number of close friends or dating partners,
and frequency of partying versus percent. of
weekend nights spend alone, showed similar pat-
terns (see Watson & Clark, 1997). Although
these. nonaggregated indices of. social - behavior
showed somewhat lower correlations with both
types of E/PE- measures (approximately .20),
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they again were virtually uncorrelated with the
other two Big Three dimensions. These types of
data demonstrate that positive emotionality and
social engagement are specific to, and integral
parts of, the E/PE dimension.

Lifestyle: Daily Rhythms and Sleep

Biologically based diurnal and seasonal rhythms
are observed in many important behaviors of
plants and animals; human behavior is no excep-
tion. For example, there is strong and consistent
diurnal-variation-in mood: PA (but not NA)
shows a roughly sinusoidal curve that tracks with
other bodily cycles, such as body temperature
(Clark, Watson, & Leeka, 1989; Thayer, 1989).
Given 'that mood is a core feature of tempera-
ment; it is platisible that individual differences in
daily - behavior might reflect underlying vari-
ations ‘in temperament. Research - examining
variation in diurnal mood cycles due to tempera-
ment, however, has been quite inconsistent, sug-
gesting that. there is no simple relation between
temperament and daily mood thythms (e.g.,
Clark et ak;,- 1989). However, to investigate
whether temperament might influence other as-

pects of daily behavior, we had students in Sam- -

ple 2 record the number of hours they slept each
day, whereas students in Sample 4 kept a daily
log of their tising-and retiring times; from which
we computed total hours of sleep. The Sample
4 students also completed a revised  version
(Smith;- Reily,” & Midkiff, 1989) of the Horne
and Ostbetg(1977) Morningness—Eveningness
Questionnaire. ST
- “'There was no relation between hours of sleep
and either N/NE or E/PE in either study; this
nonfinding is'consistent with the prior literature,
which has found few simple or straightforward
relations between ‘diurnal rhythms and general
affective temperament. In Sample 2, amount of
sleep correlated modestly with DvC (r= .27, p <
.01), with ‘those high in disinhibition sleeping
longer. In Sample 4; however, when actual rising
and retiring times were recorded, so that-we cal-
culated the students’ sleep time rather than hav-
ing them estimate it themselves, this relation
It is noteworthy, however, that although there
was no clear relation -with' total sleep amount,
there were significant associations between tem-
perament and: when students slept.: First, disin-
hibited individuals both ‘retired later at night
and arose later in the morning (rs = .33 and .36,

respectively; p <.001). Moreover, this effect was
due significantly more to the DvC Carefree Ori-
entation subscale (7s =:.39 and 43, respectively)
than to Antisocial Behavior (rs =19, p.< 05 and
.14, ns). Similarly, - disinhibited : individuals
displayed a more characteristic: “night-owl” ori-
entation on the MEQ than did those low-in dis-
inhibition (r= ~.27); with a much stronger rela-
tion observed for Carefrée Orientation (r=—.34)
than Antisocial Behavior (r =<.08). e
Conversely, individuals: high in E/PE were
more" likely: to' be' “morning larks” (MEQ 7 =
.34, p <.01)and to record both earlier rising (r =
17, p <+.07) and retiring times (r = —.21, p <
.03, respectively). Further analysis of these data
using  the  two GTS - Positive Temperament
subscales yielded interesting results. The 12-item
Energy subscale reflects the more purely physical
aspects of the dimension that likely are tied more
directly - to biological -parameters (e.g., “Most
days I have a lot of ‘pep’ or vigor” and :“I can
work hard, and for a long time; without fecling
tired”). The Positive Affectivity subscale items,
by contrast, are more laden with cognitive con-
tent (e.g.; “I lead a very interesting life” and “I
can make a game out of some things that others
consider work?). The subscales are substantially
related: ( =+:57), so strongly differential corre-
lates are relatively:rare; nevertheless, both earlier
rising time (5 = —.19 vs. —.06) and MEQ: scores
(s =..33 vs.:.23) related significantly more to the
Energy than'to the Positive Affectivity subscale.
(Curiously, however, retiting time was equally
related to Energy and Positive -Affectivity.) Al-
though these relations are not strong-and the dif-
ferences are not huge; they clearly suggest that
sleep: behavior is tied more closely to the physi-
cal, biological aspects of positive temperament::

Lifestyle: Substance Use, Sexuality, .. .
and Spirituality. ; -

We and others have previously documented the
strong relation between DvC and substance use,
as well as-the striking Jack of relation ofsub-
stance ‘use with both N/NE -and E/PE. -For ex-
ample, in-a large (V' = 901) sample of college
students, alcohol use:correlated .44 with DvC,
but —.04:with:N/NE, and .05 with E/PE (Wat-
son’ & Clatk; 1993, Table 23.4). Correlations
with use of miurijuanz; cigarettes; psychedelics,
and caffeine pills ranged from .23 16 .33 for
DvC, but were all less than |.10| for both N/NE
and B/PE. - o i 2 L
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Two additional large-sample replications of
these data are reported in Table 16.4, along with
data from two other samples. Samples 1 and 2
used a slightly modified version of the inventory
described by Watson and Clark (1993); the sub-
stance-use variables from this inventory are ag-
gregations of multiple items that assess both
frequency and quantity of use. Sample 3 partici-
pants completed an abbreviated version jof the
survey in which all substances other than alcohol
were assessed with single items. Sample 4 is the
same Sample 4 whose prospective, longitudinal
dara are presented in Table 16.3. The alcohol use
variable is the percentage of days on which stu-
dents reported drinking alcohol. Only correla-
~ tions with'DvC and its subscales, Carefree Ori-
entation and Antisocial Behavior, are shown.in
‘Tuble 16.4, because all correlations with N/NE
and E/PE hover around zero. .

