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The “hypervigilance, escape, struggle, tonic immobility”

evolutionarily hardwired acute peritraumatic response

sequence is important for clinicians to understand. Our

commentary supplements the useful article on human

tonic immobility (TI) by Marx, Forsyth, Gallup, Fusé,

and Lexington (2008). A hallmark sign of TI is peritrau-

matic tachycardia, which others have documented as a

major risk factor for subsequent posttraumatic stress

disorder (PTSD). TI is evolutionarily highly conserved

(uniform across species) and underscores the need for

 

DSM-V

 

 planners to consider the inclusion of evolution

theory in the reconceptualization of anxiety and PTSD.

We discuss the relevance of evolution theory to the

 

DSM-V

 

 reconceptualization of acute dissociative-

conversion symptoms and of epidemic sociogenic dis-

order (epidemic “hysteria”). Both are especially in need

of attention in light of the increasing threat of terrorism

against civilians. We provide other pertinent examples.

Finally, evolution theory is not ideology driven (and

makes testable predictions regarding etiology in “both

directions”). For instance, it predicted the unexpected

finding that some disorders conceptualized in 

 

DSM-IV-TR

 

as innate phobias are conditioned responses and thus

better conceptualized as mild forms of PTSD. Evolution

theory may offer a conceptual framework in 

 

DSM-V

 

both for treatment and for research on psychopathology.
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INTRODUCTION

 

The published research agenda (Kupfer, First, & Regier,
2002) for the 

 

Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-V)

 

 advocated the “develop-
ment of a physiologically based classification system in
the 

 

DSM-V

 

” (Charney et al., 2002). Psychophysiological
research on PTSD is expanding at all levels of inquiry;
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In this commentary, we will interchangeably use “innate,”
“hardwired,” “evolutionarily conserved,” “evolved,” and
“prepotentiated” fears for the nonassociative mode-of-
acquisition-based fears traditionally termed “unconditioned,”
“primary,” “instinctual,” “prepared,” “ancestral,” “anachronistic,”
“primeval,” or “atavistic.”  Additionally, we will mostly use the
neurobiological research-based etiological terms “memory-
trace-overconsolidation-based disorders,” “overconsolidated-fear
disorders,” or “overconsolidational anxiety disorders” (Bracha,
2006; Pitman & Delahanty, 2005). These are newly proposed
terms for the associative-mode-of-acquisition-based, PTSD-
like disorders traditionally termed “secondary,” “learned,”
“conditioned,” “posttraumatic,” or “acquired.”
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for example, neuron counting methods (adopted from
Parkinsonism research) have shown damage to the locus
ceruleus in chronic PTSD (Bracha, Garcia-Rill, Mrak,
& Skinner, 2005). The 

 

DSM-III

 

,

 

 DSM-IV

 

, 

 

DSM-IV-TR

 

(American Psychiatric Association, 1980, 1994, 2004),
and 

 

ICD-10

 

 (World Health Organization, 2004) have
judiciously minimized discussion of etiologies to dis-
tance clinical psychology and psychiatry from Freudian
psychoanalysis. This goal has been largely achieved, and
several authors now argue that sufficient empirical evi-
dence has accumulated to re-introduce etiological factors
into 

 

DSM-V

 

 (Akiskal & Akiskal, 2005; Bracha, 2006;
Bracha, Ralston, et al., 2005, 2007; Cosmides & Tooby,
1999; Nesse, Stearns, & Omenn, 2006; Tooby & Cosmides,
1990). A related problem in 

 

DSM-IV-TR

 

 and 

 

ICD-10

 

 is
that the classification of anxiety disorders is neither
mode-of-acquisition-based nor brain-evolution-based
(Bracha, 2006).

 

FREEZE, FLIGHT, FIGHT, FRIGHT

 

Discussing the “Hypervigilance, Escape, Struggle, Tonic-
Immobility” sequence, Bracha et al. (2004) asked the
question, “Does ‘fight or flight’ need updating?” Because
the phrase “Hypervigilance, Escape, Struggle, Tonic
Immobility” may be difficult to remember, the authors
coined the catchphrase “Freeze, Flight, Fight, Fright”
(the four Fs of mammalian fear). Tonic immobility (TI)
in humans is essentially what European psychiatrists call
“fright” or “effroi” (Bracha et al., 2004). The resemblance
of TI to the fear behavior of other animals is striking.
For example, a well-documented component of TI in
the opossum and some other animals is loss of bowel
control. A full 3% of acutely traumatized humans of
both sexes also admit to having experienced this sign of
extreme fear (Bracha et al., 2003).

