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Objective: The World Trade Center disaster was of unprece-
dented magnitude and impact in U.S. history. The authors con-
ducted a pilot survey investigating these effects.

Method: A questionnaire regarding the disaster was sent to re-
sponders to an advertisement. It included demographic and di-
saster-exposure questions and three scales applied to “during
and shortly after” the disaster.

Results: Despite widely ranging exposure, scores for distress

(Peritraumatic Distress Inventory), dissociation (Peritraumatic

Dissociative Experiences Questionnaire), and posttraumatic stress

(Impact of Event Scale—Revised) were markedly elevated (N=75).

After covariance for exposure, the distress factor of loss of control

most strongly predicted both early dissociation and posttrau-

matic stress. Life threat specifically contributed to arousal. Dis-

sociation did not contribute beyond distress to posttraumatic

stress, with the exception of re-experiencing.

Conclusions: This survey of reactions to the World Trade Cen-

ter disaster revealed high levels of early symptoms and sug-

gested similar but independent pathways toward dissociation

and posttraumatic stress.

(Am J Psychiatry 2003; 160:1702–1705)

The World Trade Center disaster was an event of un-

precedented magnitude and impact in U.S. history, in loss

of human life and threat to national assumptions regard-

ing safety and prosperity. Dissociative symptoms in the

acute aftermath of trauma (peritraumatic dissociation)

may be an indicator of more disabling and persistent sub-

sequent pathology (1). Six months after a disaster bearing

many similarities to the World Trade Center attack (the

Oklahoma City bombing), intrusive and hyperarousal

symptoms were found to be nearly universal in survivors

and not associated with other psychopathology or impair-

ment, whereas dissociation and avoidance were highly as-

sociated with comorbidity, impairment, and need for

treatment (2). The onset of posttraumatic stress disorder

(PTSD) was acute, with 76% of affected individuals experi-

encing onset on the first day. Similar findings were re-

ported for earthquake survivors 3 months after the disas-

ter (3); reexperiencing and arousal were common and

seemingly normal, whereas avoidance and numbing were

rarer and associated with psychiatric morbidity. Magni-

tude of exposure to disaster also affected psychiatric out-

come (2, 4).

We predicted that marked distress and early trauma-

related symptoms would occur, even in individuals with

lesser degrees of exposure to the World Trade Center disas-

ter, given its unprecedented magnitude and its uniformly

perceived danger and malice. We were also interested in in-

vestigating the relationship between components of sub-

jective distress and the development of early dissociative

and posttraumatic stress symptoms.

Method

We developed a brief questionnaire of early reactions to the
World Trade Center disaster. The study was approved by our insti-
tutional review board with waiver of written informed consent.
There was no agency funding for this early preliminary study, and
two advertisements were placed in a local newspaper targeting
adults “significantly affected” by the disaster. This free weekly
newspaper claims a circulation of about 254,000 and is distrib-
uted widely among the five boroughs of New York City. The read-
ership has a median age of 35; 42% of the readers are female, 57%
are college graduates, 56% are in professional or managerial oc-
cupations, and ethnic distributions are white=38%, black=36%,
Hispanic=20%, and Asian=6%. Responders to advertisements
were sent the survey with a return envelope and offered a $10
compensation fee, and data collection was completed within 3
months of the disaster.

The survey included a face page summarizing the study’s
purpose and approval by our institutional review board, demo-
graphic information, yes/no questions regarding exposure, and
three scales applied to the period “during and shortly after the di-
saster.” Such uniform inquiry allowed us to measure symptoms
during a comparable early posttraumatic phase, thus avoiding
the dichotomy of assuming that dissociation occurs peritraumat-
ically and PTSD occurs 1 month later.

Yes/no questions regarding specific types of exposure to the di-
saster were asked (Table 1). A scaled score of 1 to 10 to quantify
magnitude was then applied to “yes” answers, anchored as “saw
jet crash or tower collapse on television”=1 and “was in tower”=
10. Independent ratings of magnitude were first assigned to each
exposure by each of three investigators (D.S., J.G., and M.K.), with
an average intercorrelation coefficient of 0.88. A consensus rating
was then reached for each exposure, approximating the average
of the three independent ratings, with the exception of certain
items with weaker agreement for which a consensus clinical
agreement was first attained.

