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ABSTRACT  The revised Reinforcement Sensitivity Theory (rRST) of
personality (Gray & McNaughton, 2000) maintains that trait individual
differences in the operation of defensive systems relate to facets of human
personality, most notably anxiety and fear. We investigated this theory in
2 separate studies (total N = 270) using a threat scenario research strategy
(Blanchard, Hynd, Minke, Minemoto, & Blanchard, 2001). Consistent
with rRST, results showed that individuals with high fear questionnaire
scores tended to select defensive responses entailing orientation away
from threat (e.g., run away) and that fear-prone individuals also tended to
perceive threats as magnified. The extent of this threat magnification me-
diated the positive association observed between fear and orientation
away from threat. Overall, results suggest that interindividual variance in
defensive reactions is associated with a variety of existing personality
constructs but that further research is required to determine the precise
relationship between personality and defensive reactions.

The revised Reinforcement Sensitivity Theory (rRST) of personality
(Corr, 2008; Gray & McNaughton, 2000; McNaughton & Corr,
2004) provides a parsimonious theoretical framework for explaining
aspects of personality in terms of trait individual differences in de-
fensive reactions. This framework is based upon the two dimensions
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of “defensive direction” and “‘defensive distance.” Defensive direc-
tion is a categorical dimension that distinguishes between anxiety,
which is elicited by threats requiring approach and therefore creating
goal conflict, and fear, which is elicited by threats that need not be
approached. For example, this theoretical principle predicts that a
threat (e.g., a large ferocious dog) would elicit fear accompanied by
simple avoidance unless it required approach (e.g., if the dog was
attacking a small child), in which case anxiety would be elicited and
would be accompanied by a behavioral response of risk assessment.
Thus, rRST predicts that a highly trait anxious person is more sen-
sitive than average to threats requiring approach (i.e., that cause goal
conflict between approach and avoidance tendencies) and that a highly
trait fearful person is more sensitive than average to threats that need
not be approached (i.e., requiring simple avoidance or escape).

Defensive distance is a continuous dimension and “‘applies equally
to fear and anxiety” (McNaughton & Corr, 2004, p. 286), implying
that the dimensions of defensive direction and defensive distance are
theoretically independent. According to this view, threats that are per-
ceived as close to the individual in space or time, or both, activate low
neural levels (e.g., periaqueductal gray) and elicit coarse-grained
responses, especially flight, defensive attack, or freezing. As threats
become perceptually more distant, irrespective of their actual distance,
they putatively activate progressively higher neural levels (e.g., pre-
frontal cortex) and elicit progressively more subtle and cognitively
complex responses, such as rumination or risk assessment.

Studies of rRST have shown that trait anxiety and fear are psycho-
metrically separable (e.g., Cooper, Perkins, & Corr, 2007, Heym,
Ferguson, & Lawrence, 2008; Perkins, Kemp & Corr, 2007) and, in
particular, that fear questionnaire scores may reflect a specific sensitiv-
ity to threats that can be simply avoided (Perkins & Corr, 2006). These
findings provide support for the existence of a categorical dimension of
defensive direction but have not demonstrated that perceived defensive
distance exists as an independent dimension. Indeed, there is reason to
think that they are not independent. Gray and McNaughton (2000, p.
6) stated that “the two dimensions are not, however, in practice inde-
pendent, since (given a fixed appetitive motivation conflicting with the
danger) the closer the animal is to the point of danger, the more likely it
is that escape will take precedence over anxious approach.” The extent
of this interdependence has yet to be explored in human personality
research: The purpose of our research was to investigate this.
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Perceptions of Threat and Trait Individual Differences in
Personality

Gray and McNaughton’s (2000) proposal that, in practice, close
threats usually elicit fear-based escape has implications for individ-
ual differences because it suggests that individuals who tend to per-
ceive threat as especially close should (a) be more prone than average
to fleeing from threat and (b) tend to experience fear more often than
an average person. If this analysis is correct, then fear questionnaire
scores may provide a proxy measure of perceived defensive distance,
quite apart from any capacity they have to measure specific sensi-
tivity to threats that need not be approached (i.e., trait fear). This is
an important issue because there does not yet exist a well-established
measure of defensive distance (i.e., perceived threat intensity).

One way to test the above idea is to compare fear questionnaire
scores with human defensive reactions. Previous research has shown
that human defensive responses may be assessed using a written
threat scenario questionnaire (Blanchard, Hynd, Minke, Minemoto,
& Blanchard, 2001). This procedure presents 12 scenarios, each con-
taining different levels of threat intensity and ambiguity, to which
participants choose a response from a list of 10 possible options.
Perkins and Corr (2006) reported that fear questionnaire scores, but
not trait anxiety questionnaire scores, were positively correlated with
a tendency to select scenario responses that entail orientation away
from threat (such as “run away”’), a result that conforms to the pre-
dictions of rRST. If it is true, as Gray and McNaughton (2000)
postulated, that close threats tend to elicit escape, then this finding
provides support for the hypothesis that fear-prone individuals per-
ceive threats as especially close. In addition, Perkins and Corr
showed that, in regression models, a measure of trait anxiety was
associated with an orientation toward threat, again in conformity
with rRST.