The motor rigidity seen in TI superficially resembles
rigor mortis as well as “decorticate rigidity” or “decorticate
spasticity,” which is a hallmark sign of diffuse injury to
the cortex. The neurobiology of this similarity is outside
the scope of our commentary; however, it is one reason
for the alarm that TI often produces in the emergency
room setting. TI manifests as “waxy” flexibility and one
tragic consequence for combat veterans has been misdi-
agnosis as psychotic catatonia. Consequently, veterans
with severe combat-related PTSD may have received a
less appropriate treatment. The often reported resolution

of the catatonic form of TI following Amytal interview
or intravenous administration of a single dose of benzo-
diazepine is consistent with the above view of tonic
immobility. Some catatonic-like states presenting in the
emergency room are, in fact, a misdiagnosed, fear-
triggered tonic immobility, rather than a psychosis-based
mannerism. Benzodiazepines and sodium amytal will
not treat a psychosis-based condition, but are clinically
useful as an emergency measure for tonic immobility. 

The comprehensive review article by Marx, Forsyth,
Gallup, Fusé, and Lexington (2008) on the TI stage of
the four Fs of mammalian fear sequence provides lucid
clarification of clinically relevant human behavior in the
context of an evolved predator defense. TI is a neglected
but extremely important concept and should be discussed
as a peritraumatic risk factor in the PTSD section of

 

DSM-V/ICD-11. 

 

TI might even be considered for
inclusion in the conceptualization of Criterion-A expe-
riences of PTSD in 

 

DSM-V/ICD-11

 

. Extreme tachy-
cardia is always a part of TI, and during and immediately
after traumatic events, it is a major treatable risk factor
for PTSD (Pitman et al., 2002; Pitman & Delahanty,
2005; Vaiva et al., 2000, 2003a, 2003b). Unfortunately,
clinicians tend to conflate the tachycardic “fright” (asso-
ciated with TI), which 

 

follows

 

 a failed attempt to flee
or fight, with the bradycardic “freezing” orienting
response that 

 

precedes

 

 the flight, fight, fright sequence, or
with the bradycardic flaccid immobility that sometimes
follows TI and presents as psychogenic fainting or acute
dissociative–conversive symptoms (Bracha, 2004; Bracha
et al., 2004).

 

EXAMPLES OF THE RELEVANCE OF EVOLUTIONARY BIOLOGY 

TO TAXONOMIC CLASSIFICATION IN THE 

 

DSM-V

 

PTSD-Like Agoraphobia and Innate Agoraphobia Should Have 

Separate Taxonomic Classification in 

 

DSM-V

 

/

 

ICD-11

 

Using evolutionary theory, 

 

DSM-V

 

 and 

 

ICD-11

 

 may be
able to separately retaxonomize both the (associative-
mode-of-acquisition-based) PTSD-like postpanic attack
agoraphobia and prepotentiated innate agoraphobia.
Following work by Nesse (Nesse, 1997; Nesse et al.,
2006), Bracha (Bracha, 2006; Bracha et al., 2006a,
2006d) proposed that both agoraphobia subtypes could
be taken out of the panic disorder section in 

 

DSM-V

 

 and

 

ICD-11

 

. Prepotentiated innate agoraphobia (i.e., with no
prior Criterion-A traumatic event) could be categorized
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with the other innate specific phobias. In contrast, con-
ditioned, posttraumatic, memory-trace-overconsolidation-
based agoraphobia could be categorized alongside (a more
narrowly defined) PTSD in a new grouping of anxiety/
stress disorders titled “Overconsolidated-Fear Disorders”
or “Overconsolidational Anxiety Disorders.”

Contrary to dogma, a panic attack away from home is
not the only Criterion-A event which (if untreated) is often
followed by secondary (memory-trace-overconsolidation-
based) conditioned agoraphobia. Experiences away from
home, often followed by secondary agoraphobia, include
psychiatric and nonpsychiatric medical conditions such
as chronic motor or vocal tic disorder, trichotillomania,
narcolepsy, and grand-mal seizures. Criterion-A experi-
ences such as being bullied, threatened, or physically
assaulted by school or neighborhood peers are underre-
searched events (Bracha et al., 2003). These particular
traumas are also often followed by conditioning-based
PTSD-like agoraphobia.

