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ABSTRACT

One of the most frequently used self-report instruments of human defensive behaviors is
Blanchards' threat scenarios. The aim of this study is to reevaluate situational cues on defensive
behavioral repertoire by the modified version of the instrument. Instead of the first choice
response format, we implemented a five-point Likert type scale. This allowed the use of different
statistical procedures to reevaluate the instrument. The instrument was administered to 1136
(40.85% males) participants from the general population of Croatia. Results revealed that the
scenarios represent valid measures of the risk assessment, fight and flight, but not freezing
responses. In addition, it was found that females tend to avoid, while males tend to confront the
source of threat. The results are highly congruent with the findings in other cultures. We
conclude that this instrument may represent a very useful tool in the research of human
defensive behavioral repertoire, except for freeze reactions.

Keywords: Threat scenarios, fight, flight, freeze, risk assessment.

INTRODUCTION

Mammals' defensive behavioral repertoire contains a set of specific behaviors, such as
risk assessment, fight, flight and freezing. Numerous studies on rodents have shown that
neuropsychological basis for these behaviors is located in lower brain structures
(Fanselow, 1994), and it is assumed that they are reflexive behaviors triggered by specific
environmental cues (e.g. Adolphs, 2013; Blanchard & Blanchard, 2008; Bracha, 2004;
McNaughton & Corr, 2008).
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Neurophysiological studies of human defensive system raise numerous ethical concerns,
which makes animal studies very valuable in this field. Reasonably, we cannot observe
and measure the defensive behavioral repertoire in humans by using the same methods
as in animal studies. Hence the study of human defensive behavior frequently relies on
self-report instruments, among which the threat scenarios, developed by Blanchard,
Hynd, Minke, Minemoto and Blanchard (2001), is the most used one.

Studies conducted with this instrument in Hawaii (Blanchard et al., 2001), Brazil
(Shuhama, Del-Ben, Loureiro, & Graeff, 2008), and UK (Perkins & Corr, 2006) have
shown almost zero cultural effect. This is understandable, since the defensive behaviors
should be almost reflexive and deeply biologically grounded (Adolphs, 2013; Canteras &
Blanchard, 2008). All three abovementioned studies show that defensive reactions are
triggered by contextual cues. Specifically, ambiguous threat situations tend to elicit risk
assessment (Blanchard, Blanchard, & Rodgers, 1991), while in clearly dangerous
situations, fast avoidance response, such as flight, freeze or defensive fight are more
appropriate (Bracha, 2004). In addition, flight is more appropriate in situations in which
clearly dangerous or alarming stimuli are very distant, because it enables escape.
However, if the stimulus is in close spatio-temporal proximity, but the predator has not
yet perceived the prey, tonic immobility or freezing serves as a mechanism of avoiding
the predator's attention (Schmidt, Richey, Zvolensky, & Maner, 2008). If the predator is
very near and has spotted the prey, i.e. it cannot escape nor "pretend dead" anymore,
attacking the predator is the only option for the prey (McNaughton & Corr, 2008). Table
1 summarize contextual cues of each of defensive behaviors.

Table 1: Summary table explaining type of situation that elicits certain defensive behavior.

Possibility to avoid
Level of R K
Presence on threat Escape confrontation with
dangerousness
the threat
Risk . . .
Ambiguity Low/moderate Available Available
Assessment
Flight Clear Moderate/high Available Available
Freeze Clear High Not available Available
Fight Clear High Not available Not available

The aim of this study is to validate Blanchard et al's (2001) threat scenarios with
modified response format, which would allow the use of parametric statistics. Although
the threat scenarios are frequently used to study human defensive behavioral repertoire
(e.g. Krupi¢, Krizani¢, & Corr, 2016; Perkins & Corr, 2006; Shuhama, et al., 2008), this
instrument has not yet been analyzed with parametric statistics procedures, since the
original version of the scenarios contains first choice format that provides data on a
nominal scale. For the purpose of this study, we will reevaluate the findings yielded by
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the instrument in previous studies by using Likert type answer format instead of the first
choice one.