The chief aims of this paper were, therefore, as follows: Study 1
attempted to replicate the findings of Perkins and Corr (2006), and
Study 2 attempted to extend this line of research by testing the hy-
pothesis that fear-prone individuals perceive threats as especially
close. Additionally, measures of personality other than fear or anx-
iety may plausibly relate to defensiveness. For example, the
psychoticism scale (Eysenck & Eysenck, 1991) has item content
relating to aggression and tough-mindedness and so seems likely to
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measure individual differences in defensive distance as well as ori-
entation toward approaching and engaging sources of threat. In-
deed, Perkins and Corr showed that psychoticism related
significantly to these defensive measures. The BIS scale from the
Carver and White (1994) BIS/BAS scales (designed to measure sen-
sitivity in the Behavioral Inhibition System and Behavioral Activa-
tion System, respectively) was developed in the context of the
original model of RST. It has item content relating to generalized
negative affective states and cognitions concerned with punishment
sensitivity, but without explicitly separating fear and anxiety. It is
important for the rRST to demonstrate that measures of anxiety and
fear have predictive validity above and beyond the BIS scale or psy-
choticism scale: This was a secondary aim of our research.

STUDY 1

Few studies have sought to test the rRST. Study 1 attempted to
replicate and extend Perkins and Corr (2006) in an independent
sample. This included an evaluation of fear, behavioral inhibition,
and psychoticism as predictors of defensive distance and intensity.

Method

Participants

One hundred seventy-three participants (80 men and 93 women), between
18 and 45 years of age (men: M = 23.78, SD = 6.28; women: M = 24.01,
SD = 6.66) were recruited through advertisements placed at Swansea
University. One hundred twenty-three of the participants were students
and the remainder were nonstudent volunteers. The study was conducted
in accordance with standard ethical requirements and it was approved by
the appropriate ethics committee. All participants gave informed consent
prior to commencing the study.

Questionnaires

Threat scenarios. The same threat scenario questionnaire (Blanchard
et al., 2001) used by Perkins and Corr (2006) was employed. This ques-
tionnaire presents participants with 12 threatening scenarios covering a
variety of situations: (1) attacked in an open space, (2) attacked in an
elevator, (3) attacked in a car, (4) tailgated, (5) angry stranger, (6) shoved
by an acquaintance, (7) knifeman in a park, (8) an arm grabbed in the
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dark, (9) a suspicious noise at night, (10) a threatening phone call, (11) a
possible bomb, and (12) a noise outside a window. Participants are re-
quired to select one response for each scenario from a list of 10 response
options: (1) hide; (2) freeze, become immobilized; (3) run away, try to
escape, remove self (flight); (4) threaten to scream or call for help; (5) yell,
scream, or call for help; (6) threaten to attack; (7) attack or struggle; (8)
check out, approach, or investigate (risk assessment); (9) look for some-
thing to use as weapon; (10) beg, plead for mercy, or negotiate. To permit
comparisons between studies, the threat scenario questionnaire responses
were scored for defensive direction and defensive intensity according to
the same key (Figure 1) used by Perkins and Corr. High defensive inten-
sity values were assigned to especially explosive defensive behaviors, such
as attack or yell or scream that in rodents are displayed at very
short distances to threat, and medium defensive intensity values were as-
signed by Perkins and Corr to behaviors, such as freeze or run, that
are displayed by rodents at intermediate distances to threat. Physically
mild or human-specific verbal responses were assigned low defensive
intensity values.

Personality measures. To measure fear proneness, the Fear Survey
Schedule (FSS; Wolpe & Lang, 1977) was administered. This questionnaire

DEFENSIVE INTENSITY

s
3 Attack
Yell/scream
2 |Look for a weapon Freeze Run
Hide

Risk assess
1 Threaten to scream

Threaten to attack

Beg/plead/negotiate

1 1.5 2

(Towards threat) DEFENSIVE DIRECTION (Away from threat)

Figure 1
Threat scenario response choices coded for defensive intensity and
defensive direction.
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has well-established psychometric properties and requires participants to
indicate how much they feel disturbed by descriptions of 108 aversive
objects or situations (e.g., needles, blood, speaking in public), using a scale
of 0 (no fear) to 4 (very much fear). Although originally formulated to mea-
sure phobic change during therapy, this questionnaire has been shown to
have validity as a measure of fear-related personality variance in nonclinical
settings that is not accounted for by conventional neuroticism-type scales
(e.g., for a summary of validation data, see Perkins et al., 2007). None of the
items in the FSS comprises a clear duplication of the content of the threat
scenario questionnaire; however seven items describe objects, situations, or
people that appear in the threat scenarios: FSS item 11 (automobiles), FSS
item 23 (strangers), FSS item 31 (journeys by car), FSS item 41 (weapons),
FSS item 52 (being in an elevator), FSS item 54 (angry people), and FSS
item 82 (sight of knives or sharp objects).