In the college student population, it appears
that use of alcohol—which is quite widespread
despite its general illegality in this age group
(Wechsler; Davenport, Dowdall, Moeykens, &
Castilllo, -1994)—is. associated more strongly
with a carefree than an antisocial lifestyle (in Big
Five terms, with low Conscientiousness more
than low Agreeableness). This relation emerges
most clearly when the usage variable represents
pure frequency of use (Sample 4). College stu-
dents who “just want to have fun” turn to drink
on many occasions. Similarly, cigarette use
(which itself is correlated  with alcohol- use) is
nonsignificantly more related to a carefree than

an antisocial lifestyle. By contrast, use of sub-

stances that are illegal regardless of age (e.g.,
marijuana, psychedelics, or “any nonalcohol
substance” [Sample 3]), as well as substance use—
related problems, are somewhat more indicative
of an antisocial lifestyle. Although few of these
differences were statistically significant, the con-
sistency of the pattern is noteworthy. However,
it is unclear whether this pattern will generalize
to samples that include a significant proportion
of individuals with serious, chronic alcohol use,
in which case stronger correlations with antiso-
cial behavior might be expected.
Promiscuous sexual behavior has also been
shown to.be related to DvC (e.g., Watson &
Clatk, 1993; Zuckerman;: Tushup, & Finner,
1976). For example, in the Watson and Clark
(1993) data set, sexual behavior (e.g., number of
sex partners in past year) was correlated with
DvC (r = .37) but not with either N/NE or
E/PE (r = —02 and —.01, respectively). Addi-

TABLE 16.4. - Correlations of Disinhibition and

Its Subscales with Substance Use ~
Sainple B DvC cO AB.
Alcohol

1 46 44 .35

2 44 40 .33

3 43 41 29

4 35 40 13

Cigarettes
1 25 24 21
2 30 .26 25
‘ Marijuana
1 40 34 34
2 .36 26 38
; Psychedelics
1 32 24 31
2 .25 .18 27
) " Any nonalcohol substance

3 24 19 27
Substance use-related problems*

1 36 31 35

2 38 27 34

" Note. DvC, Disinhibition versus Constraing; CO, Carefree
Orientation; AB, Antisocial Behavior. Sample 1, N = 638.
Sample 2, N = 827. Sample 3, N = 197. See Watson and

Clark -(1993) for details regarding method, which were
identical for Studies 1 and 2 and slightly modified for

~‘Sample 3. Sample 4, N = 115; see text for details. The larger
of the two subscale correlations: js ‘in boldface; if the

- difference between them is significant, it is also underlined.

y

' tional data—again, only for DvC and its

subscales—are reported in Table 16.5. Samples 1

through 3 are the same as those reported in

Table 16.4; Sample 4 (Haig, 1997) is another
large (V = 408) college sample who completed a
modified vetsion of the behavioral inventory
used by Watson ‘and Clark (1993). Once again,
the pattern is clear: Disinhibited individuals

~ have mote positive attitudes toward casual sex

and, concomitantly, engage more freely in a vari-
ety of sexual behaviors, including those associ-
ated with some risk. Moreover, this appears to
reflect an antisocial more than simply a carefree
lifestyle, which is consistent with the inclusion
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TABLE 16.5.  Correlations of Disinhibition‘and Its "
Subscales with Sexual Behavior =~ < s b

Sample DG CO  AB-
Number of sexual partners in the past year

1 30 19 34

2 .30 .19 31

4 220 .14 20 =
‘ Positive attitudes toward casual sex”

3 4 28 45

4 43 26 45

Variety of sexual partners (seven-item scale)
3 32 a0 33
Risky sexual behavior (four-item scale)

3 o3 2 . 33

Note, DvC, Disinhibition ‘versus Constraint; CO, Carefree

Orientation; AB, Antisocial Behavior. Sample 1, N = 638.
Sample 2, N = 827. Sample 3, N= 197. See Watson and Clark
(1993) for details regarding method, which were identical for
Studies 1 and 2 and slightly modified for Sample 3. Sample 4
(Haig, 1997, N = 408; see text for details. The lacger of the
two subscale correlations is in boldface; if the difference
between them is significant, it is also:underlined.

“Eight-item scale in Sample 3; three-item scale in Sample 4.

of “promiscuous sexual behavior” among the cri-
teria for psychopathy -(Cleckley, 1964; Hare,
1991). " oot
- Watson and: Clark: (1993). also reported that
“perceived spirituality” was related positively-to
E/PE and negatively to-DvC. To examine-this
further, Samples 3 and 4 :provided additional
data on religious beliefs and behaviors, shown in
Table 16.6. Scores from all Big Three factors-are
shown, because of the established relations -of
these behaviors to EfPE as well as DvC. Repli
cating the Watson and Clark (1993) finding, all
measures relating to-religious behaviorsor beliefs
were related to-both E/PE:and-DvC, with some
mild indication  that nonteligiosity “reflects -a
miore antisecial than simply-a caretree lifestyle.
That religious people should be more behaviot-
ally constrained' comes as no-great surprise;-al-
though it might be interesting to-test the gener-
alizability of these relations in cultures with aless
puritanical streak than the United- States. The
extent to which the relation with E/PE may be
due to the social aspects of religious behavior'is
unknown; but is an issue that-is - worthy of fur

ther investigation.

TABLE 16.6. Cotrelationé of the Big Three and DvC Subscales,wifh Selected Lifestyle Variables

T N T o
Variable (No. of items) ‘N/NE EPE D GO - AB
Sample 3 o SR R o e
Religious behavior (10) =03 A4 ~32 . =28 oot e 2T
Conservative religious beliefs (11) . ~.01 23" 15 ~12 0 o=13
‘Sample-4 ; : o L o
- Religious service attendance (1)~ .06 = A5 TL19 =12
Importance of religion (1) - w02 A7 =230 -15 -
Reckless driving (4) e 01 o H0T €26
" “Thill seeking behaviors (17) \ L4 24 24 7 A5
Highschool GPA ~ .01~ 03 22 =250 —13
“College GPA T 06 -2 = =30 . -17

Note.-DvC, Disinhibition versus:Constraint; CO; Carefree Orientation; AB, Antisotial ' Behavior; GPA, ‘grade point average. *
Sample 3; N.= 197, See Watson and Clark (1993), for details regarding method, which were slightly modified for. this scudy.
Correlations 2 |.15|, p <.05; 72 |19}, p < .01. Sample 4 (Haig, 1997), N = 408; see text for details, Correlations 21.10L.p <057
5|.13] p < .01. Sarniple 5, V= 716 for high school GPA; N = 831 for college GPA. The larger of the two DvC subscale correlations
s in‘boldface; if the difference betweén them is significant, it is also underlined. - P S
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Work and Achievement

