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Abstract

The objective of the present study was to evaluate the response of social anxiety disorder (SAD) patients to threat scenarios.
First-choice responses to 12 scenarios describing conspecific threatening situations and mean scores of defensive direction
and defensive intensity dimensions were compared between 87 SAD patients free of medication and 87 matched healthy
controls (HC). A significant gender difference in the first-choice responses was identified for seven scenarios among HCs but
only for two scenarios among SAD patients. A significantly higher proportion of SAD patients chose “freezing” in response to
“Bush” and “Noise” scenarios, whereas the most frequent response by HCs to these scenarios was “check out”. SAD males
chose “run away” and “yell” more often than healthy men in response to the scenarios “Park” and “Elevator”, respectively. There
was a positive correlation between the severity of symptoms and both defensive direction and defensive intensity dimensions.
Factorial analysis confirmed the gradient of defensive reactions derived from animal studies. SAD patients chose more urgent
defensive responses to threat scenarios, seeming to perceive them as more dangerous than HCs and tending to move away
from the source of threat. This is consistent with the hypothesis that the physiopathology of anxiety disorders involves brain

structures responsible for defensive behaviors.

Key words: Social anxiety disorder; Defensive response; Threat scenarios

Introduction

Animal studies have provided substantial evidence for
a complex and hierarchical set of defensive behaviors in
response to threatening situations, which are processed
by different brain structures. According to studies with wild
mice carried out by Caroline and Robert Blanchard (1), the
choice of the most appropriate defensive strategy for each
threat depends mainly on the distance from the threat, the
magnitude and ambiguity of the threat, and the availability
of an escape route and/or a place for hiding. Briefly, in the
presence of a clear threat situation, albeit still at a certain
distance from the threat, the animal will choose to flee if a
route of flight is available. In the absence of the possibility
of flight, another option would be freezing. As the distance
from the threat decreases, the alternative would be defen-

sive threat and, as an ultimate possibility, defensive attack.
On the other hand, a potential threat would be associated
with risk-assessment behavior.

From an evolutionary perspective, humans have main-
tained the same neural structures and behavioral repertoire
against threats as those observed in other mammals. Along
this line of thought, Deakin and Graeff (2) have argued that
risk-assessment behavior, elicited by a potential threat, is
related to anxiety, escape from and avoidance of a distal
threat is related to fear, and flight reaction to a proximal
threat is related to panic. Later, McNaughton and Corr (3)
expanded this idea by adding defensive direction, result-
ing in a two-dimensional (distance and direction) model of
defense. They argued that an approach-defensive system
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deals with a potential threat and approach-avoidance
conflict, which is related to anxiety, and that an avoidance-
defensive system commands withdrawal from proximal threats,
which is related to fear and panic. These dimensional systems
are longitudinally distributed along the brain, with the former
largely represented in the forebrain and the latter in the hind-
brain. This model makes a clear distinction between anxiety and
fear/panic. The former is related to moving toward the threat
and involves risk-assessment behavior or behavioral inhibition,
whereas the latterimplies moving away from the threat stimulus
and includes avoidance, escape and flight behaviors.

According to these models, the categorical behaviors and
neural substrates involved in the pathophysiology of anxiety
disorders are distinct (2-4). Panic disorder and specific phobias
are due to abnormalities in the functioning of the avoidance-
defensive system, the formerinvolving the periaqueductal gray,
with the correlated behaviors of exploding or freezing, and the
latter involving the medial hypothalamus and the amygdala,
with the correlated behaviors of escape and avoidance. On the
other hand, generalized anxiety disorder is a consequence of
alterations in the defensive-approach system; the amygdala
and the septo-hippocampal system are the main brain struc-
tures involved in the behavioral categories of arousal/startle
and cognitive abnormalities, respectively. In this hierarchical
model, complex anxiety, such as social anxiety, is placed at the
top of the defensive-approach system, and dorsal prefrontal
areas, among other structures, are the main brain substrate
of this process.

