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A striking feature of the psychobiological find-
ings in post-traumatic stress disorder (PTSD),
as is reviewed extensively in this volume, is
that the nature and direction of neurobiological
alterations in PTSD appear to be quite distinct
from what has been observed in other psychiatric
disorders—even in psychiatric disorders with
overlapping symptomatology to PTSD. As such,
in addition to providing potential information
about pathophysiology, these psychobiological
findings have provided some measure of valida-
tion for PTSD as a distinct diagnostic entity.
In contrast to the relatively consistent litera-
ture supporting PTSD as a biologically identifi-
able syndrome, prevalence studies have sug-
gested that PTSD as a clinical entity rarely
occurs in a discrete or ‘‘pure’’ form. As this
chapter will further review later, many studies
have now documented that PTSD often co-oc-
curs with other psychiatric disorders. Indeed, if
an individual meets diagnostic criteria for PTSD,
itis likely that he or she will also meet diagnostic
criteria for a major mood or anxiety disorder,
alcoholism, substance abuse, or a personality
disorder. The uniqueness of PTSD from a bio-
logical perspective, then, appears somewhat par-

adoxical in the face of a clinical phenomenology
in which most PTSD symptoms can be found
in other psychiatric disorders.

The purpose of this chapter is to consider
whether, and to what extent, issues of diagnos-
tic comorbidity or differential diagnosis can be
better understood—conceptually and practical-
ly—in the context of psychobiological findings
of PTSD. Our strategy will be to review the
evidence for psychiatric comorbidity and ex-
plore the phenomenologic similarities and dif-
ferences between PTSD and three other disor-
ders—major depressive disorder (MDD), panic
disorder (PD) and generalized anxiety disorder
(GAD)—that are often associated with PTSD.
In this context, we will present and clarify the
issues that must be addressed by clinicians per-
forming a diagnostic assessment for PTSD and
other possible comorbid diagnoses. Next, we
will discuss the potential utility of biological
findings to clarify some of these issues. and
review laboratory-based abnormalities associ-
ated with PTSD for the purpose of identifying
those procedures that may be most useful and
clinically applicable in distinguishing PTSD
from other disorders. Finally, we will discuss
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new research findings that may offer new diag-
nostic approaches.

PSYCHIATRIC COMORBIDITY IN PTSD

PTSD often co-occurs with other psychiatric
disorders. The National Vietnam Veterans Read-
Jjustment Study (NVVRS), a national epidemio-
logic survey of PTSD among Vietnam veterans
(1,2), (see Chapter 23) found that 50% of veter-
ans with a current diagnosis of PTSD had at
least one other psychiatric disorder. According
to NVVRS, veterans with PTSD had the follow-
ing lifetime prevalence rates: MDD, 20%: alco-
holism, 75%; drug abuse, 23%: and personality
disorder, 20%. Nontreatment-seeking civilians
with PTSD have also been found to have high
rates of psychiatric comorbidity (3).

Rates of psychiatric comorbidity have been
found to be even higher among treatment seekers
with PTSD. A 4-week survey of over 100,000
veterans seeking psychiatric treatment at Depart-
ment of Veterans Affairs (VA) Hospitals across
the U.S. in 1986 found that 80% of veterans
with PTSD had at least one additional diagnosis,
including MDD, anxiety disorders, alcoholism,
drug abuse, and personality disorders (4). Re-
ports of lifetime prevalence rates of MDD among
treatment-seeking combat veterans with PTSD
ranged from 26%-65% (5). Lifetime rates of
alcoholism and drug abuse among treatment-
seeking PTSD veterans have been estimated at
about 60%-80% (6), and lifetime rates of per-
sonality disorder ranged from 40%—-60% 5).

In considering the reasons for the unusually
high incidence of comorbidity between PTSD
and other psychiatric disorders, it is important
to point out that there is considerable overlap in
DSM-III-R (7) diagnoses in general, especially
in the anxiety and mood disorders, that likely
reflect the considerable overlap of symptoms
between anxiety and mood disorders as illus-
trated in Fig. 1. As can be clearly seen in the
Venn diagram, PTSD shares a number of symp-
toms with MDD, and the anxiety disorders PD
and GAD.

With regard to overlap between PTSD and
MDD, both syndromes exhibit impaired concen-
tration, diminished interest, and insomnia. Guilt,
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though no longer an approved symptom of PTSD
(it was included in DSM-III [8] but dropped in
DSM-III-R), is still considered important, espe-
cially by those who believe that pathological
grief is also a post-traumatic syndrome (9). In
clinical practice, there is often confusion be-
tween certain symptoms of PTSD and depres-
sion. For example, emotional detachment and
restricted range of affect are often confused with
depressed mood. Emotional detachment and/or
impaired concentration may be confused with psy-
chomotor retardation. Autonomic hyperarousal
may be confused with psychomotor agitation.
Finally, suicidal ideation is often present in PTSD
patients even though it lacks the diagnostic spec-
ificity to have been included in the DSM-III-R.
A similar analysis could be made of the overlap
between PTSD and PD or GAD.

