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During the period from Octo-
ber 2 to October 22, 2002,
ten people were killed and

two additional people were wounded
in a series of sniper attacks that
spanned Maryland, Virginia, and the
District of Columbia and stirred ter-
ror throughout the region. These acts
of terrorism were inspired not by a
political ideology but by a desire to
create fear in the community and
then extort money from local govern-
ment. Because of the random target-
ing of victims, individuals in the com-
munity had limited ability to predict
their own risk. The shootings oc-
curred in multiple public settings. A
teenage boy was shot as he prepared
to enter his middle school. A bus driv-
er was shot in the doorway of his bus.
Other shootings occurred at gas sta-
tions, shopping malls, and a restau-
rant. The shootings occurred during
daytime and evening hours. The vic-
tims had no common characteristics.
Few clues were available to law en-
forcement officials.

Two suspects were finally appre-
hended on 24 October, 2002. The
shootings drew widespread media
coverage. School systems curtailed
outdoor recess and after-school activ-
ities, and sports clubs postponed
competitive events. Communities de-
veloped indoor alternatives to usual
Halloween activities in anticipation
that the shootings would continue
through the end of the month.

The goals of terrorism are to erode
personal and societal security and dis-
rupt the continuity of community
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Objective: This study examined emotional and behavioral effects on
hospital staff after a series of sniper shootings in the Washington,
D.C., area. Methods: Employees of a large tertiary care military hos-
pital were anonymously surveyed about their perceptions of safety and
threat, changes in activities, and peritraumatic dissociation as possible
risk factors for acute stress disorder, depression, and increased alco-
hol use the week after the sniper suspects were captured. Results: Of
382 study participants, whose average age was 39 years, 24 (6 percent)
met criteria for acute stress disorder, 13 (3 percent) reported in-
creased alcohol use, and 31 (8 percent) met criteria for depression.
Risk factors for acute stress disorder were female sex (odds ratio
[OR]=2.59), increased alcohol use (OR=5.1), comorbid depression
(OR=7.28), lower perceived safety, higher perceived threat, higher
levels of peritraumatic dissociation, and greater numbers of decreased
activities. Risk factors for increased alcohol use were comorbid de-
pression (OR=4.02), lower perceived safety, higher perceived threat,
and higher levels of peritraumatic dissociation. Risk factors for de-
pression were lower perceived safety and higher levels of peritrau-
matic dissociation. Conclusions: The sniper shootings were associated
with substantial changes in perceived safety and threat assessment as
well as decreased activities outside the home among highly educated
hospital employees. Levels of acute stress disorder were similar to lev-
els of posttraumatic stress disorder in New York City after the terror-
ist attacks of September 11, 2001. Peritraumatic dissociation was as-
sociated not only with acute stress disorder but also with depression
and increased alcohol use after the attacks. (Psychiatric Services 54:
1383–1387, 2003)



function (1). Terrorist acts create a
chronic sense of decreased safety that
may lead to altered health behaviors,
long-term effects on emotional and
physical health, and increased use of
health care services (2). Three to five
days after the terrorist attacks of Sep-
tember 11, 2001, an estimated 47
percent of the U.S. population were
worried about their own safety or the
safety of loved ones (3). In a survey of
Manhattan residents, 24.6 percent
also reported increased alcohol use at
five to eight weeks after the Septem-
ber 11 attacks (4).  

Most studies of the behavioral and
psychological effects of shootings
have been conducted in the context
of a single event rather than an ongo-
ing series of terrorist attacks. In one
study, acute stress disorder was seen
among 33 percent of persons who
worked in the same office building at
which multiple shootings occurred,
even though the individuals studied
did not personally witness the shoot-
ings (5). After a school shooting, 38.4
percent of children had moderate or
severe symptoms of posttraumatic
stress disorder (PTSD) one month af-
ter the event (6). In an urban teenage
population, those who had directly
witnessed a shooting were 1.93 times
as likely to use alcohol as those who
had not witnessed such an event (7). 

Health care providers and hospital
staff are often the first responders af-
ter a terrorist attack, particularly after
bioterrorism or a chemical attack.
Thus the effects of terrorism on the
mental health of these individuals and
their ability to perform their duties
are of particular importance. The im-
pact of terrorism on this group is im-
portant in planning for future health
care resources and victim assistance
programs.