The extrapolation of findings on defensive behavior from
animal studies to humans is not a simple task due to ethical
and even operational limitations. An indirect approach to this
issue in experiments involving human subjects is the use of
scenarios, in which the individual is encouraged to imagine
a particular situation and to try to predict what would be his/
her most likely behavioral response to that situation. In light
of this, a questionnaire composed by a set of threat scenarios
designed to vary along the five dimensions known to influ-
ence animal defensive behavior has been developed (5). In
this study carried out in Hawaii with healthy volunteers, the
majority of the predictions derived from the animal literature
were confirmed, suggesting congruence between human and
non-human defensive systems. These results have been largely
replicated by our group in Brazil (6) and in another study (7)
conducted in the United Kingdom, showing that individuals
with personality traits reflecting high anxiety have a tendency
to face a threat, while those with high traits of fear are more
prone to run away from a threat.

To our knowledge, no study using threat scenarios with
patients with anxiety disorders has been carried out to date.
In the present study, we have chosen to evaluate patients
with social anxiety disorder (SAD), because this is one of the
most common anxiety disorders in the general population,
with a lifetime prevalence ranging from 5.0 to 13.3% (8). The
essential feature of SAD is anxiety in social situations, in which
individuals feel that they are being watched by people outside
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their family environment and fear the resulting negative evalu-
ations. This suggests that SAD patients have a dysfunction of
brain systems responsible for assessing the risks and benefits
of social aggregation (9), which may be probed by the above
questionnaire, which consists of scenarios in which threat is
represented by another human being. Therefore, the objec-
tive of the present study was to evaluate the response of SAD
patients to threatening scenarios. We hypothesized that, in
comparison to controls, SAD patients would show more urgent
responses to the scenarios due to overvaluation of the danger
of the situations depicted in the scenarios.

Material and Methods

Participants

The sample consisted of 174 participants aged 17 to 35
years (mean = 20.98 + 2.69) who were students recruited
from the local university community, with at least 11 years of
formal education.

Participants were initially selected on the basis of screen-
ing instruments for SAD, as described elsewhere (10,11).
The Structured Clinical Interview from the DSM-IV, clinical
version (SCID-CV) (12), translated into Portuguese (13,14),
was administered for the confirmation of the diagnosis of SAD.
Participants who presented other psychiatric disorders were
excluded, except for those with past depressive episodes
because depression is frequently comorbid with SAD. Healthy
controls (HC) were also assessed by the SCID-CV in an effort
to exclude those with a psychiatric diagnosis. In both groups,
participants with a history of psychoactive drug abuse, with
the exception of nicotine, and of clinical medical conditions
were excluded.

The study was approved by the local Research Ethics Com-
mittee from the Hospital das Clinicas de Ribeirao Preto, Sao
Paulo University, and written informed consent was obtained
from each participant. Professional treatmentin the public health
system was offered to all the volunteers identified with SAD.

Psychological measures

Clinical assessment. The presence and severity of anxious
and phobic symptoms were assessed by three different instru-
ments, all of them translated into and adapted to Portuguese:
the Beck Anxiety Inventory (BAl) (15,16) and the Social Phobia
Inventory (SPIN) (10,17), both self-report instruments, and
the Brief Social Phobia Scale (BSPS) (11,18), a hetero-
administered instrument.

Defensive behavior. The Brazilian version of the 12
scenarios for the assessment of defensive behavior (6) was
adapted from the original questionnaire (5) and administered
to all participants. This is a self-report instrument that presents
script-scenarios describing conspecific threat situations, as
described in Table 1.

