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ABSTRACT
Objective: For over 3 weeks in October 2002, a series of sniper attacks in the Washington, DC, area left
10 people dead and 3 wounded. This study examined the relationship of distress associated with
routine activities and perceived safety to psychological and behavioral responses.

Methods: Participants were 1238 residents of the Washington, DC, metropolitan area (aged 18 to 90 years,
mean = 41.7 years) who completed an Internet survey including the Impact of Event Scale-Revised,
Patient Health Questionnaire-9, and items pertaining to distress related to routine activities, perceived
safety, and alcohol use. Data were collected at one time point approximately 3 weeks after the first sniper
shooting and before apprehension of the suspects. Relationships of distress and perceived safety to post-
traumatic stress, depressive symptoms, and increased alcohol use were examined by using linear and
logistic regression analyses.

Results: Approximately 8% of the participants met the symptom criteria for probable post-traumatic stress
disorder, 22% reported mild to severe depression, and 4% reported increased alcohol use during the
attacks. Distress related to routine activities and perceived safety were associated with increased post-
traumatic stress and depressive symptoms and alcohol use.

Conclusion: Distress and perceived safety are associated with specific routine activities and both
contribute to psychological and behavioral responses during a terrorist attack. These findings have
implications for targeted information dissemination and risk communication by community leaders.
(Disaster Med Public Health Preparedness. 2015;9:509-515)
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Terrorist events can produce considerable psy-
chological distress and functional impairment
and may be associated with responses including

post-traumatic stress disorder (PTSD), depression, and
health risk behaviors, such as increased alcohol and
substance use.1-4 For more than 3 weeks in October
2002, a series of sniper attacks in the Washington, DC,
metropolitan area left 10 people dead and 3 others
wounded. The shooting victims varied in age (ranging
from 13 to 72 years), sex, race, and by occupation. The
shootings occurred at different times of the day and in
various public areas (eg, gas stations, bus stops, shopping
mall parking lots, and outside a middle school
entrance), which prevented community residents from
identifying a pattern in the shootings. Because it was
not possible to identify the location of the shooter
during the attacks, because the shootings occurred at a
distance, many outdoor activities were cancelled. Few
empirical studies have investigated the immediate

impact of this type of sustained community-wide ter-
rorist event, and, to our knowledge, no studies have
empirically examined the community response to the
Washington, DC, sniper attacks.

Individuals exposed to terrorist attacks can experience
high rates of PTSD and depression,5-8 which can remain
elevated for years after the event.2,8-9 Exposure to terrorist
attacks is also associated with an increase in health risk
behaviors, such as cigarette, alcohol, and drug use.10

Among New York City residents, 9.7%, 24.6%, and 3.2%
reported increases in smoking, alcohol use, and marijuana
use, respectively, 1 to 2 months after 9/11.3 Six percent of
New York City residents reported increased alcohol use 1
year after 9/11, and 12% reported an increase in alcohol
use 1 to 2 years after the attacks.11

The perception of safety during and following a
traumatic event is associated with psychological and
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behavioral functioning.12-14 Studies conducted after 9/11 that
examined risk appraisal for future attacks found that 40% to
50% of individuals reported elevated safety concerns.1,15

Survivors of the 9/11 attack on the Pentagon who reported
lower perceived safety were more likely to have probable
PTSD and to report increased alcohol use 7 months after the
event.16

Few empirical studies have examined responses to the DC
sniper attacks. A study of local hospital staff found that 6%
met the criteria for probable acute stress disorder, 8% had
depression, and 3% reported increased alcohol use 1 week
after the event.17 Seven months after the sniper attacks, 7%
of community residents met the criteria for PTSD.18 In a
study of homeless individuals in Washington, DC, 41%
reported increased substance use during the attacks.19 To
better understand community responses to the DC sniper
attacks, this study examined the relationship of distress rela-
ted to routine activities and perceived safety to post-traumatic
stress, depressive symptoms, and increased alcohol use.

METHODS
Participants and Procedures
Participants were 1238 residents living in the Washington,
DC, metropolitan area during the sniper attacks in October
2002. Participants ranged in age from 18 to 90 years
(mean = 41.7 years; SD = 12.56). Approximately half of the
sample was female (51%; n = 636) and had earned a
bachelor’s or graduate degree (50.1%; n = 621) (Table 1).
The majority of the participants were employed (79%;
n = 978), were married (57%; n = 707), were white (68%;
n = 847), and had children (58%; n = 724). Approximately
47% (n = 559) of the participants lived within 20 miles of
downtown Washington, DC; 34% (n = 406) lived within 21
to 50 miles; 10% (n = 123) lived within 51 to 100 miles; and
9% (n = 112) lived over 100 miles from the city.

Participants were recruited from a group of approximately
40,000 Washington, DC, area residents who subscribed to the
NetZero Internet service provider (ISP) and indicated
interest in participating in survey research. The NetZero ISP
was available to the general public and was provided for no
charge at the time of the sniper attacks, potentially allowing
for access from a representative sample of community resi-
dents. The lead author (CSF) arranged through NetZero for
the online survey to be available to the pool of subscribers
who expressed interest in participation in survey research.