 

RETAXONOMIZE SOME ANIMAL PHOBIAS WITH PTSD IN 

 

DSM-V

 

Anxiety disorder classification in the official diagnostic
manuals is based neither on mode-of-acquisition nor on
brain evolution. One example is the clustering together
by 

 

DSM-IV-TR

 

 and 

 

ICD-10 

 

of snake phobia (which has
been shown experimentally to be innate; Cook &
Mineka, 1989) with the PTSD-like (overconsolidational)
dog phobia (which has been shown to be a PTSD-like
conditioned fear; King et al., 1997). In light of 15,000
years of symbiotic human/canine co-evolution, and the
long dependence by humans on dogs for hunting and
protection, evolutionary reasoning predicts that fear of
dogs has an associative mode of acquisition (Bracha,
2006; Bracha et al., 2006a, 2006d). The anecdotally
reported improved sleep achieved by having a dog share
an anxious patient’s bed also suggests that an “anxiolytic
effect of dogs” is innate and that fear of dogs develops
from overconsolidation. Further support comes from a
study of 30 children with dog phobia. More than 86% of
parents “were able to attribute their child’s phobia to one
of Rachman’s three (noninnate) conditioning pathways:
direct conditioning, modeling, or transmission of infor-
mation” (King et al., 1997). Elsewhere, the empirical
evidence demonstrating the same argument for bird and
bat phobia (which also needs to be retaxonomized in

 

DSM-V

 

 alongside PTSD) has been reviewed (Bracha,
2006).

 

EVOLUTIONARY BIOLOGY AND THE THEORETICAL 

RECONCEPTUALIZATION OF 

 

DSM-V

 

In a series of articles, Akiskal applied evolutionary theory
to bipolar-II disorder (Akiskal & Akiskal, 2005;
Niculescu & Akiskal, 2001), and Nesse applied evolutionary
theory to numerous other psychopathologies (Marks &
Nesse, 1997; Nesse, 1984, 1999a, 1999b, 2001; Nesse &
Young, 2000; Nesse et al., 2006). Specific phobias are
classic examples of how evolutionary theory can apply
to common anxiety disorders (Cook & Mineka, 1989,
1990; Gibson & Walk, 1960; Poulton et al., 1998;
Poulton & Menzies, 2002). An excellent example is social
phobia (i.e., fear of scrutiny by strangers; Stein, 1998;
Stein & Bouwer, 1997). During much of the human
environment of evolutionary adaptedness (EEA), being
stared at by a large group of nonsmiling, nonkin
conspecifics was more likely than not to be followed by
negative consequences. Evolution is not forward looking
and could not anticipate a future where being stared at
by nonsmiling strangers may be followed by applause
and enhanced reputation rather than injury or death (see
Bracha, 2006). Consider some recent contributions of
evolutionary theory relevant to the 

 

DSM-V

 

 research
agenda, with the suggestion that the 

 

DSM-V

 

 designers
reconsider the near total exclusion of theory found in
successive editions from 

 

DSM-III

 

 on.

 

Blood-Injection-Injury-Type Phobia Should Be Reconceptualized 

as a Survival-Enhancing Ancestral Fear Response

 

Bracha et al. reviewed literature suggesting that blood-
injection-injury phobia is a conserved fitness-enhancing
ancestral fear response (Bracha, 2004; Bracha, Bienvenu,
& Person, 2006; Bracha et al., 2005c). During prehistoric
warfare, an encounter with “a stranger holding a sharp
object” was consistently associated with threat to life.
A heritable hardwired or prepotentiated disposition to
abruptly faint rather than freeze or attempt to flee or
fight in response to an approaching sharp object, a
minor injury, or the sight of blood may have evolved as
an alternative acute stress-induced anxiety response.
Such a reaction in response to these stimuli may have
increased some noncombatants’ chances of survival. This
possibility provides an explanation for the unusual age
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and sex pattern of fear-induced fainting (Bienvenu &
Eaton, 1998; Bracha et al., 2006a).