Little is known about the effects of
terrorism on hospital staff, although
other groups of first responders have
been studied (8,9). To assess the ef-
fects of terror, we studied the staff of
a large hospital located in the subur-
ban Washington, D.C., area. We ex-
amined perception of safety and
threat, changes in activities, and
symptoms of dissociation during or
shortly after the event (peritraumatic
dissociation) as possible risk factors
for acute stress disorder, increased

alcohol use, and depression in the
week after the capture of the sniper
suspects. 

Methods
Study participants
We contacted military and civilian
staff in one of the Washington, D.C.,
metropolitan area military hospitals
after obtaining permission from sen-
ior hospital administrators and after
review and approval by the institu-
tional review board. The hospital pro-
vides a full range of inpatient and out-
patient services and is the site of mul-
tiple graduate medical education pro-
grams. Fifty percent of the staff is

military, and approximately 50 per-
cent of the staff are involved in direct
patient care, with the remainder serv-
ing in support and administrative ar-
eas. None of the sniper victims was
admitted to this hospital, and, to our
knowledge, none was related to any
member of the staff.

An electronic questionnaire was
distributed to 2,400 employees who
had e-mail accounts. The question-
naire informed potential study partic-
ipants of the voluntary nature of the
study, discussed risks and benefits,
and provided a contact point should
participants have questions or con-

cerns. To preserve confidentiality, the
institutional review board waived the
requirement for written informed
consent. The questionnaire was dis-
tributed five days after the apprehen-
sion of the sniper suspects. Respons-
es were collected during the next two
weeks. Responses were routed
anonymously through an Internet
server. Of 415 responses received (re-
sponse rate of 17 percent), we dis-
carded 33 because major portions of
the survey were incomplete, leaving
382 valid responses.

Of the 382 respondents, 209 (55
percent) were women, 207 (54 per-
cent) belonged to the military, 233
(62 percent) were married, and 230
(60 percent) had children. The re-
spondents’ mean±SD age was
39±10.9 years. The group was pre-
dominately Caucasian (268 respon-
dents, or 71 percent). All participants
had at least a high school education;
207 (55 percent) had a college de-
gree. The respondents included 49
physicians (13 percent), 53 nurses (14
percent), 55 medical technicians (14
percent), and 223 administrative em-
ployees (59 percent). The demo-
graphic distribution of the final sam-
ple closely resembled that of the
overall sample of staff contacted.

Assessments
Acute stress disorder. Acute stress
disorder was assessed for the week
before the survey with use of the pre-
viously validated Acute Stress Disor-
der Inventory (10). This inventory re-
quires endorsement of symptoms of
intrusion, avoidance, hyperarousal,
and dissociation in accordance with
DSM-IV criteria. 

Alcohol use and abuse. Presence
of previous substance abuse was as-
sessed with use of the CAGE ques-
tionnaire, with responses directed to
the year before October 2002. The
cutoff score of 1 was used to identify
possible substance use problems.
This cutoff score provides a sensitivi-
ty between .86 and .90 and a speci-
ficity between .52 and .93 (11). Alco-
hol use since October 2 was assessed
with one question, “Did you increase
your alcohol use for a period of two
weeks or more?”  

Depression. Depression was as-
sessed with use of the Patient Health
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Questionnaire Depression Scale
(PHQ-9) (12). A person is considered
to be depressed when five or more of
the nine symptoms have been present
for more than half the days in the pre-
vious two weeks and one of the symp-
toms is depressed mood or anhedo-
nia. Severity of depressive symptoms
was measured with the sum of the re-
sponses to the PHQ-9, with nine
items scored from 0, not at all, to 3,
nearly every day, for a total score
ranging from 0 to 27. A score of 10 or
more indicates the potential need for
treatment. 