At the other end of the spectrum, a number of
work- and achievement-related behaviors have
been shown to have opposité associations with
temperament (e.g:, Barrick & Mount, 1991;
Digman, 1972). For example, in Barrick and
Mount’s * (1991) meta-analysis, - Conscientious-
ness emerged as a significant predictor of all job
petformance criteria for all occupationalgroups,
whereas E/PE was a'valid predictor for two occu-
pations involving social interactiorr. Watson and
Clark (1993) reported that DvC scores were a
stroriger predictor of both- first and second se-
mester college grades than were SAT scores; even
after controlling for the latter or for high school
grades (the best overall predictor).
determine whether' academic performarice
differentially related to the DvC subscales, we
replicated this study using a much larger sample.
The results, presented at-the bottom of Table
16.6, indicate that college performance is unre-
lated to either N/NE or. E/PE but can’be pre-
dicted by DvC, especially by Carefree Orienta-
tion. Thus, again not surprisingly, poor grades
eatly in college are more likely to be obtained by
those who lack discipline and prefer to live day
to day rather than plan carefully for the future.
The lower relation with ‘Antisocial Behavior sug-
gests-that some students high on this dimension
actually ‘may succeed in “beating the ‘system”
whereas others do not. © S
Putting all of these data together, we obtain a
picture that is consistent with theoretical models
positing that the DvC dimension is related more
to the style of affective regulation rather than the
overall affective level' (which is- more the case
with N/NE and E/PE). Disinhibited individuals
éxperience greater reinforcement from positive
stimuli-and simultaneously are capable of divert-
ing attention away from negative stimuli. This
leads”them to focus ‘more strongly on the re-
wards than the risks of behavior and thus to'en=
gage in'a wide range of pleasurable behaviors.
Nonetheless, they are not immune to the nega-
tive consequences of these behaviors and so also
report a greater number of behavior-related
problems. The end result is a zero balance"in
terms “of ‘overall affective level (i.e., no strong
correlation of either DvC or these various behav-
iors with N/NE or E/PE), but a broader range of
affective experience. We return ‘to ‘these ideas
when we discuss biological theories of the DvC
dimension. - B e R S
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Genetic and Environmental : R,
Contributions to the Big Three Traits

We have postulated that the major traits of per-
sonality represent basic biobehavioral “dimen-
sions of temperament. We now consider data
supporting this assertion. That temperament is
biologically based implies that observed individ-
ual ‘differences are substantially heritablé and
that they are—at least in latent form—present at
birth (e.g., Buss & Plomin, 1975; Digman,
1994). That is, while biological parameters may
be changed by life experiences (cf. stress reac-
tions), our basic biological makeup is innate.
Therefore, one crucial line of evidence concerns
the possible hereditary basis of these traits.
© After decades of neglect, the genetic basis of
petsonality began to be researched systematically
approximately 20 years ago, starting with the
seminal contribution of Loehlin and Nichols
(1976). Tnterest in this topic accelerated in the
latter half of the 1980s (e.g., Plomin & Daniels,
1987; Tellegen et al.,-1988) and has continued
unabated. Consequently, we now have.sufficient
data to permit several basic conclusions. First, it
is quite clear that all of the Big Three dimen-
sions—and, indeed, virtually every trait that has
ever been examined—has a substantial genetic
component. Heritability estimates based on twin
studies generally fall in the .40 to .60 range, with
a median value of approximately .50 (Eysenck,
1990b; Finkel & McGue, 1997; Loehlin, 1992;
Plomin & Daniels, 1987). Adoption studies
tend to yield somewhat lower heritability esti-
mates, but this may be due largely to their failure
to assess nonadditive genetic variance (Plomin,
Cotley, Caspi, Fulker, & DeFries, 1998).
"As stated earlier, the data are particularly ex-
tensive for N/NE and E/PE, and it is notewor-
thy that virtually identical findings have
emerged across a wide variety of instruments, in-
cluding the EPQ (e.g., Eysenck, 1990b; Viken et
al., 1994), the CPI (Loehlin & Gough, 1990),
the Multidimensional Personality Questionnaire
(MPQ; Finkel & McGue, 1997; McGue, Bacon
& Lykken, 1993; Tellegen et al., 1988), the
Minnesota. Multiphasic Personality Inventory
(MMPI; Beer, Arnold, & Loehlin, 1998), and
the NEO-PI-R (Jang et al., 1996, 1998). The
data for the DvC dimension also have been quite
consistent, with the exception of the unusually
low heritability estimate (.18) for the CPI
Norn-Favoring vector scale that was reported by
Lochlin and Gough (1990). However, the exist-
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ing data are inconsistent regarding the extent to
which the genetic variance is additive versus
nonadditive. Nevertheless, it is noteworthy that
nonadditive dominance effects. are found much
more frequently for the E/PE dimension than
for the other superfactors (Eysenck, 1990b;
Heath et al., 1994; McGue et al, 1993).
~ Second, the evidence overwhelmingly suggests
that the common rearing environment (i.e., the
effects of living together in the same household)
exerts virtually no effect on personality develop-
ment (e.g., Beer et al., 1998; Eysenck, 1990b;
Goldsmith, Buss, & Lemery, '1997; Plomin &
Daniels, 1987; Tellegen-et al, 1988). This find-
ing was unanticipated and initially was met with
some skepticism, but it has emerged so consis-
tently that it now must be acknowledged as a
necessary component in any model of personal-
ity development. Indeed, virtually the only sup-
portive evidence comes from analyses of the
E/PE factor; here, three different studies have re-
ported significant shared environment effects
(Beer .et al, 1998; Goldsmith et al., 1997;
Tellegen et al., 1988). However, this positive evi-
dence. must be weighed against a much larger
number of studies that have found no effects due
to the common rearing environment (e.g.
Eysenck, 1990b; Finkel & McGue, 1997; Jang
et al., 1996, 1998). We therefore see no reason
to dispute Beer and colleagues’ (1998)-conclu-
sion that “shared familial environmental vari-
ation is an unimportant source of individual dif-
ferences in personality and interests” (p. 818).
In contrast, researchers consistently have re-
ported substantial effects due to the unshared
environment (i.e., idiosyncratic environmental
stimuli that are experienced by a single individ-
ual but not by his or her biological relatives). A
commonplace finding is that roughly half of the
variance is attributable to hereditary, with the
other half attributable to unique aspects of the
environment (see Loehlin, 1992; Plomin &
Daniels, 1987; Tellegen et al., 1988). However,
this neat symmetry almost certainly represents a
substantial overestimate of the unshared envi-
ronmental variance. The problem—which has
been frequently noted by investigators in this
area (e.g., Eysenck, 1990b; Riemann et al,
1997; Tellegen et al,, 1988)—is that the tradi-
tional method of estimating the unshared envi-
ronment actually confounds (1) ‘true “énviron-
mental variance with (2) measurement error. In
this regard, it is noteworthy that Riemann and
colleagues (1997) were able to separate out these
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‘ies now have found that heritability estimates for

two effects by conducting combined analyses of
both self- and peer ratings. Using this expanded
approach, they found that nearly 70% of the
variance in both N/NE and E/PE was due to ge-
netic factors, with only roughly 30% atribut-
able to the unshared environment.. .