The Peritraumatic Distress Inventory (5) is a 13-item self-re-
port measure of distress during and immediately after a trauma,
scored from 0 (not at all) to 4 (extremely true). It is internally con-
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sistent (coefficient alpha=0.74), with good test-retest reliability
(correlation coefficient=0.74) and good convergent and divergent
validity against various measures. A factor analysis of the Peri-
traumatic Distress Inventory was conducted on our study group
in order to explore whether different aspects of distress may be
predictive of different psychopathological symptoms. Varimax
rotation generated a four-factor solution consisting of all factors
with eigenvalues greater than 1, together accounting for 66.1% of
the total variance (33.4%, 14.9%, 10.1%, and 7.7%, respectively).
The items were required to have loadings of at least 0.50 on a par-
ticular factor (in effect, most loadings were much higher) and to
differ by at least 0.10 from their next highest loading to be as-
signed to a particular grouping, leading to the exclusion of item
11. The remaining items were grouped into four distress factors:
life threat (item sum=2, 4, 7, 10, and 13), loss of control (item
sum=8, 9, and 12), helplessness/anger (item sum=1 and 3), and
guilt/shame (item sum=5 and 6).

The Peritraumatic Dissociative Experiences Questionnaire (1) is
a widely used, reliable (Cronbach’s alpha=0.80), and valid ques-
tionnaire that assesses retrospective reports of dissociation during
trauma. We employed a self-rated version of the original eight-
item questionnaire with similar wording and the same score range
as the original: not at all true=1, somewhat true=2, and definitely
true=3.

The Impact of Event Scale—Revised (6) is a widely used self-re-
port measure of PTSD that can be applied to a single trauma. An
expanded set of 22 items, rated from 0 (not at all) to 4 (extremely),
yields reexperiencing, avoidance, and arousal scores. For all three
scales, the total score was the sum of all item scores.

Subsequently, five stepwise multiple regression analyses were
performed to determine the strongest predictors of dissociation
by distress factors, as well as the strongest predictors of posttrau-
matic stress by distress factors and dissociation. Since severity of
exposure is a well-accepted predictor of symptoms, we removed
the variance explained by exposure by covarying scaled exposure
magnitude by means of forced first-block entry. The remaining
four or five predictors were then entered stepwise into a second
block. In order to correct statistically for the number of predictor
variables in the second block, an adaptation of the Scheffé proce-
dure for multiple comparisons was used in which the sum of
squares for each predictor in the stepwise analysis was tested with
the degrees of freedom for all of the predictors in the second block.

Results

Of 96 individuals who requested the survey, 78 returned
it completed (81.3%). Three subjects were eliminated be-
cause of missing data, leaving 43 women and 32 men in the
final group, with a mean age of 40.3 (SD=12.3, range=21–
68). Ethnicities were as follows: 53% white, 28% African
American, 10% Hispanic, 4% Asian, 1% Native American,
and 4% mixed. The highest level of education included
completed/partial high school (13%), completed/partial 2-
year college (19%), completed/partial 4-year college (49%),
and completed/partial graduate degree (19%). Employ-
ment status included student (5%), homemaker (4%), re-
tired (3%), and unemployed (5%); and 83% were employed
in an extensive range of professions (e.g., banking, admin-
istration, couriering, teaching, law, and manual labor).

The mean scaled exposure score was 44.7 (SD=26.4),
ranging from 1 (three individuals who had only witnessed
the event on television) to 121 (Table 1). Mean scores on
the Peritraumatic Distress Inventory, Peritraumatic Disso-

ciative Experiences Questionnaire, and Impact of Event
Scale—Revised were 35.2 (SD=6.9), 15.0 (SD=2.9), and 48.1
(SD=18.2), respectively. Internal consistency, as measured
by coefficient alpha, was 0.82, 0.65, and 0.92, respectively,

TABLE 1. Exposure of 75 Survey Responders to the New
York City World Trade Center Disastera