The Eysenck Personality Questionnaire—Revised (EPQ-R; Eysenck &
Eysenck, 1991) was also used. The psychoticism scale consists of 25 items
measuring impulsivity and tough-mindedness. The other scales included on
the EPQ are Extraversion and Neuroticism, as well as a Lie (social desir-
ability) scale. Items are completed using a binary (yes/no) response scale.
General approach and avoidance tendencies were measured by the BIS/
BAS scales (Carver & White, 1994), which contains 24 items that assess
sensitivity to aversive and appetitive stimuli as conceptualized in the original
version of RST (e.g., Gray, 1982). In the BIS/BAS scales, individual differ-
ences in responses to aversive stimuli (i.e., punishment sensitivity) are mea-
sured by the BIS scale, whereas individual differences in responses to
appetitive stimuli are measured by three separate scales, namely BAS-Drive,
BAS-Fun Seeking and BAS-Reward Responsiveness. Although they mea-
sure related traits, these BAS scale scores often have differential relations
with other personality measures and social behaviors and so were consid-
ered separately in these studies.

Trait anxiety was measured by the Y2 (trait) scale from the Spielberger
State-Trait Anxicety Inventory (STAI; Spielberger, Gorsuch, Lushene, Vagg,
& Jacobs, 1983). This scale is a reliable and valid questionnaire measure of
trait anxiety and consists of 20 items that require the participant to respond
to a number of statements about how they generally feel. Participants in-
dicate their response on a scale of 1 (almost never) to 4 (almost always).

Procedure

Participants were given a booklet containing the personality questionnaires
and the threat scenarios in a classroom environment in small groups
of 5-20 individuals. All participants completed the three personality
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questionnaires first, followed by the threat scenario measure. At the end of
the session, participants were debriefed and thanked for their time.

Statistical Analyses

Pearson’s product-moment correlations were used to assess associations
between personality constructs and defensive reactions. Following the
analysis of Perkins and Corr (2006), multiple regression models tested
whether fear and trait anxiety questionnaire scores predicted scores on
defensive distance and defensive intensity while controlling for the effect
of scores on the BIS and psychoticism scales.

Results and Discussion

Table 1 presents descriptive statistics for personality questionnaire
scores and measures of defensive responding, both for the whole
sample and for men and women separately. Using ¢ tests, we found
that women had significantly higher scores on fear, BIS (both at
p<.01), and neuroticism (p<.05), and they were also significantly
(p<.01) more likely to orient away from threat and to respond in-
tensely to threats. This pattern of significant gender differences
broadly matches those reported by Perkins and Corr (2006). For
example, the mean FSS scores reported by Perkins and Corr were
91.45 (SD = 52.57) for men and 127.56 (SD = 60.26) for women: In
the present study they were similar, at 93.40 (SD = 48.77) and 124.60
(SD = 50.66), respectively.

Table 2 presents correlations between personality and defensive
variables. It shows that fear scores, but not trait anxiety scores, were
significantly (p<.01) and positively correlated with the tendency to
orient away from threat, a clear replication of the same finding by
Perkins and Corr (2006). This finding supports the key rRST prin-
ciple that fear and departure from threat are linked. In addition, this
finding supports the utility of the FSS as a measure of individual
differences in defensive tendencies. Psychoticism scores were signifi-
cantly (p <.01) and negatively correlated with the tendency to orient
away from threat. This finding is similar to that of Perkins and Corr
and suggests that those high on psychoticism are more likely to
confront and directly engage with potential sources of threat. A
more detailed summary of the scale intercorrelations will be pro-
vided in Study 2, which replicated most of these associations.
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Table 1
Descriptive Statistics (Means and Standard Deviations) for
Psychometric Measures in Study 1