Researchers also have become quite interested
in examining how genetic and environmental in-
fluences may vary.as a function of demographic
variables such as sex and age. The dara regarding
sex have been markedly inconsistent, although
several investigators have reported higher herita-
bilities for women than for men (for a review, see
Finkel 8 McGue, 1997). The evidence regard-
ing age is much more systematic, as several stud-
both N/NE and E/PE are significantly lower in
older respondents (McCartney et al,, 1990;
McGue et al., 1993; Pedersen, 1993; Viken et
al., 1994). The causes of these, age-related de-
clines have not yet been clearly established, but
it appears that they may differ actoss these two
dimensions. Specifically, McGue et al.: (1993)
found that whereas the lower value for N/NE
was due to a true decline in heritability, that for
E/PE was attributable to the increased influence
of .the unshared environment (coupled with a
stable genetic component).. ... . . i
~ Finally, this recent explosion of genetics re-
search .has yielded valuable evidence regarding
the interesting issue of assprtative mating; that
is, whether or not people are attracted to—and
ultimately marry—individuals who are pheno;
typically .(and, therefore, genotypically) similar
to themselves. In. other words, do “birds of a
feather flock together” or do “opposites attract?
Assortative mating is of keen interest to-behavior
_geneticists because if it occurs,. people actually

will be more genetically similar to ‘their first;
degree relatives than the 50% that traditionally
is assumed in the classic models. Genesally -
speaking, however, there appears to be little orng
assortative mating on any of the Big Three supet-
factors (e.g;, Beer et al, 1998; Eysenck, 1990b;
Finkel & McGue, 1997). Indeed, based. on his
review of the earlier literature, Eysenck. (1990b)
concluded that “mating is essentially random for .
personality differences” (p., 252). It is unclear
whether this is because temperament is irrelevan
in mating or because both axioms are true.f9
some extent and their effects cancel out. Th
evidence supporting assortative mating for mote
attitudinal aspects of personality (e.g., McCrag,
1996), but this is beyond our scope. :
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Biological Models of Temperament

Eysenck (1967) and Gray (1982, 1987) provided
the seminal modern wotk on the biological bases
of temperament and Eysenck (1990a). has contin-
ued to develop his ideas. Recent work has-built
on their “remarkably-insightful ideas” (Depue;
1996; p..-348), incorporating. the tremendous
progress that has been made in the neuresciences
in recent decades. Depue (1996; Depue & Col-
lins,in press) has developed a comprehensive the-
ory of the biological bases of the Big Three;
Siever and Davis (1991) offered a strikingly simi-
lar psychobiological model atising from a psychi-
atric perspective on personality. disorder.. The
major dimensions that underlie the various be-
havioral: manifestations “of -personality: disorder
according to Siever and Davis. (1991) are-Anxi-
ety/Inhibition, Affective Instability, Impulsiv-
ity/Aggression, and:-Cognitive/Perceptual Ox-
ization. The first three dimensions map onto
N/NE, dysregulation in. E/PE, and DvC in a re-
markably straightforward: way. (see Clark,. in
press);.- their fourth dimension may prove to be
related to the Big Five dimension of Openness, or
perhaps the Peculiarity factor discussed by Beren-
baum and Fujita (1994) in their review of pet-
sonality dimensions in schizophrenia. We focus
here on Depue’s model and refer the interested
reader to Siever and Davis (1991) and Clatk (in
press) for a discussion of their parallel schemes. -
Depue has concentrated most on the dimen-
sion of [E/PE,.so we begin with a discussion of
that dimension, followed by presentations of
DvC and N/NE, First, however,. we outline the
basic characteristics of general ‘neyrobehavior-
emotional systems’ (abbreviated here as NBE
systems) according to Depue,. This overview is
negessarily oversimplified and, with a few excep-.
tions, we do, not reference each point with origi-
nal citations. Rather, we base our-description on
Depue (1996) and Depue and Collins (in press)
and refer the interested reades to those papers for
detailed references.. TS
- Similar to the overt, phenotypic systems they
underlie, general NBE systems are hierarchical.
At lower levels are goal-spetific systems—behav-
ior patterns that are tied to a particular stimulus
context. - At. intermediate: levels - are . processes
{e.g., motivational, emotional, cognitive) that
operate jointly in the various specific contexts
and provide a general modulating. influence on
behavior across changing environmental con-
texts. Finally, the system at its most general level
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is the coordination of these various: processes.
What distinguishes one general- NBE: system
from another are the distinctive:(1). broad
classes of activating stimuli, (2) “driving”: méti-
vations and emotions, (3) facilitative cognitive
processes, (4) resultant behavioral patterns, and
(5) - neurotransmitter; -systems that underlie
them. What:distinguishes individuals from one
another in this domain-(i.e., what constitutes
temperament) . is the strength (both absolute
and relative) of their sensitivity to the particular
classes of stimuli that activate each of-the gen-
eral NBE systems.

Extraversion/Positive Emotionality

Depue suggests that positive incentive stimuli—
or signals of reward—activate the neurobiologi-
cal: system -underlying E/PE. At the most basic
level, these would include such unconditioned
stimuli -as- food, a-potential: mate; and: safety.
With increasing environmental, social, and cog-
nitive complexity, the stimuli that signal reward

- also become more complex and ‘may include

conditioned stimuli such as social :integaction,
hobbies, or opportunities for: leadership. The
motivation associated with E/PE is, accordingly,
positive incentive and,-as we have seen, the asso-
ciated emotion is positive affect. Activation of
the incentive motivation thus primes the organ-
ism to seek potential rewards with positive an-
ticipation; feelings that might be labeled. excite-
ment, - desire, or hope. : The most general
behavioral pattern associated with E/PE.is, ac-
cordingly, approach, “forward locomotion: and
search behavior as a means-of satisfying an ani-
mal’s need for food, a sex partner, sogial-interac-
tion, a nesting place” (Depue, 1996, p.- 350).
Moreover, active goal secking increases-interac-
tion with the environment and, therefore, in-
creases the needs (1)-to evaluate what is encoun-
tered in terms of its relevance to the target.goal
and (2) to develop- adaptive strategies in re-
sponse: Thus, the cognitive processes compo-
nent of the BFS supports.evaluation and behav-
ioral ﬂexsblllty LI : : L
The term “temperament”. typically is centered
on the metivational/emotional and behavioral
components of NBE systems, but it is important
to recognize their integrated nature. That is, the
prototypic behavior of the high E/PE individual
does not occur in ‘a contextual vacuum. Rather,
that a particular class of stimuli activates incen-
tive motivation differentially across individuals.is
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just as important a defining characteristic of this
complex temperamental system as the resulting
“extraverted” behavior. .