 

Acute Conversive Symptoms Should Be Reconceptualized as 

Survival-Enhancing Ancestral Fear Responses

 

There is little discussion of evolutionary etiologies as applied
to conversive symptoms: particular acute pseudoneurological
sociogenic symptoms such as psychogenic nonepileptic
attacks (pseudoseizures), the conversive motor deficits
“pseudo-paralysis and pseudocerebellar symptoms,” and
psychogenic blindness. There is a growing need to
understand conversive symptoms resulting from terrorism
against civilians as well as military personnel in a war
zone. These perplexing pseudoneuro-logical stress-
triggered symptoms, which constitute psychopathology
in extant humans, may be traceable to the ancestral EEA
(Bracha et al., 2005b). During ancestral combat, conver-
sive symptoms (not unlike blood-injection-injury-type
phobia) may have increased the survival odds for some
noncombatants by visually (i.e., “nonverbally”) signaling
to predatory conspecifics that one does not present a
danger (Bracha, Yoshioka, et al., 2005b). This theory is
consistent with the age and sex pattern of conversive dis-
orders, and with nonverbal signals of submission used by
many other species.

Although acute pseudoneurological symptoms are
not part of the pan-mammalian hardwired fear response
sequence (freeze, flight, fight, fright; Bracha, 2004; Bracha
et al., 2006), certain pseudoneurological acute anxiety
responses were selected into the human genome follow-
ing nearly continuous warfare during the ancestral EEA.
Fear-induced acute pseudoneurological symptoms were
most likely non-fitness-enhancing for postpubertal males
(ancestral war-fighters) resulting either in death, severe
injury, or, at minimum, a drop in mate availability or
mate choice hierarchy. In contrast, for reproductive-age
women and for weaned prepubertal individuals, fear-
induced acute pseudoneurological symptoms may have
been fitness-enhancing, because they increased the like-
lihood of preserving life and passing on one’s genes to
the next generation.

 

Epidemic Sociogenic Disorder (Epidemic “Hysteria”) Should Be 

Reconceptualized as a Survival-Enhancing Ancestral Fear Response

 

Epidemic sociogenic disorder (epidemic “hysteria”) may
be especially ripe for an evolutionary conceptualization.

During prehistoric intertribal combat, seeing a peer drop to
the ground, appearing severely injured, was a nonverbal
signal to others in the group that there was cause for
alarm (Bracha, Yoshioka, et al., 2005). A predisposition
to faint in response to fainting of a member of one’s peer
group may have increased the odds of survival. Epidemic
faintness in modern clinical settings may be a manifestation
of this prepotentiated ancestral alarm-signaling response,
now encoded in some genomes.

 

CONTRIBUTIONS OF EVOLUTIONARY BIOLOGY TO THE 

“ASSOCIATED PHYSICAL EXAMINATION FINDINGS” 

SECTIONS IN 

 

DSM-V

 

In addition to shifting the focus from categorical disorders
to broader categories and dimensions future editions of the

 

DSM

 

 may opt to include a larger number of clinically
observable signs. Assessment of anxiety symptoms in

 

DSM-IV-TR

 

 depend almost exclusively on retrospective
self-report, yet the psychometric literature has demon-
strated retrospective distortions in questionnaires and
structured interviews for trait anxiety and recent
subjective distress. Both are vulnerable to over- and
underreporting. Inclusion of observable, physical signs of
anxiety may be a logical way to increase the validity of
anxiety diagnoses.

One such sign could be bruxism or teeth grinding.
Arguably, during the early human EEA, jaw clenching
was adaptive because it strengthened the masseter and
temporalis muscles, enabling a stronger, deeper, and
therefore more lethal bite in warfare with conspecifics.
Similarly, sharper incisors produced by teeth grinding may
have served as weaponry during early human combat.

Extreme nonconscious jaw clenching is a neglected
aspect of TI in humans (Bracha, Person, et al., 2005;
Bracha, Ralston, et al., 2005a; Bracha et al., 2006b;
Bracha, Williams, Person, et al., 2004). It may be partially
responsible for the often reported inability of victims of
motor vehicle accidents and of sexual assault to adaptively
vocalize. Often, the only evidence for this peritraumatic,
tonic jaw clenching is when the patient reports bruxism
or temporal mandibular tenderness a few days after
the TI experience (Bracha, 2006; Bracha et al., 2006b;
Bracha, Williams, Person, et al., 2004; Bracha, Yoshioka,
et al., 2005).

One diagnostic criterion of PTSD that is likely to
undergo a revision in

 

 DSM-V

 

 is Criterion-D (persistent
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fear-circuitry activation not present before the trauma).
Research toward 

 

DSM-V

 

 should examine the possible
utility of incorporating observable new-onset bruxism
and jaw-clenching-induced facial pain as a clinical sign
of PTSD Criterion-D. 