In response to each scenario, each participant was asked
to choose one of 10 alternative defensive behaviors that he/
she believed would be his/her behavioral response to that

www.bjournal.com.br
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situation. The possible response choices were: hide (protect
oneself behind something, lock the doors); freeze, stand still
(paralyzed with fear); flee, try to escape (run away, drive fast,
climb a tree); threaten to scream or call for help; yell, scream
or ask for help (calling the police or somebody); threaten to
attack; attack or fight (punch, kick, shove); investigate to see
if the danger is real (observe carefully, get closer, check out);
look for something to use as a weapon (a stick, a knife, a gun);
apologize, negotiate or beg for mercy.

Procedure

Data collection was part of an integrated study, as previ-
ously mentioned (10,11). Briefly, self-administered screening
instruments (BAl and SPIN) were applied collectively following
school activities to a total of 2314 undergraduate students aged
17 to 35 years. Of this initial group, 473 possible SAD cases
were contacted by telephone and responded to the F module
of the SCID-IV. The 88 participants identified as SAD cases
as well as 90 healthy volunteers were invited to a face-to-face
clinical interview for confirmation of the diagnosis of SAD or the
absence of a psychiatric diagnosis, in the case of the controls,
when the SCID-CV, the BSPS and the threatening scenarios
were applied.

Statistical analysis

Data were analyzed using the Statistical Package for
the Social Sciences, 16th version for Windows. Categorical
variables were assessed by the Fisher exact test and numeri-

Table 1. Script-scenarios describing conspecific threat situations.
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cal variables by the Student t-test. The defensive behavioral
responses that amounted to less than 10% of the total choices
were collapsed under a general category named “other”. For
each scenario, the proportions of first-choice responses were
compared between groups (SAD and HC). Taking into account
previous studies that have reported significant differences
between genders regarding defensive behaviors (5,6), this
variable was included in the analysis. The alpha value was
set at 0.05. All tests of statistical significance were two-sided.
With the aim to compare our data with previous results, we
used the coding scheme proposed by Perkins and Corr (7) to
code the responses to the scenarios. According to this coding
scheme, Defensive Direction (DD) and Defensive Intensity
(DI) Scores can be obtained by assigning numerical values
to each response. The scores consisted of the sum of all the
responses to the 12 scenarios, which were coded as: “run
away” and “hide” = 2.0; “freeze” = 1.5; remaining responses =
1.0 for the DD score, and as: “attack” and “yell” = 3.0; “freeze”,
“run away” and “hide” = 2.0; remaining responses = 1.0 for the
Dl score. Pearson’s correlations were applied to examine the
associations between severity of symptoms (SPIN and BSPS
scales) and defensive reactions.

The effect size and statistical power (SP) are also provided
for group comparisons. The criteria used to estimate the ef-
fect size for the numerical data were Cohen’sd 0.8 (large),
0.5 =d < 0.8 (medium) and 0.2 = d < 0.5 (small) (19). In
order to interpret the Cramer’s V for the nominal data, the
criteria used were > 0.9 (perfect), 0.7 <V < 0.9 (strong), 0.7

You are walking alone in a familiar, albeit isolated, place when a rough-looking stranger comes out from behind
Late at night, you are alone in an elevator. When it stops and the doors open, a rough-looking stranger enters
You are driving home alone in your car. While you are stopped at a light, an irritated stranger starts to beat on

Driving along a two-way street, you see in your rearview mirror that a car is dangerously close to yours. The

driver cannot overtake you and starts to hit the horn, coming dangerously close to the back of your car

Bush
a tree to attack you
Elevator
quickly to attack you, blocking your exit
Stoplight
the window of your car, insulting and threatening you
Tailgating
Corner

He becomes furious and pushes you

Late at night you are walking in an unknown place. While turning a corner, you accidentally bump into a man.