- Depue (1996) further argues that two major
ascending dopamine (DA) projection systems—
mesolimbic ‘and-'mesocortical—underlie the fa-
cilitation of incentive motivation and, by exten-
sion, E/PE ‘behavior. The mesolimbic: system
arises from the ventral tegmental area (VTA) and
projects to limbic structures (amygdala, hippo-
campus, and nucleus accumbens [NAS]). Ani-
mal research has demonstrated that increases of
DA activity in this system increase motor activ-
ity, exploratory and aggressive behavior, as well
as the variety of behavior strategies employed;
moreover, such increases facilitate the acquisi-
tion’and maintenance of both approach and ac-
tive avoidance behaviors. Conversely, lesions in
this system produce major deficits in the initia-
tion and facilitation of behavior specifically asso-
ciated ‘with. incentive motivation such as sexual
behavior, food hoarding, nursing, social interac-
tion; -and" exploration™of novel- environments.
The notion of “incentive motivation” is key- in
this ‘regard because rote moter behaviors and
nonvolitional behaviors (e.g., escape) are unaf-
fected by such lesions. . -+ -

- The "mesocortical system, which: also -origi-
nates in the VTA but projects-to all areas of the
cerebral cortex, modulates cognitive functions
needed for behavioral flexibility and approach,
and hence may be associated with E/PE. Pertur-
bation of environmental:conditions that require
adaptive responding is associated with enhanced
DA utilization by neurons in this system. More-
over, this system appears to play a role i spatial
working memory; which would facilitate evalu-

ation of novel environments. In summary, these

DA systems working together activate the emo-
tional response system that initiates those motor
behaviors necessary for goal acquisition, and fa-
cilitates the cognitive processes that support goal
acquisition by increased evaluation of the envi-
ronment. Individual differences in the sensitivity
of this biological system to the signals of reward
that activate, in succession, incentive motivation
and positive affect, approach behavior, and sup-
portive cognitive processes, form: the basis of the
E/PE dimension of temperament. <"~ - -

>

Disinhibition versus Constraint.

The.. DvC - dimension is conceptualized by
Depue as “reflecting the ease with which behav-
jor is elicited by controlling stimuli” (1996, p.

360; see also Depue 8 Collins, in press). Thus,
DvC is itself 2 nonaffective dimension (which is
consistent ‘with its lack of strong correlations
with mood ‘levels), but it will interact with the
affective dimensions- of N/NE and E/PE by af-
fecting the links between stimulus and response.
For example, individuals who are similarly sensi-
tive ‘to- reward stimuli may still ‘differ in’ their
level of approach behavior because of differences
on DvC: Individuals who 4ct readily in response

to stimuli are, by definition, impulsive; more- ...

over, actions taken before full cognitive process-
ing of information regarding the level of risk in
the environment may be either reckless (danger
is present) or maladaptive (e.g., fleeing from a
potential reward when no- true danger is pre-
sent). Thus, this view of DvCis consonant with
our earlier description ‘of the dimension as re-
flecting individual differences in the tendency to
behave in an undercontrolled versus: overcon-
trolled manner. - - G e

In Depue’s model (1996; Depue & Collins, in
press), the biological basis of DvC is functional
activity “in' CN§' serotonin (5-HT) projections.
The 5-HT signal ‘exerts a tonic inhibitory influ-
ence on information flow, regardless of the type
of information being conveyed. For example,
both DA-mediated effects on the initiation of
exploratory activity and N/NE-based warning
signals are subject to its inhibitory influence. In-
dividuals low in 5-HT are hypersensitive to sen-
sory input so'that even low-intensity stimuli may
elicit a response: Consequently, each new input
serves as-oie emotion-eliciting stimulus after an-
other in such ifdividuals, which is manifest as
emotional lability. Moteover, chronic buffeting
by stimulation is aversive and résults in-atoniic
level of irritability, which may be the basis for
the low’ moderate-(rs = .20 to .30) correlation -
with NA. Anotheét ‘effect of this stimulus sensi-
tivity is the greater influence of current, relative
to future, signals’ of both reward and punish- -
ment. With reward signals, behavior ‘is thus
more strongly motivated by short-term than by
long-term  goals' (e.g., fun at tonight’s ‘party
rather than  doing well on tomorrow’s test)f
whereas with' signals ‘of -punishment, active
avoidance behavior ‘patterns (e.g., fleeing a:po-
tentially dangerous situation or quitting a job'at
the first sign of difficulty) may be readily initi=
ated rather than delaying action pending further
situational - assessment (e.g.; that the -danget
is-trivial or ‘that the problems can be "solved).
Both of these behavior patterns describe impul-
sive behavior.
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In addition, there is an increased magnitude
of response, because negative feedback mecha-
nisms are engaged more slowly. When DA is ad-
ministered in the context of low 5-HT activity,
for example, affective aggression—that is, an “at-
tack” program that resembles incentive-reward
oriented behavior—is enhanced. Similarly, in
humans, low 5-HT activity is strongly associated
with impulsive aggression, -including: arson,
homicide, and suicidal behavior (Coccaro et al.,
1989). Finally; low 5-HT activity is associated
with  increased - ‘use—and, not - surprisingly,

abuse—of DA-activating drugs, including alco-

hol, whose: initial effects include increased: DA
release. This may seem to contradict our eatlier
statement  about - the aversiveness of chronie
stimulation, but it makes sense if we assume that
there- also-is enhancement of DA-related‘emo-
tional rewards (i.e., positive affect) in‘low 5-HT
conditions. Relatedly, primary (i.e., early onset,
chronic-course, poor-outcome) alcoholism is as-
sociated with reduced 5-HT functioning,

Neuroticism/Negative Emotionality
Ironically, whereas N/NE may be the best de-
scribed of the Big Three dimensions phenotypi-
cally;. the least is-known' about its underlying
neurobiology, especially in people. Thus, the for-
mulation offered is here is speculative. Depue’s
neurobiological - model builds on - Tellegen’s
(1985) view that N/NE is a warning system acti-
vated-under conditions of uncertainty that pro-
duce a diffuse state of NA, which motivates the
organism to direct attention to scanning the en-
vironment for danger. Behavior is initially inhib-
ited but, at'the same time, the organism is pre-
pared physiologically to deal with the danger
(Cannon’s{1929] fight—flight response). If un-
certainty ‘is reduced by signals of safety, NA
decreases, inhibition: is' lifted:and, if incentive
conditions ‘are - present, - exploratory behavior
resumes. e : e

" Depue’s (1996) hypothesis is that “norepi-
nephrine (NE) activity in the locus ceruleus
(LC) modulates the N/NE system. In contrast to
the regular firing of the 5-HT system, the:LC
system is mote phasie, such that discharge rates
are correlated - with changes in vigilance and
alertness, with' large increases seen when threat
or unexpected stimuli (and also - potentially re-
warding stimuli: under conditions of -uncer-
tainty) are encountered. Further, peripheral (so-
matosensory and autonomic) stimuli -provide
information about the relevance of the external