t Test and
p Values
Between
Variable Overall Men Women Sexes
1. STAI 41.61 (11.79) 40.46 (11.92)  42.60 (11.64) —1.19 (.235)
2. Psychoticism 7.24 (3.96) 7.69 (3.75) 6.85 (4.12) 1.39 (.166)
3. Extraversion 1492 (5.60) 14.69 (5.60) 15.13 (5.62) — .52 (.606)
4. Neuroticism 12.45 (5.58) 11.39 (5.50) 1337 (5.51) —2.36(.020)
5. Lie 7.34 (3.78)  7.03 (4.01) 7.60 (3.57) —.10 (.321)
6. BAS-D 10.64 (2.58) 10.50 (2.92) 10.75 (2.25) — .64 (.522)
7. BAS-FS 12.08 (2.24) 12.15 (2.04) 12.01 (2.41) 41 (.685)
8. BAS-RR 17.12 (2.29) 17.15 (1.93) 17.09 (2.57) .18 (.855)
9. BIS 20.54 (4.16) 19.45 (4.28) 21.47 (3.74) —3.32(.001)
10. FSS 110.17 (52.04) 93.40 (48.77) 124.60 (50.66) —4.11 (.000)
11. Defensive 1591 (1.63) 15.09 (1.49) 16.62 (1.39) —6.97 (.000)
direction
(high = responses
oriented away
from threat)
12. Defensive 19.10 (3.55) 18.16 (3.21) 19.90 (3.65) —3.30(.001)
intensity
(high = intense
responses)

Note. N=173 (80 men, 93 women). STAI = Spielberger Trait Anxiety Inventory,
BAS-D = Behavioral Approach System—Drive, BAS-FS = Behavioral Approach
System—Fun Seeking, BAS-RR = Behavioral Approach System—Reward Respon-
siveness, BIS = Behavioral Inhibition System, FSS = Fear Survey Schedule.

Table 3 presents the results of multiple regression models that
examined whether the measures of fear and anxiety significantly
predicted scores on defensive direction and defensive intensity while
controlling for the effect of psychoticism and the BIS scale. With
regard to the dimension of defensive direction, fear and BIS (pos-
itively) and psychoticism (negatively) were significant (p<.05) pre-
dictors. However, contrary to the findings of Perkins and Corr
(2006), trait anxiety was not significantly associated with the
tendency to orient toward threat. With regard to the dimension of
defensive intensity, no significant associations with personality ques-
tionnaire scores were found.

Overall, support for Perkins and Corr (2006) was mixed: Fear, as
measured by the FSS, significantly related to an orientation away



10>y G0 >y

AMPaYdS AoAING I8d = §SA ‘WISAS UONIQIYUT [BIOIABYIY = ST ‘SSOUIAIS
-uodsay plemay—wolsAg yovoirddy [eloiARydg = YY-SVY Sunjees unJ—wsig yororddy [eioiaeyag = SH-SVH QALLQ-WISAS yoroid
-dy [eionaeyog = (q-Svg ‘A1ojuoau] ARIxuy Jrel] 1931q[ards = [v.LS [euoderp 9yl uo sosayjuared ur eydie s.yoequol) ¢/] =N 210N

(esudiur = y3y)

(S¥) #+20T  SII"  LIOT 061 —  €00° 001" — 60 e 0v0° L60° $10°— Ausuoiur aAISUSJOQ "C1
(Aeme = y3Iy)

(8%7) #+€€€° 4SSE LOT LYO'— 600 —  HTO — w661 61— 4xl6T 7€l UOondAIIp SAISUJR( [ ]

(967) #:6¥S"  4+0€T S0 = SI0 200" — sxlE #6L1 = 4S61 — 4:06€° SSd 01

(¥8) +SST P60°—  9€0°'— T80 — TTY° #P61 —  4alTE —  #6ES SId 6

(L) sl€€  sClE 6V — 801" €€T orr 980° AA-SVd '8

(L9)  sbft 4861 —  TLO — 4sSS¥ 65T +18T° SA-Svd 'L

(LL)  wTIT— 1007 69T  sa€1T 0L0° a-svd 9

(L) #ITC —  +081 — +48LT — 4C0T AT S

(98)  wTIC— €00 w9LL WSIONOINAN

(88 850" 4xS8€ UOISIOABIIXY "¢

(1) ser WSINOYIAS] T

(T6) IVLS 1

4! 11 01 6 8 L 9 S v ¢ 4 I S[qeLIEA

1 Apnig ur Burpuodsey] aAIsUS]O( PUD A[DUOSISd JO SOINSDSIA JLIIOWOUIASd Usomlag SUOTIO[SII0)D

(A CsA



1080 Perkins, Cooper, Abdellal, et al.

Table 3
The Regression of Defensive Direction and Defensive Intensity on
Personality Questionnaires in Study 1

Defensive Direction Defensive Intensity

Variable R? B SEB B R B SEB B
Step 1 Jd6%* .01

BIS 120 .03 209 —.01 07 —.02

Psychoticism —.08 .03 — .20%* —.09 .07  —-.10
Step 2 19 .02

BIS .08 .04 21% —-.07 10 —.09

Psychoticism —.08 .03 —.18* —.09 .08 —.10

Fear .01 .003 20% .01 .01 15

Anxiety —.01 .01 —.03 —.004 03 -.01

Note. Defensive direction: AR*= .03 (p>.05), defensive intensity: AR>= .01
(p>.05), N=173 (80 men/93 women). BIS = Behavioral Inhibition System.
*n<.05, ¥¥p<.01.

from threat, even when we controlled for other relevant personality
variables, namely psychoticism and BIS. But there was no support
for the association of trait anxiety with an orientation toward threat.
Additionally, there were no significant relationships found between
the key personality variables and defensive intensity.