We expect to confirm that the scenarios can be grouped in four situational contexts
which elicit certain defensive behavior: (a) risk assessment should be elicited in
ambiguous situations; (b) flight response in clearly dangerous, but escapable situations;
(c) freeze in clearly dangerous and unescapable situations; and (d) fight in clearly
dangerous situations when fight and freeze are not an option anymore (see Table 1). For
further validation of modified Blanchard et al's (2011) threat scenarios, we will explore
sex differences in defensive behaviors. We expect that males will show a greater tendency
to confront the source of threat in comparison to females, who will show a greater
tendency to avoid the threat. According to Taylor et al. (2000), the sex differences are a
result of differences in the functioning of the neuroendocrine systems. Whereas males
tend to engage in more testosterone associated, aggressive behaviors, females tend to
have higher level of oxytocin and estrogens that promote non-aggressive behaviors such
as tend and befriend.

METHOD

Participants

Total of 1136 participants from the general population of Croatia (40.85% male), aged
between 12 and 69 (M = 23.65, SD = 8.07), completed the threat scenarios with
modified response format. The participants were recruited into the study via Limesurvey
online survey system that was shared by social networks and local web portals.

Measure and Procedure
Threat scenarios (Blanchard et al, 2001) was designed to measure ten defensive
behaviors in twelve threatening situations. The first group of items (defensive behavior)
presents a list of ten behaviors from which participants, in the original instrument, must
choose the most likely behavior (i.e. first-choice method) for each of the twelve threat
scenarios: hide; freeze, immobilization; run away, try to escape; threaten to scream or call
for help; yell, scream, or call for help; threaten to attack; attack or struggle; check out,
approach, or investigate; look for something to use as a weapon; and beg, plead for
mercy, or negotiate. In this study, besides the first choice, all the defensive behaviors
within the scenarios were rated on a Likert scale ranging from 1 = not likely at all to S =
certainly,. The second group of items focuses on the description or the perception of the
scenario (scenario perception). These items measure: magnitude of threat; escapability of
the situation; ambiguity of the threat stimulus; distance between the threat and the
subject; presence of a hiding place. These items were rated on a Likert scale ranging from
1 = not at all to S5 = extremely. Items in the instrument were presented in consistent order.
For each scenario, participants rated their first choice defensive reaction, then the
likelihood of all ten defensive reactions (defensive behavior) and the scenario perception
items. The same procedure was repeated for each scenario.

The Ethics Committee of the Faculty of Humanities and Social Sciences in Rijeka
gave approval for the study.
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RESULTS

The effect of the situation on human defensive behavior was tested by two repeated
ANOVAs. Since Mauchly's spheracity test indicated unequal variances in both analyses,
we interpreted the F ratios with Greenhouse-Geisser correction, and Bonferroni as the
post hoc pairwise comparison.

In the first repeated ANOVA, five items describing threat scenarios were treated as
dependent variables (scenarios perception) and twelve scenarios as independent
variables. The results have shown strong differences in perception between the scenarios
(F(8.78, 9969.55) = 386.13, p < .01, 1,2 = .25). Figure 1. summarizes the descriptive
statistics. Based on Bonferroni post-hoc test (full table can be provided on request),
acquaintance and grab scenarios (see Appendix for description) were perceived as
ambiguous threat situations where potential threat was in close personal proximity, and
thus there was limited possibility to hide, conceal or protect. We labeled this group of
scenarios as Psychological risk assessment. Noise, phone, bomb and whisper scenarios were
perceived as ambiguous threat situations with possibility to escape or hide. This group of
risk-assessment provoking scenarios was labeled as Physical risk assessment. The only
scenario that was perceived as clearly dangerous scenario without possibility to freeze or
escape, which corresponds to the fight-provoking scenario (Fight), was the elevator
scenario. Bush, corner and park scenarios were perceived as clearly (unambiguously)
dangerous scenarios with possibility to escape and hence represent the group of flight-
provoking scenarios (High flight). Finally, the fifth group of scenarios that encompasses
stoplights and tailgating was also perceived as flight-provoking, but with moderate level of
dangerousness and thus was labeled as moderate-flight-provoking scenarios (Moderate
flight).

Additionally, we tested sex differences in defensive behavioral repertoire across five
groups of scenarios with the second repeated ANOVA. The scores of defensive behaviors
in groups were averaged. The results have shown significant differences between sexes in
defensive reactions across all five groups of threat scenarios (three-way interaction
between sex, scenarios and defensive behaviors is significant, F(36, 1099) = 18.85, p <.
01, np2=.38). Descriptive statistics are presented in Table 2.