415

Temperament

environment; in response to this peripheral in-
put, LC activity increases in two ways. First,
through ascending projections from the LC.to
the forebrain and neocortex, vigilance-and sean-
ning are activated or enhanced. Second,:de-
scending projections to the spinal cord send:in-
hibitory - signals to the autonomic - nervous
system, thereby modulating autonomic arousal. -
It is important to note that this system does
not- appear to be ‘activated by clear, uncondi-
tioned aversive signals (e.g., shock), when in-
creased scanning would not. serve an adaptive
function. Rather, its critical role is in signaling
the presence of stimuli that require investigation
because their meaning is uncertain. Concomi-
tantly;' NE may be involved ‘in aversive condi-
tioning: Specifically, it has been shown that dur-
ing ‘associative learning, NE activity serves to
increase the salience of relevant to irrelevant
stimuli, which may work through a two-fold
mechanism: NE reduces the spontaneous firing
rate, which makes chance responding to irrele-
vant stimulus less likely and also increases the re-
sponse to stronger; relevant stimuli. The net con-
sequence is reduced uncertainty with regards to
future incoming stimuli, because the distinction
between - relevant - and irrelevant stimuli is
thereby enhanced. However, if NE activity:is 7e-
duced during the conditioning process, then the
distinction between relevant and irrelevant stim-
uli is poorly learned and, as a consequence, the
meaning of future stimuli remains highly uncer-
tain. This creates the paradox that low NE activ-
ity during conditioning produces a situation in
which the organism is more likely to experience
frequent uncertainty, which leads, in turn, to.in-
creased NE activity because the LC NE system is
activated by uncertainty. - 2 e
Ironically; therefore; Depue (1996) has specu-
lated that although increases in NE activity are
associated with the activation of negative affect,
vigilance, and scanning; it is actually more trait-'
like Jow NE activity that leads to the chronicun-
certainty and resulting sense of apprehension
that define the N/NE temperament dimension.
As mentioned - eatlier; however, the extent to
which manifest: levels of N/NE “are associated
with central NE reactivity is, unfortunately,
completely untested” (Depue, 1996, p. 372).

The Temporal Stability of Pérsbna;lity -
We now consider the stability of personality over

time. To some readers,-this discussion may seem
superfluous in light of our earlier review of the
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heritability evidence. Indeed, a popular' miscon-
ception is that because we are born with a full
complement of genes, their influence necessarily
must be stable and invariant throughout the life
span; this, in turn, implies that there should be a
direct; positive correlation between the heritabil-
ity of a trait and its temporal stability (for discus-
sions of this point; see Pedersen, 1993; Viken et
al;, 1994). In actuality; however, genes can be a
source of both stability and change in personal-
ity. Indeed, age-specific genes (e:g.; a gene:that
influences temperament during adolescence:but
is quiescent during adulthood) generally can be
expected to lead to-instability in individual dif-
ferences over time (McGue et al.; 1993; Ped-
ersen; 1993). Conversely, unchanging aspects of
the environment (e.g.; a long-term career' or
‘marriage) may well play an important: role in
maintaining the stability of temperament. Con-
sequently; there is‘no necessary correlation be-
tween stability and heritabiliey. o
- Having said that, however; we also.must -acs
knowledge that the available. evidence suggests
that this popular view is reasonably accurate af-
ter all: Genes.do appear to be-the major source
of the - observed - stability: in. stemperament,
‘whefeas environmental factors are primarily re-
sponsible for change (McGue et al.; 1993; Ped-
ersen;:1993; Viken et al; 1994). For-instance,
McGue and colleagues (1993) estimated: the
heritability of the stable' component to-be .71,
.89,:and .89 for N/NE, E/PE, and DvC, respec-
tively. Note that although these values demon-
strate that genetic factors are overwhelmingly re-
sponsible: for - phenotypic stability, they also
.indicate that the: unshared environment has a
nontrivial influence:on: the observed continuity
of temperament. Conversely, McGue et al.
(1993) found that although: the-unshared envi-
ronment was primarily responsible for:observed
changes. on these -traits,~ genetic - factors -also
played a moderate role in the instability of
N/NE and DvC, and a more modest role in-pro-
ducing changes on E/PE. McGue et-al (1993)
suggested these genetic sources of instability may
well be linked to the observed declines in herita-
bility that -were ‘discussed. earlier. For example,
age-specific genes may exert a significant influ-
ence on N/NE in adolescence;-but then decline
in importance during adulthood; this would
lead to both lower heritabilities and phenotypic
instability in N/NE over time.” K
" These data- establish-that genes are primarily
responsible for stability; but they do not address
the issue of stability itself. How stable are the

major dimensions of temperament over time? In
discussing this-issue; it is uscful to distinguish
three different types: of stability: mean-level sta-
bility, rank-order stability, and structural stabil-
ity (see Pedersen, 1993). We consider first the is-
sue-of mean-level stability; that is, whether or
not average levels of a trait change systematically
with age. For example, do people generally be-
come more: cautious and- constrained-as- they

grow-older? -

. Unfortunately, most of the available data are
cross-sectional, rather than longitudinal; mere-
oves; the existing evidence is not entirely consis-

tent. Still, the data permit some tentative: con-

clusions. First; it is clear that N/NE scores show
a significant decline with age, starting in late
adolescence and continuing at least into: middle
adulthood (Aldwin & Levenson; 1994; Helson
& Klohnen, 1998; McGue et al.; 1993;Viken-et
al., 1994; Watson & Walker, 1996). Watson.and
Walker (1996), for example, reported:a signifi=
cant decline in N/NE scores in individuals who
initially were assessed in the early years of college

and then were retested 6 to 7 years later (when

they were, on average, approximately 25 years

old). McGue et al. (1993). reported a significane

decrease in participants: who were- roughly 20
years old at the initial assessment-and:approxi-
mately 30 years old. at retest. Helson and
Klohnen (1998) extended these findings' by
demonstrating a-significant decrease-in- N/NE
between the ages-of 27 and 43. After that, thé
evidence is less clear, but it-appears that: N/NE
scores eventually may stabilize and show. lirtle
further change (Costa & McCrae,-1992bs: Hels
son’& Klohnen, 1998). -Helson: & :Klohnen
(1998), for instance, found no further decline in

N/NE between the ages of 43 and 52 . g
. Similarly, DvC scores. also- decline-with:age
(e.g.,.:Eysenck & Eysenck, 1975; Helson::&
Klohnen, 1998; McGue et al., 1993). Again,
most of this evidence is cross-sectional, buttwo
recent longitudinal studies have. reached:the
same -conclusion. - Specifically, McGue et ial.
(1993) reported a significant decline in-ByC
across the ages of 20 to 30, whereas Helsontahd
Klohnen (1998) found a corresponding decrease
from 27 ta-43. Consistent with their: findingsfar
N/NE, -however, Helson:and Klohnen {1998}
found no evidence of significant:ichange betwesn
the agesof 43 and 52. = =* o b a0

Finally, the findings regarding E/PE:are:maus

edly inconsistent and ‘permit:no clear conchis
sion. Cross-sectional data generally show a:mads
est negativecorrelation between E/PE scoresand

!