STUDY 2

Although the results of Study 1 provided only partial support for
Perkins and Corr (2006), there was replication of the finding that
fear questionnaire scores are associated with a tendency to orient
away from threat. Although this finding conforms to the predictions
of rRST, it does not address the different possible interpretations of
this finding. The first interpretation is that defensive direction and
defensive distance dimensions are, in reality, separate, and the sec-
ond interpretation is that, when threats are perceived to be especially
intense, the two dimensions collapse (in other words, at high levels of
perceived threat intensity, fear preponderates).

Study 2 sought to explore these two different interpretations by
examining how situational factors related to the defensive scenarios
might mediate relationships between the questionnaire measure of
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fear and reactions to the defensive scenarios. In addition to measur-
ing participants’ responses to 12 threatening scenarios, their percep-
tions of the five key situational factors that have been shown to
affect rodent defensive behavior were assessed. These situational
factors include (a) the magnitude or intensity of threat, (b) the es-
capability of threat, (c) the distance between subject and the source
of threat, (d) the ambiguity of threat, and (e) the opportunity for
concealment (Blanchard et al., 2001). If Gray and McNaughton’s
(2000) qualification of rRST is correct, that the two dimensions of
defensive distance and direction collapse at high levels of perceived
threat intensity, then a significant positive correlation should be ob-
served between fear questionnaire scores and perceived intensity of
threat as well as a significant negative correlation between fear ques-
tionnaire scores and perceived distance to threat. In addition, if it is
true that fear-prone individuals perceive threat as especially close or
intense and this is the reason they favor simple avoidance responses,
then the positive correlation between fear questionnaire scores and
the tendency to orient away from threat should be mediated by such
perceptions of threat intensity. More specifically, the capacity of fear
questionnaire scores to predict defensive reactions should disappear
when perceptions of threat distance or threat magnitude are entered
in a multiple regression analysis.

Method

Participants

One hundred six participants were recruited through advertisements at
Goldsmiths, University of London. The study was approved by the ap-
propriate ethics committee, and all participants gave informed consent
prior to its commencement. Seventy-five participants were psychology
students participating for course credit, and the remaining were 31 non-
student volunteers. Data screening resulted in 9 participants being ex-
cluded because of partial data and incorrect completion of
questionnaires, resulting in a final sample of 97 participants (22 men
and 75 women), between 18 and 45 years of age (men: M =24.77,
SD =7.85; women: M =21.89, SD = 5.58).

Measures and Procedure

The questionnaires and procedures were identical to Study 1, with the
exception that a modified version of the threat scenario questionnaire was
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used (this measured perceptions of threat as well as defensive reactions).
Prior to choosing a behavioral response to each scenario, participants
were required first to rate their perceptions of each threat scenario, via a
7-point scale, on the following dimensions: (a) magnitude or intensity of
threat, (b) escapability, (c¢) distance between subject and the source of
threat, (d) ambiguity of threat, and (e) opportunity for concealment.
Scoring for the measures of defensive direction and intensity was the same
as described in Study 1.

Statistical Analyses

Pearson’s product-moment correlations were used to assess associations
between defensive variables and personality measures. To test the puta-
tive role of perceptions of situational demand characteristics, as media-
tors of the relationship between personality traits and defensive
behaviors, mediated regression was used (Baron & Kenny, 1986). Medi-
ation is determined if the following criteria are met: First, the predictor
must predict the mediator and the criterion. Second, the mediator must
predict the criterion. Finally, when the mediator and the predictor simul-
taneously predict the criterion, the B coefficient for the predictor (but not
the mediator) must be significantly reduced. Significant mediation is also
tested formally by the Sobel test (Sobel, 1982).

Results and Discussion

Table 4 presents descriptive statistics for all personality scales and
self-reports of defensive reactions, both for the whole sample and for
the two genders separately. Independent sample ¢ tests showed there
were no significant differences between the men and women. This
result was unexpected because women in the past have shown sig-
nificantly greater susceptibility to negative emotions and threat (e.g.,
Farmer et al., 2003; Perkins & Corr, 2006).