Given this kaleidoscopic shifting of overlap-
ping symptom clusters, it is perhaps not surpris-
ing that if an individual meets diagnostic criteria
for PTSD, it is likely that he or she will meet
DSM-III-R criteria for one or more additional
diagnoses. The important clinical issue is, how-
ever, whether or not the presence of a comorbid
diagnosis constitutes a true concomitant condi-
tion (i.e., with a separate underlying cause and
pathophysiology), or an apparent one (i.e., due
to the artifact of overlapping symptoms). Indeed,
it has been argued that when individuals with
PTSD also meet diagnostic criteria for MDD,
this may actually signal the presence of a single
disorder (e.g., a depressive subtype of PTSD)
rather than two separate syndromes (5,10). Simi-
larly, association of PTSD with personality dis-
order (especially borderline or multiple person-
ality disorder) may actually reflect a unitary
disorder beyond the detection of current noso-
logical formulations (i.e., as suggested by Her-
man’s (11) conception of ‘‘complex PTSD”").
The presence of comorbidity, then, may indicate
that current definitions of post-traumatic syn-
dromes are too limiting.

Thus, the critical question is whether PTSD
is related to other psychiatric disorders in more
intrinsic and fundamental ways than simply as
aresult of nosological artifacts of symptom over-
lap. Other disorders may indicate comorbidity
with the presence of a more expansive response
to trauma. Thus, it is certainly possible, that in
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Panic Disorder

occurring spontaneously

four attacks occurring
during a 4-week period

symptoms of choking

numbness or tingling
fear of going crazy

fear of dying

trembling
shortness of breath
palpitations

depersonalization
(dissociation)

sweating
symptoms of dizziness
exposure to trauma autonomic nausea GAD
intrusive memories hyperarousal

chills

intrusive thoughts
nightmares
avoidance of memories

trauma-related in
PTSD

unrealistic worry

worry related to
other psychiatric illness

irritability
hypervigilence
exaggerated startle

avoidance of activities
relating to trauma

muscle tension
restlessness
dry mouth
frequent urination
lump in throat

psychogenic amnesia
emotional detachment

impaired
concentration

restricted range of affect

sense of
foreshortened
future

insomnia

diminished interest
guilt (in DSM-I1I)

MDD

depressed mood
weight loss

psychomotor agitation or retardation

suicidal ideation

no organic factor responsible

no hallucinations or delusions
for two weeks without depressed mood

no comorbid psychotic disorders

FIG. 1. Overlap of symptoms between post-traumatic stress disorder (PTSD), panic disorder, gener-
alized anxiety disorder (GAD), and major depressive disorder (MDD).
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addition to suggesting the presence of subtypes
or variants of PTSD, the high comorbidity be-
tween PTSD and other psychiatric disorders may
reflect different phenomenological expressions
of the same underlying pathophysiology (5). In-
deed. it has been suggested that stress and trauma
are etiologic agents for psychiatric disorders
other than PTSD. Furthermore, it can be argued
that the concept that stress influences the de-
velopment and expression of virtually all psy-
chiatric syndromes is an important cornerstone
of psychiatry and mental health (Yehuda and
McFarlane, in preparation). Thus, in addition to
producing a post-traumatic syndrome, a trau-
matic event may induce or exacerbate a diathesis
for other psychiatric disorders. Here the question
becomes whether any type of syndrome induced
by a trauma, regardless of the specific symptom-
atology. would be best conceptualized and treated
as a post-traumatic adaptation.

In all instances where the occurrence of a
comorbid psychiatric illness does not predate a
traumatic event, and cannot therefore be defini-
tively identified as a separate (pre-traumatic)
entity, it is virtually impossible to determine
whether such ilinesses constitute distinct comor-
bid disorders or extensions and variants of the
post-traumatic syndrome. However, to the extent
that PTSD is associated with a distinct biological
profile, which in many instances can be clearly
distinguished from alterations occurring in re-
lated psychiatric disorders, it is theoretically pos-
sible that the interrelationship between these clin-
ical phenomena can be specified more precisely
through the use of biological strategies.

Several investigators have provided empirical
support for the utility of using psychobiological
approaches to complement the DSM-III-R phe-
nomenological assessment of PTSD (12-14). In
the next section, we will identify biological and
laboratory techniques that may have utility and
clinical applicability to the differential diagnosis
of PTSD, and critically evaluate their promise
and limitations. In doing so, however, it is im-
portant to have a conceptual framework that
allows for such an evaluation. Table 1 lists five
criteria that should be met for a psychobiological
assessment procedure to have practical use-
fulness in the clinical diagnostic work-up of a
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TABLE 1. Criteria for clinical usefulness of a
psychobiological assessment procedure

1. The biological finding obtained through the testing
procedure should be highly replicable within and
across different laboratories. Furthermore, to have
true clinical utility, the testing paradigm should be
relatively easy to set up and the information obtained
be subject to a relatively unambiguous interpretation
by a trained professional.