 

OVERCOMING IDEOLOGICAL OBJECTIONS TO ETIOLOGICAL 

RECONCEPTUALIZATION IN THE 

 

DSM-V

 

Ideological objections to any mention of evolutionary
etiological factors for many of the disorders in 

 

DSM-V

 

are to be expected. However, such objections are difficult
to sustain for anxiety disorders. It is axiomatic that a mild
degree of fear is often helpful, and that one can have
“too much of a good thing.” Therefore, a prudent strategy
in the research agenda for 

 

DSM-V

 

 may be to focus on
evolutionary factors in the anxiety spectrum. A second
prudent approach is to incorporate evolutionary theory
into the etiology of the dissociative conversion disorders.
The non-evidence-based, untestable and unfalsifiable
psychoanalytic etiological conceptualization of conversion
disorders has been retained in the 

 

DSM-IV-TR

 

. Replacing
it with an evolutionary conceptulization should not meet
strong resistance from empiricists, because evolutionary
hypotheses are much more amenable to objective, con-
trolled, and replicable research (Bracha et al., 2006a).

 

SUMMARY

 

With regard to anxiety disorders and PTSD, there is ample
evidence for neurobiological underpinnings (Charney,
Barlow, et al., 2002; Bracha, Garcia-Rill, et al., 2005);
however, linking anxiety disorders to their evolutionary
origins has had limited success in attracting the mainstream
interests of mental health clinicians, Marx et al. (2008)
being a rare exception. For example, Seligman’s prepar-
edness theory attempted to do this for specific phobias
(Mineka & Öhman, 2002a, 2002b; Öhman & Mineka,
2001; Seligman, 1971). Bracha and colleagues have focused
on PTSD, other anxiety disorders, and acute stress-induced
conversive disorders  (Bracha, 2006; Bracha, Williams,
Haynes, et al., 2004, 2006d; Bracha & Hayashi, 2006;
Bracha, Vega, & Vega, 2006; Bracha, Yoshioka, et al.,
2005). Marx et al. comprehensively explain a previously
misunderstood motor behavior, reported by victims of
sexual assault, as an evolved predator defense. In so
doing they eloquently highlight the clinical insights that
evolution theory brings to clinical traumatology.

Although 

 

DSM

 

 revisions have moved toward empiri-
cal findings, there is still no mention of linkage between
psychopathology and evolution. 

 

DSM-III

 

 was a paradigm
shift in psychiatry and clinical psychology (Klerman,
1990; Maser et al., in press), but it continues to lack
an overarching and unifying theory within which its
symptoms and etiologies can be understood. While
evolution theory has brought considerable clarity and
unification to other specialties in biology and even to
internal medicine (Nesse et al., 2006), it has not done
so for psychopathology. Nesse’s editorial stressed the
need for an evolutionary approach to psychopathology
(Nesse et al., 2006), and Bracha has made similar argu-
ments for a host of anxiety disorders. There may now be
enough data in certain areas that the inclusion of theory
should be reconsidered for DSM-V. The theory does not
have to be perfectly correct, if it serves to stimulate
research. Anxiety and its disorders could easily be a testing
ground for inclusion of evolution theory in 

 

DSM-V

 

,
since those forms of psychopathology have the most
empirical data. Along with the many changes that are
being suggested for 

 

DSM-V

 

, we urge the planners to
seek out empirical studies and/or theories that place
psychopathology in an evolutionary context. The field
will then have a connection to broader issues in biology,
the data on psychopathology can be placed within a
widely accepted concept, and clinicians will have the
possibility of developing more effective behavioral treat-
ments (e.g., Levine, 1997).

 

ACKNOWLEDGMENTS

 

This material is based on work supported in part by the Office
of Research and Development, Medical Research Service,
Department of Veterans Affairs (VA),  VA Pacific Islands Health
Care System, Spark M. Matsunaga Medical Center. Support
was also provided by a National Alliance for Research on
Schizophrenia and Depression Independent Investigator Award,
and the VA National Center for PTSD. The authors thank
Auke Tellegen, PhD, for helpful comments on an earlier draft
of this manuscript, as well as Caitlin E. Macy, Elise Freeman,
and Stacey E. Lenze for editorial assistance.