Peritraumatic dissociation. Per-
itraumatic dissociation was scored
with use of an abbreviated version of
the Peritraumatic Dissociative Expe-
riences Questionnaire (PDEQ), with
endorsement of symptoms ranging
from 1, not at all true, to 5, extreme-
ly true (13). The full scale was used in
a previous study with a similar popu-
lation of persons who had been ex-
posed to the September 11, 2001, at-
tack on the Pentagon (14). Analysis of
those data showed that Pearson cor-
relations between the first five ques-
tions and the total score ranged from
.62 to .83. The Pearson correlation
between the five-item abbreviated
scale and the ten-item scale was .97
(p<.001, Cronbach’s alpha=.84). The
score of the abbreviated scale was ad-
justed to produce a score consistent
with the original ten-item scale
(ranging from 10, no symptoms, to
50, high dissociation).

Perceived safety, perceived
threat, and changes in activity.
Respondents’ general sense of safety
was assessed with use of the Per-
ceived Safety Scale. This scale was
previously used in the study of the
survivors of the Pentagon attack. The
scale uses a total score from three
questions: safety at work, safety at
home, and safety throughout the day
in usual activities and travel. Each
item is scored on a 5-point Likert
scale ranging from 1, not at all,
through 5, extremely, with a range for
the overall scale of 3, low safety, to 15,
high safety (Cronbach’s alpha=.78).

Perceived threat was assessed by
using seven questions in which re-
spondents were asked to rate the im-
pact of the sniper attacks on their de-
gree of concern about routine activi-

ties for themselves and their family—
being in public places, buying gas,
sending children to school or to ex-
tracurricular activities, attending
large public gatherings, traveling by
public transportation, traveling by
car, and attending faith-based activi-
ties. Each item was scored on a 5-
point Likert scale ranging from 1,
none, through 5, extreme, with a
range for the overall scale of 7, low
perceived threat, to 35, high per-
ceived threat (Cronbach’s alpha=.92).
Change in activity level was assessed
with use of the same routine activities
with choices of decrease, no change,
increase, and not applicable. The
number of activities decreased per
person was totaled for a score ranging
from 0 to 7.  

Health care use. Use of health
care services was assessed with two
questions. One question asked for the
number of visits to health care
providers since the first sniper attack.
Another question asked about the
number of visits to mental health care
providers since the first attack. Re-
sponses to these questions were con-
verted to binary variables (“some vis-
its” or “no visits”). 

Statistical analysis
Potential risk factors for acute stress
disorder, depression, and increased
alcohol use were evaluated by binary
logistic regression against individual
variables entered as categorical vari-
ables. The estimate of the odds ratio
(OR) and its 95 percent confidence
interval (CI) are reported. The
Mann-Whitney test was used to eval-
uate differences in means between
groups for continuous variables. Sig-
nificance was set at .05. Statistical
analysis was performed by with use of
SPSS for Windows.  

Results
Acute stress disorder, increased 
alcohol use, and depression
Of the 382 respondents 55 (14 per-
cent) met criteria for one or more
conditions. Twenty-four respondents
(6 percent) met criteria for acute
stress disorder, 13 (3 percent) report-
ed increased alcohol use after the
shootings, 31 (8 percent) met criteria
for depression, eight (2 percent) had
acute stress disorder and depression,

three (1 percent) had acute stress dis-
order and also endorsed increased al-
cohol use, three (1 percent) had de-
pression and also endorsed increased
alcohol use, and one (<1 percent) re-
ported acute stress disorder, in-
creased alcohol use, and depression.

Perceived safety, perceived 
threat, and change in activity 
A total of 146 respondents (38 per-
cent) reported low perceived safety
(moderate or less) in activities at
home, at work, and in routine daily ac-
tivities. A total of 150 respondents (40
percent) reported high perceived
threat (moderate or above). Respon-
dents reported mean±SD decreases
of 1.35±1.94 of the seven areas of ac-
tivity assessed. Women were 2.33
times as likely as men to report low
perceived safety (Wald χ2=14.73, df=
1, p<.001, 95 percent CI=1.51 to
3.59) and 2.24 times as likely to report
high perceived threat (Wald χ2=
13.54, df=1, p<.001, 95 percent CI=
1.46 to 3.45). Women also reported
greater decreases in activities than
men (1.61±2.02 compared with 1.08±
1.81, U=15,104 Z=–2.838, p=.005).