Acquaintance

Park
Grab
Noise

Phone

Whisper

Steps

You are in an empty place; talking to somebody you do not know very well. Without an apparent motive, he/she
starts to elbow and push you. You are not sure if he/she (same gender as you) is doing this seriously or is just
playing with you

Late at night, you are in a square when you see a rough-looking stranger about ten meters from you holding a
knife. It is obvious that he plans to attack you

Late at night, you are leaving an empty building by yourself, far from any other structures. As soon as you are
outside, you feel a hand grasping your arm

Late at night, it is dark and you are sleeping alone in your bed. You suddenly wake up feeling that you heard a
suspicious noise

Late at night, you are home alone preparing to go to bed when the telephone rings. You pick it up but do not
recognize the voice of the person, who does not identify himself but tells you that he is in front of your house
and then hangs up

You are alone reading a book when you hear noises in front of your house. You cannot distinguish them well,
but when you listen with more attention, it seems to be the sound of people whispering

You are walking alone in a dark and empty place when you hear steps just behind you

www.bjournal.com.br
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<V £0.4 (moderate) and 0.4 <V < 0.1 (small) (20).

We also included a factor analysis of the responses to the
scenarios. Ithas been pointed out that factor analysis can be
employed to evaluate the interconnections and underlying
structure of a set of variables measured on a nominal scale
(21). Therefore, factor analysis was employed to identify
clustering among the 12 scenarios. Before performing the
factor analysis, the Kaiser-Meyer-Olkin (KMO) measure
was calculated to evaluate sampling adequacy. It has been
suggested that KMO values should be equal to or above
0.60 to perform and interpret satisfactorily a factor analysis
solution. Principal factor analysis is the preferable method
for factor extraction when employed in an exploratory man-
ner (20). Because the present study was the first attempt
to explore relationships among the 12 scenarios, factors
were extracted by principal factor analysis. Factor loadings
equal to or higher than 0.5 were generally considered to be
very satisfactory. Varimax factor rotation was performed to
determine the extent to which the 12 scenarios would cluster
together. To determine the number of factors to retain in
conducting the Varimax factor rotation, Kaiser’s criterion
(eigenvalue-greater-than-one rule) (22) was employed.

Results

Clinical features

The demographic and clinical characteristics of the
total sample are summarized in Table 2. As expected,
SAD patients showed significantly higher means on the
severity scales than HC (BAI, t = 14.30, P < 0.001; SPIN,
t=12.71, P < 0.001; BSPS, t = 14.19, P < 0.001). SAD
patients presented a mean duration of the disorder of 9.96

S.C.V. Mesquita et al.

(SD = 4.23) years, with a mean age of onset of 10.96 (SD
= 4.15) years. Approximately half of them were diagnosed
as having a generalized subtype (50.6%). The majority of
the patients were classified as having moderately severe
SAD (71.3%), and fear of public speaking was prevalent
in the sample (92.0%). More importantly, almost all SAD
patients (93.1%) had not been previously diagnosed and
were free of medication at the time of data collection. There
were no significant differences between genders with regard
to clinical features.

First-choice responses to the scenarios
Table 3 shows that the 12 scenarios did elicit different

Table 2. Characteristics of the sample.

SAD patients Healthy controls

Number 87 87
Gender 51 F/36 M 51 F/36 M
Age (years) 21.01+£2.60 20.94 +£2.78

SPIN 34.48 + 13.06* 10.52 + 11.77
BSPS 32.41+10.70* 10.66 + 9.22
BAI 18.78 + 11.90* 8.63 +8.49
DD 16.61 +2.32* 15.45+2.15
DI 19.61 +3.98 18.48 + 3.90

Data are reported as means + SD. SAD = social anxiety disorder;
F = female; M = male; SPIN = Social Phobia Inventory; BSPS =
Brief Social Phobia Scale; BAl = Beck’s Anxiety Inventory; DD =
Defensive Direction Score; DI = Defensive Intensity Score. *P <
0.05 compared to controls (Student t-test).

Table 3. First-choice response rate to each scenario made by SAD patients and gender- and age-matched healthy controls.