 

REFERENCES

 

Akiskal, K. K., & Akiskal, H. S. (2005). The theoretical
underpinnings of affective temperaments: Implications for
evolutionary foundations of bipolar disorder and human
nature. 

 

Journal of Affective Disorders

 

, 

 

85

 

, 231–239.



 

CLINICAL PSYCHOLOGY: SCIENCE AND PRACTICE • V15 N1, MARCH 2008 96

 

American Psychiatric Association. (1980). 

 

Diagnostic and sta-
tistical manual of mental disorders

 

 (3rd ed.). Washington, DC:
Author.

American Psychiatric Association. (1994). 

 

Diagnostic and statistical
manual of mental disorders

 

 (4th ed.). Washington, DC:
Author.

American Psychiatric Association. (2004). 

 

Diagnostic and statistical
manual of mental disorders

 

 (4th ed., text rev.). Washington,
DC: Author.

Bienvenu, O. J., & Eaton, W. W. (1998). The epidemiology of
blood-injection-injury phobia. 

 

Psychological Medicine

 

, 

 

28

 

,
1129–1136.

Bracha, H. S. (2004). Freeze, flight, fight, fright, faint:
Adaptationist perspectives on the acute stress response
spectrum. 

 

CNS Spectrums: The International Journal of
Neuropsychiatric Medicine

 

, 

 

9

 

, 679–685.
Bracha, H. S. (2006). Human brain evolution and the

“neuroevolutionary time-depth principle”: Implications for
the reclassification of fear-circuitry-related traits in 

 

DSM-V

 

and for studying resilience to warzone-related posttraumatic
stress disorder. 

 

Progress in Neuro-Psychopharmacology and
Biological Psychiatry

 

, 

 

30

 

, 827–853.
Bracha, H. S., Bienvenu, O. J., & Eaton, W. W. (2007).

Testing the Paleolithic-human-warfare hypothesis of blood-
injection phobia in the Baltimore ECA follow-up study—
towards a more etiologically-based conceptualization for

 

DSM-V

 

. 

 

Journal of Affective Disorders

 

, 

 

97

 

, 1–4.
Bracha, H. S., Bienvenu, O. J., & Person, D. A. (2006).

Evolution and fear-fainting. 

 

Clinical Autonomic Research

 

, 

 

16

 

,
299.

Bracha, H. S., Garcia-Rill, E., Mrak, R. E., & Skinner, R.
(2005). Post-mortem locus coeruleus neuron count in three
American veterans with probable or possible war-related
PTSD. 

 

Journal of Neuropsychiatry and Clinical Neuroscience

 

,

 

17

 

, 503–509.
Bracha, H. S., & Hayashi, K. (2006). Resilience in the aftermath

of terrorism and during warzone exposure: Is it religiousness
or is it number of blood relatives (letter to the editor).

 

Journal of Clinical Psychiatry

 

, 

 

67

 

, 1156.
Bracha, H. S., Lenze, S. M., & Shelton, J. (2006a). Primary

agoraphobia as a specific phobia. 

 

British Journal of Psychiatry

 

,

 

189

 

, 470.
Bracha, H. S., Lenze, S. M., & Shelton, J. M. (2006b). Bruxism

and autonomic activity. 

 

Clinical Autonomic Research

 

, 

 

17

 

, 50.
Bracha, H. S., Ralston, T. C., Matsukawa, J. M., Williams,

A. E., & Bracha, A. S. (2004). Does “fight or flight” need
updating? 

 

Psychosomatics

 

, 

 

45

 

, 448–449.
Bracha, H. S., Ralston, T. C., Williams, A. E., Yamashita, J. M.,

& Bracha, A. S. (2005). The clenching-grinding spec-
trum and fear circuitry disorders: Clinical insights from the

neuroscience/paleoanthropology interface. 

 

CNS Spectrums:
The International Journal of Neuropsychiatric Medicine

 

, 

 

10

 

,
311–318.

Bracha, H. S., Ralston, T. C., Yamashita, J. M., Nelson, G. A.,
Lopez, H. H., & Cummings, T. (2003). Stressful experiences
in children and adolescents: Initial report from the PSEI-
NCPV Honolulu study. 

 

Hawaii Medical Journal

 

, 

 

62

 

, 53–58.
Bracha, H. S., Shelton, J. M., & Lenze, S. M. (2007). Agora-

phobia in evolutionary context (author reply). 