2. The biological alteration should be reliably present
in individuals with PTSD regardless of the type of
trauma that has been sustained, and should be
differentiable from normals.

3. The biological alteration should not be present in
individuals who do not meet criteria for PTSD, even
though they may have been exposed to trauma.

4. The biological abnormality should be relatively
specific to PTSD and, as such, afford the opportunity
of distinguishing PTSD from other diagnostic
possibilities.

5. The biological finding, ideally, should be present in
individuals with PTSD even if they meet the
comorbid criteria for other psychiatric disorders.

PTSD, post-traumatic stress disorder.

patient suspected of having PTSD. It will be
useful to keep these criteria in mind when evalu-
ating the adequacy of each laboratory test.

LABORATORY ABNORMALITIES
IN PTSD

The purpose of this section is not to repeat
the review of material presented earlier in this
book, but rather to synthesize and evaluate these
findings from a clinical perspective. We will
also discuss how the identification of psychobio-
logical assessment strategies that have accept-
able sensitivity and specificity for PTSD, and
that can easily be transferred from the research
laboratory to the clinic, ultimately enable us to
determine whether comorbid diagnoses assessed
by the DSM-III-R are truly distinct disorders or
are actually subtypes of PTSD.

Table 2 summarizes the major areas of re-
search on biological abnormalities associated
with PTSD. Although it may seem that several
types of techniques and methodologies have
been used in biological studies of PTSD, it is
useful to conceptualize these studies as falling
into two major categories: 1) naturalistic. or
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TABLE 2. Laboratory abnormalities in PTSD

Physiological assessment techniques
Psychophysiological Reactivity
Startle Response
EEG/Sleep Physiology
Event-Related Brain Potentials
Odor-induced EEG

Baseline Neurohormone levels
Catecholamines
Cortisol
Testosterone
Thyroid
ACTH
Endorphins
Urinary Neurohormone Profile

Baseline receptor levels
Lymphocyte Glucocorticoid
Platelet Alpha-2 Adrenergic
Lymphocyte Beta Adrenergic

Challenge Tests?

DST

Yohimbine

Stress-Induced Analgesia (With/Without Naloxone)
Clonidine (Growth Hormone)

L.-DOPA (Growth Hormone)

CRF (ACTH)

TRH (TSH)

*Most physiological assessment approaches are
also challenge tests.

PTSD, post-traumatic stress disorder; EEG, electro-
encephalogram; ACTH, adrenocorticotropic hormone;
DST, dexamethasone suppression test; L-DOPA, levo-
dopa; CRF, corticotropin-releasing factor; TRH, thyroid-
releasing hormone; TSH, thyroid-stimulating hormone.

baseline observations, and 2) challenge strate-
gies. Naturalistic studies involve measuring com-
ponents of the particular system of interest under
normal, baseline conditions. Ideally, in these
studies one examines the biological systems of
interest as they function under normative condi-
tions, without external provocation. However, it
must be kept in mind that the process of in-
forming an individual that he or she is being
evaluated, reviewing potential hazards of the
study and obtaining informed consent, attaching
electrodes, drawing blood, and other environ-
mental influences may affect the desired mea-
sures. Challenge strategies permit evaluation of
biological systems under more controlled condi-
tions because they focus on the impact of an
external influence (e.g., exposure to a traumatic
script or biological substance). When baseline
and challenge studies are used in tandem, it is
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possible to obtain careful information about the
nature and origin of biological defects.

Physiological Assessment Techniques
Psychophysiological Reactivity

The earliest attempts to explore the biological
basis of PTSD utilized psychophysiological
strategies to explore differences in sympathetic
nervous system activity under baseline condi-
tions and in response to experimental challenge
(e.g., audiotaped sounds of combat, videotaped
combat scenes, and, more recently, individual-
ized autobiographical traumatic scripts). In al-
most all earlier studies, combat veterans with
PTSD were found to have higher baseline heart
rate, systolic blood pressures, and electromyo-
graphical responses compared with normal and
combat controls (14). However, later studies did
not tend to reveal significant differences be-
tween PTSD patients and other groups in base-
line measures (15,16). One explanation for the
discrepancy between earlier and later studies
might be that, as these studies evolved, there
was a greater emphasis on methodological de-
tails such as psychiatric and medical inclusion/
exclusion criteria, and a greater refinement of the
psychophysiological protocol in general. (See
Chapter 16 for a thorough review of this re-
search.)

In contrast to the lack of consensus concerning
the question of baseline psychophysiological
differences in PTSD patients compared with
other groups, the finding that combat veterans
with PTSD show a more dramatic increase in
psychophysiological response to combat-related
stimuli is unquestionably the most replicable bi-
ological finding in the PTSD literature. When
exposed to such a stimulus, PTSD subjects ex-
hibit greater cardiovascular arousal as well as
increased responsiveness of other autonomic
measures such as electrodermal and electro-
myographic activity. A variety of trauma-related
stimuli can reliably evoke this response, includ-
ing auditory, visual, and olfactory cues. In the
case of Vietnam combat veterans, psychophysio-










