In general, males are more likely to display more aggressive behavior toward the threat
(threaten to attack, attack, look for a weapon) and to explore the dangerous situation (risk
assessment), while females tend to avoid danger (hide, freeze, run, threaten to scream, and
yell/scream). These findings are consistent across groups of threat scenarios, but they are
most obvious in fight and flight groups of scenarios. The only non-significant differences
were found for hide in Moderate flight and look for a weapon in Psychological and
Physical risk assessment, and Fight. Furthermore, there are differences between the sexes
in the most likely behavioral reactions in different groups of threat scenarios. The
clearest sex difference was found in fight-provoking scenario, in which males were most
likely to attack the source of danger, while females were most likely to yell or scream for
help. In High flight-provoking situation, the most common male reactions were looking
for a weapon and run, while run was the most common one for females. In Moderate
flight situation males were more likely to react with run and risk assessment, while females
were again more likely to react with just run from the situation. Similarity between sexes
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Psychological risk assessment Physical risk assessment Fight Flight Moderate flight
Male Female Male Female Male Female Male Female Male Female
M SD M SD M SD M SD M SD M SD M SD M SD M SD M SD

Hide 134 062 148 068 187 087 259 098 135 070 151 086 187 078 240 088 137 068 141 066
Freeze 175 0.86 247 097 184 092 28 110 190 1.00 277 123 183 086 256 098 155 077 204 093
Run 214 098 291 097 206 084 268 093 245 124 358 123 3.6 107 421 073 295 128 3.93 102
;i‘::::j“ 477 08 259 104 172 079 209 087 215 113 355 119 210 089 317 100 173 087 237 097
Yellscream 1.80 091 266 096 188 089 240 094 237 124 4.08 107 223 095 359 088 171 090 235 099
:tlt‘:i;ten o 67 108 242 105 212 089 180 077 330 120 284 130 28 097 230 093 272 109 223 107
Attack 267 103 249 101 222 089 185 078 3.78 114 328 130 301 096 243 095 263 107 203 099
Risk

3.68 113 337 112 3.94 092 3.65 101 297 126 232 124 292 102 211 096 3.01 122 239 113
assessment
Look fora
weapon 241 108 231 103 299 097 311 095 327 125 322 128 331 100 311 100 256 112 225 105
Beg plead
negotiate 174 091 197 098 155 077 173 08 197 105 256 118 185 084 224 095 154 080 164 081

Note: bolded scores are the most probable defensive reaction in certain type of threat situation
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was seen in Psychological and Physical risk assessment scenarios in which both sexes were most
likely to investigate the potential danger (risk assessment).
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Figure 1: Means of threat scenarios based on five items of scenario perception.

DISCUSSION

The aim of this study was to examine the effect of situations' perception on human
defensive behavior using the threat scenarios (Blanchard et al,, 2001). According to
Blanchard et al. (2001), four groups of threat scenarios were expected (risk assessment,
fight, flight and freeze). On contrary, the results of this study suggested five groups -
Physical and Psychological risk assessment, Fight, Moderate flight and High flight
scenarios. The main finding was that the instrument does not contain a scenario that
might provoke freeze behavior.

One of the reasons why freeze scenarios' group was not identified could be the
inappropriateness of self-report methodology to asses such type of behavior. Namely,
Volchan et al. (2017) found that different types of freezing last much shorter in
comparison to other behaviors, which could be the reason for the lower awareness of the
freeze reactions in participants. The second reason might be that all scenarios include
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another human as a potential threat. It is possible that threats including animals are more
likely to produce freeze reaction. Our data are in line with Harrison, Ahn and Adolphs
(2015) results showing that freeze was never the most common response in the original
Blanchard scenarios, but it was the most common one for the animal-threat scenario (see
Harrison et al,, 2015). Nevertheless, the current version of the instrument simply does
not have a freeze-provoking scenario, which supports the importance of new freeze
inducing scenarios for the study of freeze reactions, which was done in Harrison et al’s
(2015).

Furthermore, results regarding the two types of risk assessments are also in line with
Harrison et al’s (201S5) distinction between physical (dangerous animals or
environmental disasters) and psychological (interaction with another person) types of
risk assessments in humans. Although the common feature of both risk assessment
scenarios is a higher level of ambiguity (Blanchard, Griebel, Pobbe, & Blanchard, 2011),
they can differ in the defensive reaction (see Harrison et al., 2015). Our data indicates
that Blanchard's threat scenarios can also be used to assess both types of risk assessment.
Differentia specifica of these two groups of scenarios is the presence of a person, where
scenarios involving another person as a potential source of threat represent Psychological
risk-assessment scenario. Nevertheless, the results from Table 2 prove that both groups of
scenarios evoke risk-assessment.