Scenario Healthy controls SAD patients

Female (N = 51) Male (N = 36) X2 P Female (N = 51) Male (N=36) X2 P

Behavior % Behavior % Behavior % Behavior %
Bush Run away 52.9 Check out 36.1 23.67 <0.001 Run away 52.9 Run away 41.7 6.31 NS
Elevator Yell 35.3 Attack 30.6 22.31 <0.001 Yell 19.6  Checkout 194 8.14 NS
Stoplight Run away 86.3 Run away 52.8 11.85 0.001 Run away 70.6 Run away 50.0 3.79 NS
Tailgating Run away 49.0 Others 556 6.53 NS Run away 52.9 Run away 50.0 3.93 NS
Corner Apologize 51.0 Apologize 57.5 4.99 NS Apologize 51.0 Apologize 52.8 1.82 NS
Acquaintance Check out 51.0 Checkout 61.1 1.28 NS Check out 37.3 Check out 55.6 2.80 NS
Park Run away 64.7 Runaway 50.0 12.69 0.002 Run away 58.8 Runaway 77.8 7.29 0.026
Grab Yell 353 Check out 50.0 19.24 0.001 Yell 235  Checkout 27.8 526 NS
Noise Check out 52.9 Checkout 77.8 6.42 0.004 Check out 37.3  Checkout 63.9 6.56 0.038
Phone Check out 43.1 Checkout 66.7 4.49 NS Check out 29.4 Check out 50.0 5.36 NS
Whisper Check out 60.8 Checkout 75.0 1.92 NS Check out 51.0 Check out 72.2 4.04 NS
Step Run away 47.1 Check out 50.0 3.54 NS Run away 49.0 Check out 44.4 2.66 NS

SAD = social anxiety disorder. NS = not significant. The Fisher exact test was used for statistical analysis.
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first-choice responses. Among healthy controls, a significant
gender difference infirst-choice responses was found in seven
scenarios. In the scenarios Stoplight, Park and Noise, the first
option was the same for both genders; the first option was
‘run away’ for the Stoplight and Park scenarios and ‘check
out’ for the Noise scenario, but with a significant difference in
the response rate. In the scenarios Bush, Elevator, Tailgating,
and Grab, there were differences between males and females
in the behavior chosen as the first option. ‘Run away’ was the
first choice of females for the scenarios Bush and Tailgating,
whereas males chose ‘check out’ and ‘others’ for the two
scenarios, respectively. In response to the scenarios Elevator
and Grab, healthy women picked ‘yell’ as their first option of
response, and men selected ‘attack’ for the former and ‘check
out’ for the latter.

Among SAD patients, significant gender differences
were observed only in the Park and Noise scenarios. In
the Whisper scenario, a gender difference almost reached
significance (P = 0.051), with a higher proportion of males
choosing ‘check out’.

Previous experience

Previous experiences with situations similar to those
described in each scenario varied across scenarios, but
significant differences in the choice of the most probable
response were found only in the Stoplight and Tailgating
scenarios. In both scenarios, the difference was due to a
higher proportion of individuals with previous experience
choosing ‘run away’.

Comparison between diagnosis groups

A significant difference between groups was found in
two scenarios: Bush (x2 = 14.57, P = 0.005; SP = 0.41,
Cramer’s V = 0.29) and Noise (x2 = 7.19, P = 0.026; SP
= 0.43, Cramer’s V = 0.20). As can be seen in Figure 1,
in both scenarios, these differences were due to a higher
proportion of SAD patients choosing ‘freezing’ (Bush, P =
0.018; Noise, P =0.016), and a higher proportion of healthy
controls choosing ‘check out’ (Bush, P = 0.018; Noise, P =
0.067) as their first option.

Because a significant difference was found in the Stop-
light and Tailgating scenarios due to previous experiences,
the responses of each group to these scenarios were ana-
lyzed, controlling for previous experience. No significant
difference in the first-choice response was found.