 

British Journal
of Psychiatry

 

, 

 

190

 

, 364.
Bracha, H. S., Vega, E. M., & Vega, C. B. (2006). Posttraumatic

dental-care anxiety (PTDA): Is “dental phobia” a misnomer?

 

Hawaii Dental Journal

 

, 

 

37

 

, 17–19.
Bracha, H. S., Williams, A. E., Haynes, S. N., Kubany, E. S.,

Ralston, T. C., & Yamashita, J. M. (2004). The STRS
(shortness of breath, tremulousness, racing heart, and
sweating): A brief checklist for acute distress with panic-like
autonomic indicators; development and factor structure.

 

Annals of General Hospital Psychiatry

 

, 

 

3

 

, 8.
Bracha, H. S., Williams, A. E., Person, D. A., Ralston, T. C.,

Yamashita, J. M., & Bracha, A. S. (2004). Reevaluating the
management of chronic temporomandibular pain: are we
treating PTSD with debridement and lavage? 

 

Federal
Practitioner

 

, 

 

21

 

, 50–52.
Bracha, H. S., Yoshioka, D. T., Masukawa, N. K., & Stockman,

D. J. (2005). Evolution of the human fear-circuitry and
acute sociogenic pseudoneurological symptoms: The
Neolithic balanced-polymorphism hypothesis. 

 

Journal of
Affective Disorders

 

, 

 

88

 

, 119–129.
Charney, D. S., Barlow, D. H., Botteron, K. N., Cohen, J. D.,

Goldman, D., Gur, R. E., et al. (2002). Neuroscience
research agenda to guide development of a pathophysiologically
based classification system. In D. J. Kupfer, M. B. First, &
D. A. Regier (Eds.), 

 

A research agenda for DSM-V

 

 (pp. 31–
83). Washington, DC: American Psychiatric Association.

Cook, M., & Mineka, S. (1989). Observational conditioning
of fear to fear-relevant versus fear-irrelevant stimuli in
rhesus monkeys. 

 

Journal of Abnormal Psychology

 

, 

 

98

 

, 448–459.
Cook, M., & Mineka, S. (1990). Selective associations in the

observational conditioning of fear in rhesus monkeys.

 

Journal of Experimental Psychology: Animal Behavioral Processes

 

,

 

16, 372–389.
Cosmides, L., & Tooby, J. (1999). Toward an evolutionary

taxonomy of treatable conditions. Journal of Abnormal
Psychology, 108, 453–464.

Gibson, E. J., & Walk, R. D. (1960). The visual cliff. Scientific
American, 202, 64–71.

King, N. J., Clowes-Hollins, V., & Ollendick, T. H. (1997).
The etiology of childhood dog phobia. Behaviour Research
and Therapy, 35, 77.



COMMENTARIES ON MARX ET AL. 97

Klerman, G. L. (1990). Approaches to the phenomena of
comorbidity. In J. D. Maser & C. R. Cloninger (Eds.),
Comorbidity of mood and anxiety disorders. Washington, DC:
American Psychiatric Press.

Kupfer, D. J., First, M. B., & Regier, D. A. (2002). A research
agenda for DSM-V. Washington, DC: American Psychiatric
Association.

Levine, P. A. (1997). Waking the tiger: Healing trauma—the innate
capacity to transform overwhelming experiences. Berkeley, CA:
North Atlantic Books.

Marks, I. M., & Nesse, R. M. (1997). Fear and fitness: An
evolutionary analysis of anxiety disorders. In S. Baron-
Cohen (Ed.), The maladapted mind: Classic readings in evolutionary
psychopathology (pp. 57–72). Hove, UK: Psychology Press.

Marx, B. P., Forsyth, J. P., Gallup, G. G., Fusé, T., & Lexington,
J. M. (2008). Tonic immobility as an evolved predator
defense: Implications for sexual assault survivors. Clinical
Psychology: Science and Practice, 15, 74–90.

Maser, J. D., Norman, S. B., Zisook, S., Everall, I. P., Stein, M. B.,
Schettler, P., et al. (in press). Psychiatric nosology is ready for
a paradigm shift in DSM-V. Comprehensive Psychiatry.

Mineka, S., & Öhman, A. (2002a). Born to fear: Non-associative
vs. associative factors in the etiology of phobias. Behaviour
Research and Therapy, 40, 173–184.