Exposure N %

Magnitude of
Disaster
Exposure 
(1=least, 

10=most)b

Was in tower 5 6.7 10
Had minor injury 7 9.3 7
Knew other in tower 52 69.3

First-degree relativec 6 8.0 10
Other relative 9 12.0 8
Friend 36 48.0 8
Acquaintanced 19 25.3 6

Knew other with minor injury 29 38.6
First-degree relativec 1 1.3 7
Other relative 0 0.0 5
Friend 22 29.3 5
Acquaintanced 9 12.0 3

Was in close proximity to towers 34 45.3 7
Had major injury 0 0.0 9
Knew other in close proximity 

to towers 67 89.3
First-degree relativec 12 16.0 7
Other relative 18 24.0 5
Friend 40 53.3 5
Acquaintanced 22 29.3 3

Knew other with major injury 17 22.7
First-degree relativec 1 1.3 9
Other relative 2 2.7 7
Friend 12 16.0 7
Acquaintanced 5 6.7 5

Lost loved one 19 25.3
First-degree relativec 3 4.0 10
Other relative 5 6.7 8
Friend 10 13.3 8
Acquaintanced 6 8.0 6

Knew other who lost loved one 46 61.3
First-degree relativec 8 10.7 7
Other relative 2 2.7 5
Friend 31 41.3 5
Acquaintanced 18 24.0 3

Witnessed event in person 33 44.0
First jet crash 6 8.0 8
Second jet crash 24 32.0 8
First tower collapse 18 24.0 8
Second tower collapse 23 30.7 8
Bodies falling 14 18.7 9
Body part in debris 12 16.0 9

Knew other who witnessed event 64 85.3
First-degree relativec 14 18.7 5
Other relative 15 20.0 3
Friend 39 52.0 3
Acquaintanced 23 30.7 3

Involved in rescue 13 17.3 7
Knew other involved in rescue 40 53.3

First-degree relativec 3 4.0 5
Other relative 3 4.0 3
Friend 22 29.3 3
Acquaintanced 12 16.0 1

Saw jet crash or tower collapse 
on television 56 74.7 1

a Exposures may be overlapping.
b Determined by consensus of three investigators.
c Spouse, parent, sibling, or child.
d Such as a co-worker or neighbor.
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for the three scales. Mean PTSD subscale scores were 20.4
(SD=7.6) for intrusions, 13.6 (SD 7.5) for avoidance, and
14.1 (SD=6.3) for arousal. The total scaled score for expo-
sure magnitude significantly correlated with total distress
(r=0.39, df=73, p<0.01), dissociation (r=0.24, df=73,
p<0.05), and posttraumatic stress (r=0.49, df=73, p<0.01).
Dissociation score, posttraumatic stress total and subscale
scores, and distress total and factor scores had intercorre-
lations ranging from 0.12 to 0.63.

After we covaried for exposure magnitude (R2=0.06, F=
4.54, df=1, 73, p<0.05), dissociation was best predicted by
the loss of control distress factor (beta=0.52, corrected F=
6.70, df=4, 69, p<0.001). No other variables significantly
contributed to the prediction. After we covaried exposure
magnitude (R2=0.24, F=22.59, df=1, 73, p<0.001), posttrau-
matic stress was best predicted by loss of control (beta=
0.53, corrected F=8.44, df=5, 68, p<0.001), with additional
contribution from helplessness/anger (beta=0.35, cor-
rected F=3.46, df=5, 68, p<0.01). Dissociation did not addi-
tionally contribute to the prediction of posttraumatic stress.

Different patterns emerged for each of the three PTSD
clusters. Reexperiencing, after covariance for exposure
(R2=0.23, F=21.68, df=1, 73, p<0.001), was best predicted
by dissociation (beta=0.48, corrected F=6.89, df=5, 68,
p<0.001), with additional contribution from helplessness/
anger (beta=0.30, corrected F=4.43, df=5, 68, p<0.01).
Avoidance, after covariance for exposure (R2=0.11, F=8.88,
df=1, 73, p<0.01), was best predicted by loss of control
(beta=0.45, corrected F=3.98, df=5, 68, p<0.01). Arousal, af-
ter covariance for exposure (R2=0.19, F=17.24, df=1, 73,
p<0.001), was best predicted by life threat (beta=0.41, cor-
rected F=3.94, df=5, 68, p<0.01). Other variables did not
make an additional significant contribution to the predic-
tion of avoidance or arousal.