Table 5 presents correlations between personality and defensive
variables. As expected, fear (but not trait anxiety) questionnaire
scores were positively and significantly correlated with the tendency
to orient away from threat. This result replicates the findings re-
ported by Perkins and Corr (2006) and those found in Study 1. Fear
questionnaire scores were also positively correlated with the intensity
of defensive reactions and perceived intensity of threat and nega-
tively correlated with perceived distance to threat, escapability of
threat, and availability of concealment. The direction of these cor-
relations is broadly consistent with the prediction that fear-prone
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Table 4
Descriptive Statistics (Means and Standard Deviations) for
Psychometric Measures in Study 2

Variable Overall Men Women
1. STAI 41.13 (10.21) 41.64 (9.97) 40.99 (10.33)
2. Psychoticism 7.61 (3.85) 8.27 (4.14) 741 (3.74)
3. Extraversion 14.65 (4.95) 14.05 (4.93) 14.81 (4.98)
4. Neuroticism 13.67 (5.84) 13.32 (4.79) 13.76 (6.13)
5. Lie 7.53 (3.77) 723 (4.39) 7.60 (3.59)
6. BAS-D 10.69 (2.54) 10.86 (2.66) 10.64 (2.52)
7. BAS-FS 11.27 (2.32) 1141 (2.40) 11.23 (2.31)
8. BAS-RR 16.81 (1.90) 17.32 (2.01) 16.63 (1.84)
9. BIS 21.21 (3.97) 19.82 (3.72) 21.62 (3.97)
10. FSS 111.58 (59.73) 104.73 (53.79) 113.59 (61.56)
11. Defensive direction 16.77 (1.80) 16.27 (1.33) 16.92 (1.90)

(high = responses oriented
away from threat)
12. Defensive intensity 20.98 (2.50) 21.09 (2.47) 20.95 (2.52)
(high = intense responses)
13. Perceived intensity of threat 56.10 (7.43) 54.14 (5.93) 56.68 (7.75)
14. Perceived escapability of threat 51.23 (8.04) 52.77 (4.87) 50.77 (8.73)
15. Perceived distance to threat 36.88 (9.21) 36.64 (8.69) 36.95 (9.41)
16. Perceived ambiguity of threat 46.94 (8.71) 49.82 (8.62) 46.09 (8.61)
17. Perceived availability of 42.60 (9.05) 41.68 (8.95) 42.87 (9.12)
concealment

Note. N=97 (22 men, 75 women), STAI = Spielberger Trait Anxiety Inventory,
BAS-D = Behavioral Approach System-Drive, BAS-FS = Behavioral Approach
System—Fun Seeking, BAS-RR = Behavioral Approach System—Reward Respon-
siveness, BIS = Behavioral Inhibition System, FSS = Fear Survey Schedule.

individuals perceive threats as especially close and intense or, more
generally, have a magnified perception of threat.

Other questionnaire measures of personality that seem likely to
reflect individual differences in defensiveness were also meaningfully
correlated with defensive variables. In particular, BIS scores were
positively correlated with defensive direction, providing support for
the notion that a tendency to orient away from threat indicates high
sensitivity to punishment. This finding is similar to that found by
Perkins and Corr (2006). Psychoticism scores were negatively corre-
lated with perceived intensity of threat. Trait anxiety questionnaire
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scores correlated negatively with perceived escapability of threat, as
did neuroticism scores. Neuroticism scores were also positively cor-
related with defensive direction and perceived intensity of threat,
suggesting that highly neurotic individuals tend to orient away from
threat and perceive threat as especially intense. This pattern of sig-
nificant correlations supports the validity of the threat scenario re-
search strategy; however, their lower magnitude, relative to those
involving fear questionnaire scores and defensive variables, suggests
that fear scores may measure defensive reactions more effectively
than scores on other personality questionnaires.

Theoretically coherent correlations were also found between
threat scenario variables: Defensive direction, defensive intensity,
and perceived intensity of threat were all positively correlated
(p<.01). This finding suggests, as might be expected in real situa-
tions, that threats perceived as intense generally elicit intense re-
sponses that are oriented away from threat and thus provides
support for the construct validity of the threat scenario question-
naire. Perceived distance to threat correlated positively with per-
ceived ambiguity of threat and negatively with perceived intensity of
threat, a pattern of correlations that suggests that perceptions of
threat distance, ambiguity, and intensity tend, in practice, to be
closely intertwined in threatening situations.

Although defensive direction correlated positively with fear
scores, it did not correlate significantly with perceptions of threat
distance, and so a valid mediated regression could not be performed
for these variables. Defensive direction did, however, correlate pos-
itively and significantly with perceived intensity of threat, so a me-
diated regression was performed to test whether or not perceptions
of threat intensity mediate the observed positive relationship be-
tween fear and orientation away from threat.

In support of this prediction, it was found that fear was a signifi-
cant predictor of orientation away from threat (B =.262, p =.009)
and was a significant predictor of perceived threat intensity (B = .389,
p<.001). Perceived threat intensity was, in turn, a significant predic-
tor of defensive direction (f =.364, p<.001). When fear and per-
ceived threat intensity were used simultaneously to predict defensive
direction, fear was no longer a significant predictor (= .142,
p=_.171), but perceived intensity was (f=.309, p=.004). These
results satisfy the four criteria for mediation as specified by Baron
and Kenny (1986). Mediation was also confirmed through a signifi-
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cant result from the Sobel test of mediation (z=2.4, p=.016), sug-
gesting that fear-prone individuals tend to select threat scenario re-
sponses that entail orientation away from threat because they
have a magnified perception of threat relative to less fear-prone
individuals.