Mineka, S., & Öhman, A. (2002b). Phobias and preparedness:
The selective, automatic, and encapsulated nature of fear.
Biological Psychiatry, 52, 927–937.

Nesse, R. M. (1984). An evolutionary perspective on psychiatry.
Comprehensive Psychiatry, 25, 575–580.

Nesse, R. M. (1997). An evolutionary perspective on panic
disorder and agoraphobia. In S. Baron-Cohen (Ed.), The
maladapted mind: Classic readings in evolutionary psychopathology
(pp. 73–83). Hove, UK: Psychology Press.

Nesse, R. M. (1999a). Proximate and evolutionary studies of
anxiety, stress and depression: Synergy at the interface.
Neuroscience and Biobehavioral Reviews, 23, 895–903.

Nesse, R. M. (1999b). Testing evolutionary hypotheses about
mental disorders. In S. C. Stearns (Ed.), Evolution in health
and disease (pp. 260–266). Oxford, UK: Oxford University
Press.

Nesse, R. M. (2001). The smoke detector principle. Natural
selection and the regulation of defensive responses. Annals
of the New York Academy of Sciences, 935, 75–85.

Nesse, R. M., Stearns, S. C., & Omenn, G. S. (2006). Medicine
needs evolution. Science, 311, 1071.

Nesse, R. M., & Young, E. A. (2000). Evolutionary origins
and functions of the stress response. In G. Fink (Ed.),
Encyclopedia of stress (pp. 79–84). San Diego, CA: Academic
Press.

Niculescu, A., & Akiskal, H. S. (2001). Proposed endophenotypes

of dysthymia: Evolutionary, clinical and pharmacogenomic
considerations. Molecular Psychiatry, 6, 363–366.

Öhman, A., & Mineka, S. (2001). Fears, phobias, and preparedness:
Toward an evolved module of fear and fear learning.
Psychological Review, 108, 483–522.

Pitman, R. K., & Delahanty, D. L. (2005). Conceptually
driven pharmacologic approaches to acute trauma. CNS
Spectrums, 10, 99–106.

Pitman, R. K., Sanders, K. M., Zusman, R. M., Healy, A. R.,
Cheema, F., Lasko, N. B., et al. (2002). Pilot study of
secondary prevention of posttraumatic stress disorder with
propranolol. Biological Psychiatry, 51, 189–192.

Poulton, R., Davies, S., Menzies, R. G., Langley, J. D., &
Silva, P. A. (1998). Evidence for a non-associative model of
the acquisition of a fear of heights. Behaviour Research and
Therapy, 36, 537–544.

Poulton, R., & Menzies, R. G. (2002). Non-associative fear
acquisition: A review of the evidence from retrospective
and longitudinal research. Behaviour Research and Therapy,
40, 127–149.

Seligman, M. E. P. (1971). Phobias and preparedness. Behavior
Therapy, 2, 307–320.

Stein, D. J., & Bouwer, C. (1997). A neuro-evolutionary
approach to the anxiety disorders. Journal of Anxiety Disorders,
11, 409–429.

Stein, M. B. (1998). Neurobiological perspectives on social
phobia: From affiliation to zoology. Biological Psychiatry, 44,
1277–1285.

Tooby, J., & Cosmides, L. (1990). The past explains the
present: Emotional adaptations and the structure of
ancestral environments. Ethology and Sociobiology, 11, 375–
424.

Vaiva, G., Brunet, A., Lebigot, F., Boss, V., Ducrocq, F., Devos,
P., et al. (2003a). Fright (effroi) and other peritraumatic
responses after a serious motor vehicle accident: Prospective
influence on acute PTSD development. Canadian Journal of
Psychiatry, 48, 395–401.

Vaiva, G., Ducrocq, F., Cottencin, O., Goudemand, M., &
Thomas, P. (2000). Immediate fright reaction: An essential
criterion in the development of posttraumatic stress
disorder (PTSD). Canadian Journal of Psychiatry, 45, 939.

Vaiva, G., Ducrocq, F., Jezequel, K., Averland, B., Lestavel, P.,
Brunet, A., et al. (2003b). Immediate treatment with
propranolol decreases posttraumatic stress disorder two
months after trauma. Biological Psychiatry, 54, 947–949.

World Health Organization. (2004). International classification
of diseases and related health problems (10th rev.). Geneva,
Switzerland: Author.

Received January 15, 2007; accepted January 17, 2007.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 35
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 120
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 120
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