With respect to the gender of the participants, no signifi-
cant difference between healthy female controls and female
SAD patients was found. However, significant differences
were found between male participants in the Park scenario
(x2=6.28, P =0.026; SP = 0.74, Cramer’s V = 0.30), with
SAD males choosing a more urgent behavior, ‘run away’,
more frequently than healthy males. There was also a trend
toward significance in the Elevator scenario (x2=7.98, P =
0.088; SP = 0.54, Cramer’s V = 0.33) due to a significant
proportion of SAD male patients (P = 0.024) choosing ‘yell’,
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whereas the primary option of healthy males was mainly
‘attack’. These data are presented in Figure 2.

With regard to the defensive scores, female participants
showed higher scores than male participants, independent
of the diagnosis, in both dimensions [DD (t=4.44,P <0.001;
SP =0.10, Cohen’s d = 0.78); DI (t = 5.26, P < 0.001; SP

80% 7 Bush scenario
60% A
40% A

20% 4 X
00/o -J_‘

80% 7 Noise scenario

hﬂﬁﬂ

60% -

40% A

*
*
0% A : . e . .

Freezing Runaway  Scream Check out Others

|l SAD patients O Healthy controls|

Figure 1. Frequency of first-choice responses to the Bush and
Noise scenarios by SAD patients of both genders (N = 87) and
matched healthy controls (N = 87). SAD = social anxiety disorder.
*Significant differences between groups (P < 0.05, Fisher exact
test).

80%

] Park scenario -
60% 1
40% 1
0% . = —L 1

80% - Elevator scenario
60% -
40% A
*
wl | m] B s B
Attack Threatento Scream Runaway Check out Others
attack

|l SAD patients O Healthy controls|

Figure 2. Frequency of first-choice responses to the Park and
Elevator scenarios by SAD male patients (N = 36) and matched
healthy controls (N = 36). SAD = social anxiety disorder. *Signifi-
cant differences between groups (P < 0.05, Fisher exact test).
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=0.14, Cohen’s d = 0.83)]. As can be seen in Table 2, SAD
patients were more prone to move away from threats [DD (t
=2.24,P=0.027, SP = 0.03, Cohen’s d = 1.23)] and tended
to perceive threats as more intense [DI (t = 1.88, P = 0.061,
SP =0.02, Cohen’s d = 1.17)] than HC. There was a positive
correlation between the severity of phobic symptoms (SPIN
and BSPS scales) and both the defensive direction dimension
(r=0.28,P <0.001;r=0.32, P <0.001, respectively) and the
defensive intensity dimension (r=0.27, P <0.001; r=0.28, P
<0.001, respectively). There was also a significant correlation
between the two defensive dimensions (r = 0.67, P < 0.001).

We also carried out an analysis excluding the six SAD
volunteers who had a previous psychiatric diagnosis and the
significant differences between patients and controls in the
scenarios Bush (x2 = 6.08, P = 0.186; Cramer’s V = 0.284)
and Noise (X2 = 6.94, P = 0.031; Cramer’s V = 0.296) re-
mained.

Factor analysis

The KMO analysis revealed a value of 0.75, indicating
that the correlation matrix was suitable for factor analysis.
Kaiser’s criterion led to a four-factor solution, which accounted
for 55.2% of the variance. Table 4 depicts the pattern of ro-
tated factor loadings for the four-factor solution. As a whole,
the four-factor solution presented a well-defined structure.
All 12 scenarios had salient factor loadings exclusively on
a single factor, and no hyperplanes (i.e., scenarios that did
not have salient loadings on any factor) were found. The
first factor was responsible for 24.4% of the variance, with
an eigenvalue of 2.93. The second factor explained 12.3%
of the variance, with an eigenvalue of 1.42. The third factor
explained 9.8% of the variance, with an eigenvalue of 1.18.
Finally, the fourth factor explained 7.6% of the variance, with
an eigenvalue of 1.37.