Chapter 16.

age, suggesting a slight decline across the life
span (eig.; Costa 8 McCrae, 1992a; Eysenck &
Eysenck; »1975); furthermore, .analyses of the
NEO-PI-R ‘indicate that this effect is much
stronger for the Excitement Seeking facet than
for other components: of the trait. Unfortu-
nately; the longitudinal evidence paints:a very
different—and: confusing—picture. Consistent
with: the: cross-sectional evidence, Viken et al.
(1994)- reported: a significant decline in E/PE
from:the early to middle 20s. In contrast, how-
ever, McGue et al. (1993): and Watson and
Walker {1996) both found that E/PE scores did
not change significantly across a similar age
span. Finally, Helson and Klohnen (1998) re-
ported a significant #ncrease in E/PE scores be-
tween theages of 27 and 43. ... - =+

- We:turn now to the issue of rank-order:stabil-
ity; that is; the extent to which individuals main-
tain their relative position on the trait contin-
uum over time. Here, ' the data are quite
consistent and permit -some firm conclusions.
The clearest and best-replicated finding is that
starting sometime around the age of 25 to 30,
most personality traits show an impressive level
of stability, even over lengthy-time spans. Costa
anid McCrae (1992b), for instance, reported 24-
year retest-stabilities ranging from .61 to:.71
(median = .65)-on the 10 scales: comprising the
Guilford-Zimmerman . Temperament -+ Survey
(Guilford; Zimmerman; & Guilford, 1976).
Helson -and Klohnen (1998):obtained very simi-
lar-results in an examination of the Big Three.
Specifically, -they assessed women at the ages of
27 and 52 (i.e., a'span of 25years) and reported
stability coefficients of .65 (N/NE); .62:(E/PE),
and 51 (DvC). Not surprisingly; even ‘higher
stability estimates—generally falling in the .65
to’.80 range—are obtained across shorter retest
intervals of 6 t0:12 years (see Costa & McCirae,
1988, 1992b;-Viken et al.,.1994). Thus, it now
seems clear that individual differences become
strongly stable and invariant after the age of 30:

.. But'how stable are these temperamental char-
acteristics prior to- the age of 302 The available
evidence indicates that lower—but still impres-
sive—1levels  of stability can be observed on the
Big Three traits starting around the age of: 20.
McGue:et al. (1993) retested twins between the
ages of 20 and 30 (i.e., a 10-year time span) and
abrained: stability - coefficients of .60 (N/NE),
.59 (E/PE), and .59 (DvC). Similarly, Viken et
al. (1994) computed G-year retest: correlations
on:-measures of N/NE and E/PE using two-age-
based ‘twin: cohorts (aged 18-23.and 24-29 at
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Time 1). Analyses of the younger cohott yielded
moderate to strong stability correlations ranging
from .48 to .60; not sutprisingly, those for the
older cohort were even higher; rangingifrom: .56
to.69. Thus; strongly stable individual® differ-
ences in temperament can be observed:as early as
late.adolescence. -+~ - ' R
- Finally, what-about the stability of tempera~
ment: in childhood and early adolescence? A
thorough review of this large and complex litera-
ture is beyond the scope of our. chapter. Briefly
put, however, studies within this age range gen-
erally report- significant. ‘rank-order stabilities
that are’substantially lower than those seen in
adults (for discussions; see Caspi-8:Silva, 1995;
Gest, 1997; Motison & Masten, 1991; Rubin,
Hymel, & Mills, 1989). These lower stabilities
likely reflect-both (1) true developmental effects
(i.e., temperamental characteristics actually are
more fluid during this period) and (2) assess-
ment problems (e.g., insufficient aggregation;
the difficulties inherent in attempting to ideéntify
valid trait indicators at ‘different:stages-of .devel-
opment). In this regard, it is: noteworthy that
Gest' (1997) obtained extensive - observational
data relevant to the trait of behavioral inhibition
(which, despite its name, appears to be a better
marker of E/PE than DvC) at.ages 10.and 20
(i.e.; a 10-year time span). After aggregating
both sets of data to produce highly reliable meas-
ures; he obtained evidence of strong stability (=
.57) ‘across this extended time interval. These
data indicate that it is possible to observe sub-
stantial stability even starting in childhood:
Next, we consider the issue: of structural-sta-
bility; that is, the extent to which the phenotypic
structure of temperament is invariant across the
life span. An extensive body of evidence—based
on ‘measures of both the Big Three and the Big
Five—has established: that_ essentially identical
structures can be ‘identified:in high:school stu-
dent, college student, normal adult; and older
adult samples (e.g., Costa & McCrae, 1992a;
Digman, 1990; Eysenck & Eysenck; 1975; John,
1990; Mackinnon et ak; 1995; McCrae, Costa,
& Arenberg; 1980). Thus, personality structure
shows impressive stability from :adolescence
through old-age: - PRy
Fewer data. exist for the pre-high school pe-
riod, but the ‘available evidence indicates. that
structures closely paralleling the Big Three:-and
Big Five emerge at an early -age, For instance,
Digman -and associates have replicated the Big
Five structure in a series:.of studies -in- which
teachers rated the characteristics -of: elementary



418 CONTENT AREAS

school  children (Digman, 1997; Digman &
Inouye, 1986). Similarly, several studies have ex-
amined the-factor structure of the Children’s Be-
havior Questionnaire (CBQ; Rothbart & Ahadi;
1994; Rothbart et al., 1994), a parent-report in-
strument .that assesses temperament in children
ages 3 to 8 years. These analyses. consistently
have: identified three higher-order- factors that
closely resemble the Big. Three: Surgency/Ex-
traversion’(i.e., E/PE), Negative Affectivity (i.e.,
N/NE), and Effortful Control (i.e;;-DvC) (see
Ahadi et -al;; 1993; Goldsmith- et-al.,, 1997;
Rothbart & Ahadi; 1994; Rothbartet al., 1994).
Coupled with evidence demonstrating the broad
cross-cultural ‘robustness of these models (e.g.,
Ahadi et al:; 1993; Jang et al.; 1998), these data
support. McCrae and Costas (1997) claim that
“personality - structure -is 2 human - universal”
(p: 514). ey
Temperament and Psychopathology

A:.prominent theme of this chapter is that the
emergence of a theoretical model of tempera-
ment has led to widespread progress in the field.