Discussion

As hypothesized, this pilot survey study of reactions oc-
curring in the acute aftermath of the World Trade Center
disaster revealed high levels of subjective distress and
early dissociative and posttraumatic stress symptoms,
even within a group of individuals who were not all maxi-
mally affected and whose personal involvement varied
greatly. These findings then reflected the extremely power-
ful effect of this profoundly disturbing event, possibly
widely characteristic of the New York City community. As a
descriptive comparison, the original Peritraumatic Disso-
ciative Experiences Questionnaire study (1) found a 25%
lower total dissociation score of 11.3% in Vietnam-theater
veterans. The original Peritraumatic Distress Inventory
study (5) reported a 57% lower total distress score of 15.1%
in police officers rating their most troublesome exposure.

We examined the predictive power of components of
the initial subjective distress experience with respect to
early trauma-spectrum symptoms. Of interest, loss of con-
trol (losing control of emotions, difficulty controlling bow-

els and bladder, fainting) was the most powerful predictor
of both early dissociative and early posttraumatic stress
symptoms (7). Despite an extensive literature suggesting
that peritraumatic dissociation may be strongly predictive
of later PTSD (1), in this group, it did not add to distress in
predicting early PTSD, with the exception of reexperienc-
ing. This latter finding may suggest that disturbing mate-
rial that is strongly dissociated does not have the opportu-
nity to be emotionally processed and therefore continues
to intrude on awareness (8). Fears for one’s own and oth-
ers’ safety and the threat of death did not predict early dis-
sociative and posttraumatic stress symptoms as power-
fully as we had expected, but they did predict arousal, in
particular. Finally, the distress factor of guilt and shame
did not contribute to any symptom predictions; such feel-
ings probably play a greater role in certain interpersonal
traumas.

The survey suggests that application of this brief,
straightforward method of assessing peritraumatic reac-
tions could be fruitful in upcoming studies of the impact
of the World Trade Center disaster. Our pilot study was
limited by its small size and its survey nature. Various sam-
pling biases in all likelihood affected which individuals
chose to respond to the survey—for example, more dis-
traught individuals may have been more inclined to par-
ticipate. Also, the demographic characteristics of our
group may differ distinctly from those of the New York City
community, although upon cursory examination, they do
not appear markedly dissimilar from those of the general
readership of the newspaper in which we advertised. Ret-
rospective reporting is another shortcoming, although our
survey was conducted within 3 months of the event. The
use of a modified by self-report version of the original
Peritraumatic Dissociative Experiences Questionnaire,
with lower internal consistency than that reported in the
original publication, is another limitation. The study’s
strengths included its fairly proximal disaster data collec-
tion, good rates of response to the mailed surveys, and
overall use of well-accepted measures.

Received March 29, 2002; revisions received Aug. 6 and Dec. 16,
2002; accepted March 17, 2003. From Mt. Sinai School of Medicine.
Address reprint requests to Dr. Simeon, Mount Sinai School of Medi-
cine, Psychiatry Box 1229, One Gustave L. Levy Place, New York, NY
10029; daphne.simeon@mssm.edu (e-mail).

References

1. Marmar CR, Weiss DS, Schlenger WE, Fairbank JA, Jordan BK,
Kulka RA, Hough RL: Peritraumatic dissociation and posttrau-
matic stress in male Vietnam theater veterans. Am J Psychiatry
1994; 151:902–907

2. North CS, Nixon SJ, Shariat S, Mallonee S, McMillen JC, Spitzna-
gel EL, Smith EM: Psychiatric disorders among survivors of the
Oklahoma City bombing. JAMA 1999; 282:755–762

3. McMillen JC, North CS, Smith EM: What parts of PTSD are nor-
mal: intrusion, avoidance, or arousal? data from the Northridge,
California, earthquake. J Trauma Stress 2000; 13:57–75