Discussion

The aim of the present study was to verify the repertoire of
defensive responses, assessed by threat scenarios of different
levels of intensity, distance, ambiguity, possibility of escape
and/or hiding, of patients with a diagnosis of SAD. To our
knowledge, this is the first study to indicate that persons with
adiagnosis of anxiety disorder process threat stimuli/situations
differently than do healthy controls, which is in agreement with
the experimentally derived hypothesis that implicates neural
defense mechanisms in the physiopathology of anxiety disor-
ders (2-4). Because the great majority of patients included in
this study had not been previously diagnosed or treated, the
present results were not influenced by medications and likely
reflect inherent characteristics of the disorder itself.

The clinical profile of the SAD patients included in this
study, which described a generalized subtype and the fear of
public speaking as the most common feared situation, is in
accordance with epidemiologic studies in the community (23)
and with university students (24). The moderate severity of
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Table 4. Principal axis factor analysis and factor analysis loading
following Varimax rotation.

Scenario Factor

Park
Stoplight
Elevator
Bush
Grab
Step
Noise
Phone
Corner
Tailgating
Acquaintance
Whisper

0.71
0.66
0.65
0.55
0.66
0.66
0.60
0.66
0.64
0.61
0.82
0.77

Factor loadings smaller than 0.5 are not shown.

the symptoms and an average time of untreated symptoms
of about 10 years also correspond with the observation that
people with SAD do not always seek treatment (25). Despite
theirlong history of symptoms, this group of SAD participants
had reached higher educational levels, although it was not
possible to evaluate the difficulties experienced by them.

The profile of the responses to the scenarios chosen by
the healthy volunteers included in this study was very similar
to that of the original study (5) and the validation study, in
which the threat scenarios were adapted to the Brazilian
population (6). In comparison to our previous results, the
most frequent first-choice response of healthy male volun-
teers was the same for 11 scenarios, and, among healthy
women, there was agreement for 10 scenarios. In the pres-
ent study, the first-choice response of healthy men to the
Bush scenario was “check out”, and, in the previous study,
it was “run away”. In the Tailgating and Grab scenarios, the
first-choice responses of healthy women were “run away”
and “yelling”, respectively, whereas in the former study they
were “other” and “freezing”, respectively. These apparent
inconsistencies may be related to differences in the inclu-
sion and exclusion criteria of the samples of the two studies
because, in the former study, the occurrence of a psychiatric
diagnosis was not systematically investigated, as done in
the present study. Therefore, we can speculate that, in the
previous study, more anxious participants were included in
the sample, which led to a higher proportion of more urgent
responses to the threat scenarios.

We also confirmed differences between genders in three
scenarios (Elevator, Stoplight and Grab), as previously
described (6), and we found gender differences in four ad-
ditional scenarios (Bush, Tailgating, Park, and Noise). It is
important to emphasize that the difference between genders
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was confirmed in just two scenarios (Noise and Park) among
SAD patients. The results obtained in the Park scenario are
particularly interesting because the first-choice response
“run away” was more frequent among healthy women than
among healthy men but more frequent among SAD male
patients than among SAD female patients. Observational
studies with primates suggest that females tend to move
away from sources of danger, probably due to their physical
vulnerability and lower ability to fight compared to males (26).
This is in agreement with the results obtained with healthy
volunteers, but the reason for a shift in an opposite direction
among the SAD patients is unclear.

With regard to the influence of previous experience on
the responses, the results obtained in the present study also
agree with those reported in our previous study (6). Partici-
pants with previous experience in the situations described
in the Stoplight and Tailgating scenarios tended to choose
more urgent responses more often than those without previ-
ous experience.