_Like any good: theory; ‘this model not only ex-

plains a range of existing data but also suggests
avenues for further exploration; moreover, it has
the power to change in fundamental ways how
certain phenomena are conceptualized. The do-
main of psychopathology is one that the emerg-
ing temperamental paradigm has the potential to
transform.- For decades, research in- personality
and psychopathology developed independently,
with little cross-fertilization. Eventually, how-
ever; investigators in each of these fields began to
take notice of the work in the other; to note par-
allelisms :between findings, and to ask how per-
sonality and psychopathology might be interre-
~ lated: ‘Does . personality act as a vulnerability
factor for the development 6f psychopathology?
Is personality changed by the experience of men-
tal disorder? Does personality affect the way in
which psychopathology is manifested? Widiger,
Verhuel, and van-den Brink (Chapter 13, this
volume) ably explore many of these questions
-and plumb research conducted to answer them.

The paradigm we have been discussing points
in- particularto -one of the possibilities that

Widiger and associates discuss, which they label

“spectrum _relationships.” ‘They note that “per-
sonality and psychopathology at times fail to be
distinct conditions” (p. 351) and they use' the
example  of  personality -disorder (perhaps ‘the
clearest .example of ‘the -identity of personality

and psychopathology) as an illustration, point-
ing out that it may be no more “meaningful to
say that Neuroticism contributes to the develop-

‘ment of a borderline personality disorder [than]
to say that Introversion contributes to the devel-

opment of extreme Introversion” (p. 351). In
these cases, perhaps we may invoke Occam’s ra-

.zor and dispense with the notion that there is a

relationship between personality and psychopa-
thology, which treats them as.if they were sepa-
rate entities in independent domains. Rather,
given that associations between N/NE ‘and -a

‘wide range of psychopathology are now quite

well established (Mineka, Watson, & Clark,
1998; Watson et al., 1994; Watson & - Clark,
1994), it may be most parsimonious simply to
consider N/NE an inherent component of many
types of psychopathology, and to recognize that
what we call personality in one context shares a
common origin (not only a genetic diathesis but
perhaps environmental or learning-based etiolo-
gies as well) with what we call psychopathology
in another. e ,
-Similarly, extensive data point to the impor-
tance of the E/PE dimension in.various types of
psychopathology including, for example, bipolar
and unipolar depression (e.g., Clark et al., 1989;
Clark, Watson; & Mineka, 1994; Depue; 1995),

schizophrenia (Fowles, 1992), and eating:disor-
‘der (Vitousek -& Manke,~1994). Likewise; the

DvC dimension has been linked with: psycho-
pathy/antisocial - personality disorder and- sub-
stance abuse (Sher & Trull, 1994) and :eating
disorder- (Vitousek & Manke, 1994).- Agiin, it
may: be more parsimonious to consider the.tem-
perament. dimension as: a component -of  these
disorders ‘rather than as a separable personality

factor that stands in relation to them. . -

Adopting this view of temperament in tela-
tion to psychopathology has far-ranging implica-

‘tions. First, exterisive comorbidity -among_psy-

chological disorders has been acknowledged as a
major challenge to categorical systems of diagno-
sis. In.community-based studies, more than. half
of all individuals who meet criteria for one diag-
nosis also have at least one additional comorbid
disorder (Clark, Watson, & Reynolds, 1995).:In
clinical - samples, - the rates are . considerably
higher, and it is very difficult to explain these
data if diagnoses are conceived. as distinct enti-
ties. However, if one adopts the view that a few
basic temperament dimensions underlie psycho-
pathology, the .phenomenon of comorbidity -is
easily understood: If a person is high on-N/NE,
which is'a component in multiple psychological
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disorders, they are at increased risk for develop-
ing a broad range of disorders. Thus, the likeli-
hood that they will develop more than one of
these disorders is likewise increased. Similarly, if
DvC is a major component of psychopathy and
primary alcoholism, the probability that an indi-
vidual will manifest neither, one, or both disor-
ders will increase relative to an: mdlvlduals level
on the DvC dimension. .

‘This analysis raises the queSuon of the most
appropriate way o conceptualize - diagnoses.
Clearly; it is untenable to argue that the DSM
disorders represent distinct mdependent ertities
in the way that chicken pox is independent of
measles. Given what appears to be a universal
penchant for- ‘categorization, it is. unlikely that
diagnostic . taxonomies will be: replaced . with

purely dlmcnsxonal systems for:classifying disor-

ders. However, it is not improbable that a.sys-
tematic_ordering of diagnoses could emerge

from'a xemperament—base”d “taxonomy, with dis:
orders grouped into classes based in part on the
primary-dimensions that comprtse them. Thus;
for example, disorders in which a hlgh level of
N/NE is a major component (e.g., anxiety and
depressive disorders, "cert ‘vnf',personahty disor-
ders) might form a higherorder.category of “dis-

substance abuse and a.nusocuilv,‘:persanahty disor-

der might be part. of a cluster of “disinhibitory
psychopathology” (Sher & Trull, 1994). Finally,
disorders of E/PE dysregulation might include -

bipolar disorder and borderlme personahty
disorder.

The issue of dxagnostxc seventy is a second
major. challcnge to categorical systems of diagno-
sis that is addressed by adopting a temperament-
based approach. Under the current system, a.cer-
tain. threshold of severity must be passed- for an
individual to receive any- given:diagnosis. How-
ever, in many domains of psychopathology, sub-
clinical cases have beenshown not'only to exist
with high prevalence but, more 1mportantly, to
represent a serious public health problem in
terms of personal suffering, increased psychoso-
cial dysfunctxon, and economic consequences
such as unemployment, increased sick days, and
lower productivity (e.g.» Kessler, Zhao, Blazer, &
Swartz, - 1997; Klein, Lewinsohn, - & Seeley,
1996; Martin, Blum, Beach, & Roman, 1996).
Thus, the distinction between above-threshold
and subclinical cases appears to be ‘arbitrary
and not to représent a true, natutal boundary
between -disorder and nondisorder. This ob-
served lack of a distinctive boundary is pre-
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dicted, of course, from a temperament dimen-
sional perspective.

In sum, the temperament-based model of per-
sonality that has emerged: recently from the
study of trait psychology is a powerful tool that
has been ﬁ'uitfg in integrating diverse ﬁndmgs
regarding personality -structure and processes;
the neurobiology of personality, child develop-
ment, and related domains. It also has far-ran
ing implications for the study of psychopatho %
ogy. As the recent work of Depue and Collins (in
press) illustrates, full specification of this théory
will prove to:be extraordmanly complex. None-
theless, we are optimistic that the broad outlines
of a_temperament-based paradxgm have been
mapped out, and that pursuing understanding
the details of these temperamental systems will
Carry us: well into the 21st century ~
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NOTE
1. Digma.n (1997) has. argued that the Big Five
represent a second tier with two “metatraits” at an even

higher -level. We consider aspects of his argument
subsequently.
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