GENERAL DISCUSSION

Certain key aspects of the revised Reinforcement Sensitivity Theory
(rRST) of personality (Gray & McNaughton, 2000) were tested,
specifically the claim that interindividual differences in defen-
siveness relate to key facets of personality. Results were broadly
supportive and showed a range of plausible associations between
defensive variables and personality constructs, such as Neuroticism.
More specifically, the previously reported positive correlation be-
tween fear questionnaire scores and the tendency to orient away
from threat (Perkins & Corr, 2006) was replicated in Studies 1 and 2.
These data provide support for the rRST’s assertion that fear is
associated with departure (avoidance or escape) from threat
(McNaughton & Corr, 2004). However, the finding by Perkins and
Corr that trait anxiety questionnaire scores are positively associated
with the tendency to orient foward threat was not supported.

Results supported the prediction (Gray & McNaughton, 2000)
that anxiety and fear responses will not be equally likely at all dis-
tances from threat but that instead fear-based escape reactions will
take precedence over anxious approach when threat is very close
or intense (Gray & McNaughton, 2000). This is a novel finding.
The hypothesis that individuals who perceive threats as especially
close or intense are more prone to fleeing from threat (and thus
will be more prone to fear) was supported by mediated regression
analysis. This analysis showed that fear-prone individuals are prone
to orientation away from threat because they perceive threats as
especially intense.

In general, results suggest that individual differences in defensive
tendencies are associated with aspects of personality but that future
studies are required to translate, into human terms, the rodent find-
ings that have strongly influenced the formulation of rRST. Chief
among these is the finding that anxiolytic drugs increase perceived
distance to threat in rodents (Blanchard, Griebel, Henrie, & Blan-
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chard, 1997) and, given that “we can liken the low trait anxious
individual to the drugged rat” (McNaughton & Corr, 2004,
p. 291), a person low on trait anxiety, in strict rRST terms, can
be conceptualized as someone who perceives threat as less intense or
close than it really is (i.e., has a demagnified perception of threat).
Because our findings link fear, but not trait anxiety questionnaire
scores, to perceptions of threat magnification, they suggest (a) that
rRST is incorrect in linking such perceptions to anxiety or (b) that
conventional trait anxiety questionnaires are not well suited to mea-
suring anxiety when it is strictly defined in rRST terms.

To test the relative merits of these two explanations, studies will
be required that measure the effects of anxiolytic drugs on human
defensive reactions so that candidate questionnaire measures of
rRST trait anxiety may be validated using the same pharmaco-
logical rationale on which the theory is based. Existing evidence,
nevertheless, favors the idea that conventional trait anxiety ques-
tionnaires are not well suited to measuring revised RST trait anxiety,
as anxiolytic drugs are typically not used to treat depression, yet
conventional trait anxiety questionnaire appear to index depression
as well as anxiety (e.g., Bieling, Antony, & Swinson, 1998; Endler,
Cox, Parker, & Bagby, 1992). This view is consistent with the finding
that trait anxiety questionnaire scores correlated negatively with
perceived escapability of threat because it is plausible that depressed
individuals may have an especially pessimistic view of their chances
of successful escape from a threat.

In summary, results indicate that human defensive reactions, as
measured by Blanchards’ threat scenario questionnaire, relate to
personality variables in a way that is broadly consistent with the
rRST of personality (Gray & McNaughton, 2000; McNaughton &
Corr, 2004). Conclusions based on the results of these studies should,
however, be viewed tentatively. First, all of the measures in the studies
were self-report, but behavioral measures may offer a more sensitive
index of defensive behavior because of their often nonreflective, auto-
matic nature. It is possible that the processes required to generate
self-reports superimposes variance (e.g., related to socially acquired
expectations of response styles) over and above relatively low-level de-
fensive reactions (e.g., immediate flight). Second, lack of a longitudinal
or controlled experimental design precludes statements about causality.

A third limitation concerns the psychometric properties of the
threat scenario measure used to derive the scores for defensive
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direction and intensity. As can be seen in Figure 1, there are a greater
number of potential response options available that correspond to
both an orientation toward threat and a less intense form of defen-
sive action. This may potentially reduce overall variability in defen-
sive direction and intensity scores, leading to lower reliability
estimates and attenuated correlations with personality question-
naires. Future studies should seek to examine the psychometric
properties of the threat scenarios in more detail, although the gen-
eral consistency of findings in the original study (Perkins & Corr,
2006), and the two studies reported here, indicate that the threat
scenario questionnaire is reliable, at least regarding measurement of
fear and departure from threat.