The main result obtained in the present study concerned
the difference between SAD patients and healthy volunteers
in their responses to two scenarios, independently of the
volunteers’ gender. SAD patients tended to choose a more
urgent response, “freezing”, in comparison to HC, who
chose “check out”, in the Bush and Noise scenarios. This
suggests that SAD patients interpreted the threat situations
described in these scenarios as more dangerous than healthy
controls. Similarly, male SAD patients chose “run away” as
their primary response to the Park scenario more often than
healthy volunteers and “yell” in response to the Elevator
scenario, which otherwise was more common in females.
Taken together, these data point to a higher vulnerability of
SAD patients to social situations perceived as dangerous,
as indicated by hypersensitivity to threat stimuli leading to
maladaptive responses.

Along the same lines, SAD patients had higher scores for
defensive direction and defensive intensity scores compared
to controls, which is in agreement with previous data showing
that fear-prone persons tend to select responses that move
them away from the source of threat, probably because
they have a magnified perception of threat relative to less
fear-prone persons (27,28). The propensity to move away
from a threat and to perceive it as more intense seems to
be related to the severity of the phobic symptoms because
a significant, albeit weak-to-moderate, correlation between
defensive scores and clinical rating scales specific for SAD
was found here. On the other hand, the correlation between
the two dimensions was also significant and qualitatively ro-
bust, which is in agreement with McNaughton and Corr’s (3)
proposition that the two dimensions collapse when a threatis
perceived as particularly intense (i.e., at high intensity levels
of perceived threat, the fear prevails).

Factor analysis points to an organization of the threat
scenarios into four dimensions. The first factor includes
four scenarios - Elevator, Stoplight, Bush, and Park - that
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represent unambiguous threats with high intensity and short
distance and with features associated with responses to a
proximal threatin animal studies (5). Itis also noteworthy that
all four scenarios have a component in their description of a
“rough-looking” or “irritated” stranger who takes an explicitly
aggressive approach, representing an immediate physical
threat. This analysis was corroborated by the fact that the
most frequent response given by the participants evaluated
in this study was “run away”, although the most frequent
response of male SAD patients to the Elevator scenario
was the unintuitive “check out”. The latter finding reinforces
the hypothesis of a maladaptive defensive response in SAD
patients. The second factor grouped three scenarios - Grab,
Step and Noise - sharing intermediate levels of intensity,
uncertainty of the threatening situation, and moderate-to-low
possibility of flight. The third factor included three scenarios
of potential threat of moderate ambiguity - Phone, Corner,
Tailgating - that required high levels of alert and vigilance
and yet were paired with a reasonable chance of escape.
These are characteristics of threats that elicit risk-assessment
behavior in animal studies (5). Finally, the fourth factor in-
cluded the two scenarios - Whisper and Acquaintance - with
the lowest level of intensity and highest chance of escape.
Thus, factorial analysis confirmed the gradient of defensive
reactions derived from animal studies.

The results obtained in this study should be viewed
with caution because we were not assessing the actual
defensive behavior but rather the beliefs of the participants
regarding how they would react in situations represented in
the scenarios. Still, it is believed that the use of script-driven
scenarios may give an approximate, acute estimation of
behavioral trends because humans respond emotionally to
symbolic stimuli and memory imagery (28,29).

This study has some limitations worthy of note. The sample
consisted only of young adults (university students) and the
statistical power was small for some measures; thus, the results
cannot be generalized to other populations. However, this fact
allowed the assessment of subjects selected from a homog-
enous community, who were not undergoing any specific treat-
ment, which led to a better balance of age, gender, educational
and socioeconomic levels. Moreover, the study considered
DSM-IV axis | comorbidities only and did not characterize the
premorbid psychiatric history of the subjects.

In summary, we have shown that SAD patients tend
to choose more urgent defensive responses to threat sce-
narios, perceiving them as more dangerous than healthy
volunteers and tending to move away from the source of
threat. These data are in agreement with the hypothesis
that the physiopathology of anxiety disorders may involve
brain structures responsible for defensive behavior. Future
investigations will benefit from the controlled inclusion of
SAD patients under treatment so that the potential effects
of medication and psychotherapy, which are known to lead
to symptom improvement, on responses to threat scenarios
can be evaluated.
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