Respondents who were unmarried
were 1.73 times as likely to report low
levels of safety (Wald χ2=6.26, df=1,
p=.012, 95 percent CI=1.12 to 2.65)
compared with those who were mar-
ried. Those who were married report-
ed a greater decrease in activities
than those who were unmarried
(1.49±1.94 compared with 1.18±1.96,
U=14,355, Z=–2.38, p=.019). No as-
sociation was found between marital
status and perception of threat or be-
tween age and perception of safety,
perception of threat, or change in ac-
tivity. 

Risk factors for 
acute stress disorder
Women were 2.59 times as likely as
men to have acute stress disorder
(Wald χ2=3.88, df=1, p=.049, 95 per-
cent CI=1.01 to 6.68). Respondents
with acute stress disorder were 7.28
times as likely to also have depression
compared with those without the dis-
order (Wald χ2=16.85, df=1, p<.001,
95 percent CI=2.82 to 18.79) and
were 5.1 times as likely to endorse in-
creased alcohol use after the attacks
(Wald χ2=5.46, df=1, p=.019, 95 per-
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cent CI=1.30 to 20.00). Respondents
with acute stress disorder endorsed
lower perceptions of current safety
(U=2,045, Z=–4.348, p<.001), higher
levels of perceived threat (U=1,757,
Z=–4.614, p<.001), greater decreases
in activities (U=3,129, Z=–2.44, p=
.015), higher levels of peritraumatic
dissociation (U=555, Z=–7.964, p<
.001), and higher levels of depressive
symptoms (U=884, Z=–6.167, p<
.001) compared with those without
acute stress disorder (Table 1). Re-
spondents with acute stress disorder
were 4.56 times as likely to have seen
a mental health care provider since
the shootings began compared with
those without the disorder (Wald χ2=
6.23, df=1, p=.013, 95 percent CI=
1.38 to 15.01). No relationships were
noted between acute stress disorder
and previous substance abuse as
measured by the CAGE, other health
care visits, age, or marital status.

Risk factors for 
increased alcohol use
Respondents who reported increased
alcohol use after the sniper attacks
were 4.02 times as likely to have de-
pression as those who did not report
increased use of alcohol (Wald χ2=
4.06, df=1, p=.044, 95 percent CI=
1.04 to 15.54). In addition to the asso-
ciations with acute stress disorder and
depression, respondents who en-
dorsed increased alcohol use report-
ed lower perceived safety (U=944,

Z=–3.699, p<.001), higher perceived
threat (U=1512, Z=–2.170, p=.03),
higher levels of peritraumatic dissoci-
ation (U=1514, Z=–2.39, p=.017),
and higher levels of depressive symp-
toms (U=640.5, Z=–4.48, p<.001)
compared with those who did not en-
dorse increased alcohol use (Table 1).
No associations were found between
increased alcohol use and previous
substance abuse, level of decreased
activities, mental health visits, other
health care visits, gender, age, or mar-
ital status.

Depression
In addition to the increased risk of
acute stress disorder and increased al-
cohol use, respondents with depres-
sion reported lower perceived safety
(U=3814, Z=–2.79, p=.005), higher
levels of peritraumatic dissociation
(U=2893, Z=–4.78, p<.001), and
higher levels of depressive symptoms
(U=47, Z=–9.06, p<.001) compared
with those without depression (Table
1). Respondents with depression
were 3.31 times as likely as those
without depression to have seen a
mental health care provider since the
shootings began (Wald χ2=4.01, df=1,
p=.045, 95 percent CI=1.02 to 10.66).
Persons with depression were 2.67
times as likely to be single as those
without depression (Wald χ2=6.38,
df=1, p=.012, 95 percent CI=1.25 to
5.73). No associations were found be-
tween depression and previous sub-

stance abuse, perceived threat, num-
bers of decreased activities, other
health care visits, gender, or age.