Further research is also required to determine whether or not
the findings in these studies replicate with measures of real human
defensive behavior; however, such studies must await the develop-
ment of new behavioral tasks. Our finding that the Fear Survey
Schedule measures, in part at least, perceptions of threat intensity
suggests that this questionnaire might be used to make some tenta-
tive steps toward identifying the factors that affect human defensive
reactions and, ultimately, emotionality, both in its normal and clin-
ical expression. This goal is especially relevant to rRST because Gray
and McNaughton (2000, p. 367) predicted that the heritable core of
negative emotionality is “‘a perceptual bias ... towards the identifi-
cation or magnification of threat of all kinds.”

REFERENCES

Baron, R. M., & Kenny, D. A. (1986). The moderator-mediator variable distinc-
tion in social psychological research: Conceptual, strategic, and statistical con-
siderations. Journal of Personality and Social Psychology, 51, 1173-1182.

Bieling, P. J., Antony, M. M., & Swanson, R. P. (1998). The State-Trait Anxiety
Inventory, Trait version: Structure and content re-examined. Behaviour Re-
search and Therapy, 36, 777-788.

Blanchard, D. C., Hynd, A. L., Minke, K. A., Minemoto, T., & Blanchard, R. J.
(2001). Human defensive behaviors to threat scenarios show parallels to
fear- and anxiety-related defense patterns of non-human mammals. Neu-
roscience and Biobehavioral Reviews, 25, 761-770.

Blanchard, R. J., Griebel, G., Henrie, J. A., & Blanchard, D. C. (1997). Differ-
entiation of anxiolytic and panicolytic drugs by effects on rat and mouse de-
fense test batteries. Neuroscience and Biobehavioral Reviews, 21, 783-789.



1090 Perkins, Cooper, Abdellal, et al.

Carver, C. S., & White, T. L. (1994). Behavioral inhibition, behavioral activation,
and affective responses to impending reward and punishment: The BIS/BAS
scales. Journal of Personality and Social Psychology, 67, 319-333.

Cooper, A. J., Perkins, A. M., & Corr, P. J. (2007). A confirmatory factor analytic
study of anxiety, fear, and behavioral inhibition system measures. Journal of
Individual Differences, 28, 179-187.

Corr, P. J. (Ed.) (2008). The reinforcement sensitivity theory of personality. Cam-
bridge, UK: Cambridge University Press.

Endler, N. S., Cox, B. J., Parker, J. D. A., & Bagby, R. M. (1992). Self reports of
depression and state-trait anxiety: Evidence for differential assessment. Journal
of Personality and Social Psychology, 63, 832-838.

Eysenck, H. J., & Eysenck, S. B. G. (1991). Eysenck Personality Scales (EPS
Adult). London: Hodder & Stoughton.

Farmer, A., Mahmood, A., Redman, K., Harris, T., Sadler, S., & McGuffin, P.
(2003). A sib-pair study of the Temperament and Character Inventory scales in
major depression. Archives of General Psychiatry, 60, 490—496.

Gray, J. A. (1982). The neuropsychology of anxiety: An enquiry into the functions of
the septohippocampal system (1st ed.). Oxford, UK: Oxford University Press.

Gray, J. A., & McNaughton, N. (2000). The neuropsychology of anxiety.: An en-
quiry into the functions of the septohippocampal system (2nd ed.). Oxford, UK:
Oxford University Press.

Heym, N., Ferguson, E., & Lawrence, C. (2008). An evaluation of the relationship
between Gray’s revised RST and Eysenck’s PEN: Distinguishing BIS and
FFFS in Carver and White’s BIS/BAS scales. Personality and Individual
Differences, 45, 709-715.

McNaughton, N., & Corr, P. J. (2004). A two-dimensional neuropsychology of
defense: Fear/anxiety and defensive distance. Neuroscience and Biobehavioral
Reviews, 28, 285-305.

Perkins, A. M., & Corr, P. J. (2006). Reactions to threat and personality: Psy-
chometric differentiation of intensity and direction dimensions of human de-
fensive behavior. Behavioural Brain Research, 169, 21-28.

Perkins, A. M., Kemp, S., & Corr, P. J. (2007). Fear and anxiety as separable
emotions: An investigation of the revised reinforcement sensitivity theory of
personality. Emotion, 7, 252-261.

Sobel, M. E. (1982). Asymptotic confidence intervals for indirect effects in struc-
tural equation models. In S. Leinhardt (Ed.), Sociological methodology 1982
(pp- 290-312). Washington, DC: American Sociological Association.

Spielberger, C. D., Gorsuch, R. L., Lushene, R. E., Vagg, P. R., & Jacobs, G. A.
(1983). Manual for the state-trait anxiety inventory: STAI (Form Y2). Palo
Alto, CA: Consulting Psychologists Press.

Wolpe, J., & Lang, P. J. (1977). Manual for the fear survey schedule. San Diego,
CA: Educational and Industrial Testing Service.