The fight provoking scenarios are represented by only one scenario (the elevator),
where danger is clearly present and intense, and there is no place to escape. Finally, the
two flight provoking scenarios differ in defensive intensity or dangerousness of the
threat, but both are characterized by clear presence of danger with the possibility to
escape.

To further examine situational threat scenarios’ effect on defensive behavior, we
tested sex differences in defensive reactions. In general, females tend to avoid the source
of threat, while males are more prone to confronting it, which is congruent with findings
of Blanchard et al. (2001), and Harrison et al. (2015). Females tend to scream/yell for a
help and run away in dangerous situations, while males are more prone to attacking/
threatening to attack and looking for a weapon, which is also congruent with the findings of
Taylor et al. (2000). Namely, these sex differences are the result of different neurobiology
and the environment of evolutionary adaptedness. While males tend to have more
testosterone associated, aggressive behaviors, females tend to have higher level of
oxytocin and estrogens that promote non-aggressive behaviors such as tend and
befriend. Furthermore, since the defensive fight reactions elevate the potential threat for
women during pregnancy, their defensive behavioral repertoire is more oriented towards
avoiding any source of threat in the first place, rather than exposing themselves to
dangerous threats by confronting them (Taylor et al., 2000).

Finally, the perception of scenarios in Croatian sample did not differ greatly from the
studies conducted in Brazil and Hawaii. The UK studies (Perkins et al., 2010, Perkins &
Corr, 2006) did not provide any data on the perception of scenarios, which our cross —
cultural comparison is based upon. Table 3. summarizes the findings for scenarios’
perception from the three studies that contain the results of the perception across
scenarios. As it can be seen, the perception of scenarios is highly congruent among
cultures, suggesting that there are no significant cultural differences in perceiving threat
situations. Nevertheless, direct comparison in cross-cultural studies is warranted.
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However, it is important to emphasize that all abovementioned studies (including this
one) were conducted on non-representative samples. In future studies, it would be
interesting to assess the defensive behavioral repertoire among participants with
different socioeconomic background and place of residence. Namely, some areas of
towns and cities are less secure than others. For instance, Brazilian favelas are
significantly more dangerous compared to a more touristic route in Rio de Janeiro. To
sum up, previous personal experience could have a significant impact on the defensive
behavioral repertoire, just as it has on coping strategies in general (e.g. Knezevi¢, Krupié,
& Sucurovi¢, 2016).

Table 3: Comparison of the most salient scenarios rated on five items measuring
perception of threat scenarios from samples from Croatia, Brazil and Hawaii

Croatia Brazil (Shuhamaet  Hawaii (Blanchard
al., 2008) etal.,2001)
Highest  park, elevator park, elevator park
Dangerousness whisper, noise, whisper, noise, )
Lowest . . acquaintance
acquaintance acquaintance
: I stoplight, .
Highest  stoplight, tailgatin e stoplight
& pught, faligating tailgating PUg
Escapability
Lowest elevator elevator elevator
) ) whisper, noise )
Highest ~whisper, noise, phone horf)e ’ ’ whisper
Distant P
elevator, grab,
Lowest elevator, grab, corner elevator, grab
corner
Hichest acquaintance, noise, acquaintance, acquaintance,
1gnes . . . .
& whisper noise, whisper noise
Ambiguity
Lowest  park park park
. . . . noise, whisper,
Place of Highest  spotlight, whisper spotlight, whisper hon)e Pey
concealment or P
protection Lowest  elevator, grab elevator, grab

Some methodological concerns should be highlighted before the conclusion. The first
choice answer format may seem more ecological than the likelihood estimation of all ten
defensive behaviors measured by Likert type answer format. Indeed, out of many
potential defensive reactions, an individual can react only in one certain way in any given
situation. However, both answer formats have their own weakness and strengths. The
contribution of this study is that Blanchard et al’s (2001) threat scenarios were assessed
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by using a different answer format, which produced novel findings regarding the
instrument.

To sum up, results indicate which of the scenarios within the instrument are
conceptually similar, and which scenarios elicit which defensive reaction. The results of
the study suggest that the threat scenarios do not cover whole range of defensive
behavior in humans. As a result, Harrison et al’s (2015) version of the instrument
represents a promising solution for the study of human defensive behavior.
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