Discussion and conclusions
Although hospitals are a critical re-
sponse component after terrorist at-
tacks, hospital staff are also exposed
as potential victims. The impact of
terrorist attacks on the ability of
health care providers to perform their
assigned duties becomes an impor-
tant part of planning for the availabil-
ity of resources in a community. To
our knowledge, this is the first study
to examine psychological symptoms,
behavioral changes, and safety and
threat perception in a health care
population after a three-week period
of random terrorist activity. Although
none of the study participants direct-
ly witnessed a shooting, all were po-
tential victims during this period, re-
sulting in levels of acute stress disor-
der (6 percent) comparable to those
found among survivors of a series of
typhoons (7 percent) (10). The rates
of acute stress disorder and depres-
sion in this study were also similar to
the rates of PTSD and depression in
New York City one or two months af-
ter the September 11 terrorist attacks
(8 percent and 10 percent, respec-
tively) (15).

Altered perception of safety ap-
pears to be one of the major effects of
terrorist events. In this study approx-
imately 40 percent of the sample re-
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Perceptions of threat and safety, changes in behavior, dissociation, and severity of depression in a sample of hospital staff af-
ter the Washington, D.C., area sniper attacks

Acute stress disorder Increased alcohol use Depression

Present Absent Present Absent Present Absent
(N=24) (N=358) (N=13) (N=360) (N=31) (N=351)

Measure Mean SD Mean SD p Mean SD Mean SD p Mean SD Mean SD p

Safetya 9.38 3.08 12.01 2.09 <.001 9.08 2.72 11.99 2.13 <.001 10.68 2.64 11.95 2.19 .005
Threatb 24.78 6.87 17.15 7.11 <.001 22.23 7.80 17.39 7.19 .030 19.92 7.03 17.41 7.24 ns
Decreased

activitiesc 2.33 2.08 1.29 1.92 .015 2.08 2.75 1.35 1.91 ns 1.68 2.09 1.33 1.93 ns
Dissociationd 24.92 9.54 12.09 4.06 <.001 17.38 9.11 12.65 4.98 .017 20.39 11.31 12.23 4.12 <.001
Depressione 11.72 6.53 3.31 4.55 <.001 10.15 5.65 3.46 4.70 <.001 16.90 4.58 2.70 3.22 <.001

a Possible scores range from 3, lowest safety, to 15, highest safety.
b Possible scores range from 7, lowest threat perception, to 35, highest threat perception.
c Possible scores range from 0, no decrease, to 7, maximum decrease.
d Possible scores range from 10, no dissociation, to 50, highest dissociation.
e Possible scores range from 0, no symptoms, to 27, all symptoms nearly every day.



ported low perceived safety in routine
daily activities or high levels of per-
ceived current threat, compared with
60 percent reporting fear of terrorism
at two months and 40 percent report-
ing fear of terrorism at six months af-
ter September 11 (16). In our study
women were more likely than men to
report lower safety and higher per-
ceived threat and to decrease the
number of routine activities. In gen-
eral, decreased safety, increased per-
ceived threat, and decreased activi-
ties were more strongly associated
with acute stress disorder and in-
creased alcohol use than with depres-
sion. Higher levels of peritraumatic
dissociation were associated with
acute stress disorder, increased alco-
hol use, and depression. This finding
suggests a need for further study to
determine the mechanisms by which
individuals process information at the
time of terrorist events and how this
affects their psychological and behav-
ioral responses to terrorism.

This study differed from other
postdisaster studies in that question-
naires were distributed electronically
within one week of the end of the ter-
rorist event. Other studies have had
greater response rates with the use of
electronic polling in previously estab-
lished study populations (17), but that
design is less useful in targeting spe-
cific subgroups, as in this case, a hos-
pital staff. The timely distribution
provides the benefit of greatly reduc-
ing recall bias. Generalization of
these results is limited, because selec-
tion biases are unknown. In addition,
we did not determine whether de-
pression or acute stress disorder were
preexisting conditions among these
patients or whether visits to health
and mental health professionals had
been scheduled before the shootings
began.

Despite these limitations, we found
a wide variance in endorsement of
symptoms and behaviors and robust
associations between perceptions and
presence of psychiatric disorders. 

The results of this study suggest
that as many as 14 percent of hospital
staff may have emotional or behav-
ioral limitations after a terrorist at-
tack. In general, these individuals can
be expected to have a lower percep-
tion of safety and a higher perception
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of threat. Such individuals are more
likely to alter their behaviors to cope
with the threat and more likely to
seek mental health care. ♦
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