Am J Psychiatry 160:9, September 2003 1705

BRIEF REPORTS

http://ajp.psychiatryonline.org

4. Koopman C, Classen C, Spiegel D: Predictors of posttraumatic

stress symptoms among survivors of the Oakland/Berkeley, Ca-

lif, firestorm. Am J Psychiatry 1994; 151:888–894

5. Brunet A, Weiss DS, Metzler TJ, Best SR, Neylan TC, Rogers C, Fa-

gan J, Marmar CR: The Peritraumatic Distress Inventory: a pro-

posed measure of PTSD criterion A2. Am J Psychiatry 2001;

158:1480–1485

6. Weiss D, Marmar CR: The Impact of Event Scale—Revised, in As-

sessing Psychological Trauma and PTSD: A Practitioner’s Hand-

book. Edited by Wilson JP, Keane TM. New York, Guilford, 1996,
pp 399–411

7. Gershuny BS, Thayer JF: Relations among psychological
trauma, dissociative phenomena, and trauma-related distress:
a review and integration. Clin Psychol Rev 1999; 19:631–657

8. Foa EB, Hearst-Ikeda D: Emotional dissociation in response to
trauma: an information-processing approach, in Handbook of
Dissociation: Theoretical, Empirical, and Clinical Perspectives.
Edited by Michelson LK, Ray WJ. New York, Plenum, 1996, pp
207–224

Brief Report

Enhanced Cellular Immune Response in Women With PTSD 
Related to Childhood Abuse
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Objective: Disturbed regulation of both the hypothalamic-pi-
tuitary-adrenal (HPA) axis and the sympathoadrenomedullary
system in posttraumatic stress disorder (PTSD) suggests that im-
mune function, which is modulated by these systems, also may
be dysregulated in individuals with PTSD.

Method: Delayed-type hypersensitivity skin test responses
were measured in 16 women with PTSD due to childhood sex-
ual or physical abuse and 15 women who did not have a history
of abuse, other trauma, or psychiatric disorders. HPA axis activ-
ity was assessed by examination of circadian salivary cortisol
levels and a single time point measurement of plasma cortisol.

Results: Delayed-type hypersensitivity was enhanced in
women with PTSD. Cortisol measures did not differ between
PTSD and healthy comparison subjects.

Conclusions: These results suggest that cell-mediated inflam-
matory reactions are greater in individuals with PTSD.

(Am J Psychiatry 2003; 160:1705–1707)

Individuals with posttraumatic stress disorder (PTSD)
have disturbances of both of the major stress-response
systems in the body: the hypothalamic-pituitary-adrenal
(HPA) axis and the sympathoadrenomedullary system.
Both of these stress-response systems have well-described
effects on immune function, suggesting that regulation of
the immune system may be disturbed in individuals with
PTSD.

Most, but not all, studies of adults with longstanding
PTSD have found low basal levels of urinary or plasma cor-
tisol and greater baseline sympathoadrenomedullary ac-
tivity (1). In addition, PTSD has been associated with
greater HPA axis and sympathoadrenomedullary reactiv-
ity to stress (1, 2). There are at least two ways that these
disturbances of stress-response systems in individuals
with PTSD could exacerbate cell-mediated immune sys-
tem reactivity. First, low basal levels of glucocorticoids
could predispose subjects with PTSD to enhanced im-
mune activation. Chronic elevations of glucocorticoid lev-
els globally suppress immune system reactivity (3, 4), and
conversely, a number of chronic inflammatory disorders

have been associated with lower basal HPA axis activity
(5). Second, enhanced sympathoadrenomedullary and
HPA axis reactivity to stress could also enhance cell-medi-
ated immune function since there is preclinical evidence
that acute stress and acute administration of catechola-
mine and glucocorticoid hormones can enhance cell-me-
diated immunity (4).

This study was designed to determine whether delayed-
type hypersensitivity, an integrated, in vivo skin test mea-
sure of cell-mediated immunity, is enhanced in subjects
with chronic PTSD and whether the delayed-type hyper-
sensitivity response is related to basal cortisol levels. Be-
cause the reaction develops over several days in vivo, it
provides an opportunity to integrate the influences of
basal activity of both the HPA axis and the autonomic ner-
vous system, as well as the influence of periodic activation
of these systems by environmental stressors.

Method

Subjects with PTSD were recruited from a group of individuals
who were evaluated for participation in a psychotherapy treat-