Data were collected at one time point approximately 3 weeks
after the first sniper shooting and prior to apprehension of the
suspects. Potential participants were contacted via e-mail to
assess interest in participating in the study. They were
informed that participation would be voluntary and anon-
ymous. Information regarding the survey was provided in a
written format. Individuals indicated consent by filling out

the survey and returning it via anonymous transmission.
Participants were informed that the survey included questions
about their health, lifestyle, current feelings, and health
practices and would take approximately 10 minutes to com-
plete. The study was approved by the Institutional Review
Board of the Uniformed Services University of the Health
Sciences in Bethesda, Maryland.

Measures
Participants completed an online self-report questionnaire
that included 5 sections (71 total items): sociodemographic
characteristics; psychological responses during the attacks;
current psychological, social, and behavioral functioning
(including post-traumatic stress symptoms, depressive symp-
toms, and alcohol use); perceptions of the environment (eg,
feelings of safety); and recent behavioral changes (including
alcohol use and health service use). This study specifically
focused on demographic characteristics, feelings of distress
related to routine activities, perception of safety, and psy-
chological and behavioral responses to the sniper attacks.

Distress Related to Routine Activities
The impact of the sniper attacks on the participants’ distress
about performing routine activities was measured by items

TABLE 1
Demographics of the Participantsa

Demographics N (%)

Sex
Male 602 (49)
Female 636 (51)

Ethnicity
White 847 (68)
Nonwhite 391 (32)

Marital Status
Not married 531 (43)
Married 707 (57)

Employment Statusb

Not employed 254 (21)
Employed 978 (79)

Has children
Yes 724 (58)
No 514 (42)

Age, years
Mean (SD) 41.73 (12.56)
Range 18-90

Distance of home from DC
0-20 miles 559 (47)
21-50 miles 406 (34)
51-100 miles 123 (10)
Over 100 miles 112 (9)
Mean (SD) 45 (58.5)

aTotal N = 1238.
b
“Not employed” includes participants who are retired and homemakers.

“Employed” includes those who are employed full-time and students.
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that were based on circumstances surrounding the actual
shootings that occurred. The following items were assessed on
a 5-point scale ranging from 0 (none) to 4 (extreme): (1)
being in large public places (eg, shopping malls), (2) getting
gas, (3) sending one’s child or children to school and acti-
vities, (4) attending large public gatherings (eg, concerts or
sporting events), (5) traveling by public transportation, (6)
traveling by auto, and (7) attending faith-based activities.

Perceived Safety
Three items assessed whether participants currently felt safe at
work, in their homes, and in general throughout the day during
their usual activities and travel. Participants rated their level of
perceived safety for each of these 3 categories on a 5-point
Likert scale ranging from 0 (not at all) to 4 (extremely).

Post-Traumatic Stress
Post-traumatic stress symptom severity was assessed with the
Impact of Event Scale-Revised (IES-R).20 The IES-R is a
22-item self-report measure that includes subscales that cate-
gorize symptoms of intrusion, avoidance, and hyperarousal.
Participants reported the extent to which they were distressed or
bothered by symptoms over the past week on a scale ranging from
0 (not at all) to 4 (extremely). Responses were summed to pro-
duce symptom severity scores ranging from 0 to 88. Probable
PTSD was identified by scores of 33 or greater,21 taking into
account the assessment period at approximately 3 weeks fol-
lowing the first sniper attack. The IES-R has been found to
exhibit high internal consistency for the total scale (Cronbach’s
alpha = 0.96)21 as well as the intrusion, avoidance, and hyper-
arousal subscales (coefficient alphas ranging from 0.87 to 0.92).20

Depression
Depression symptom severity was assessed with the 9-item
Patient Health Questionnaire-Depression Scale (PHQ-9).22

The PHQ-9 is a self-report measure that assesses the fre-
quency of each of the DSM-IV (Diagnostic and Statistical
Manual of Mental Disorders, 4th edition) Major Depressive
Episode Criterion A symptoms during the past 2 weeks on a
scale ranging from 0 (not at all) to 3 (nearly every day).
Responses are summed to produce depressive symptom
severity scores ranging from 0 to 27. Scores of 5 or greater on
the PHQ-9 indicate mild to severe depression.22 When
compared against structured clinical evaluations in primary
care settings, the PHQ-9 demonstrated 73% sensitivity and
94% specificity.22,23 The PHQ-9 has high internal and test-
retest reliability (α = 0.89 and r = 0.84, respectively).

Increase in Alcohol Use
Alcohol use was assessed by participants’ responses to a single
yes/no item that identified whether alcohol use had increased
for a period of 2 weeks or more since the beginning of the
sniper attacks.

Statistical Analyses
Prevalence rates of probable PTSD, mild to severe depression,
and increased alcohol use at 3 weeks, as well as mean levels of
post-traumatic stress and depressive symptoms were identified
by using descriptive statistics. Chi-square analyses, analyses of
variance, and bivariate correlations were conducted to assess
whether there were significant demographic differences
among the psychological and behavioral response groups. For
cases in which differences were found, these background
variables were included in further analyses as covariates.
Hierarchical linear regression analyses were conducted to
examine the extent to which level of distress associated with
engaging in routine activities and feelings of safety (at home,
at work, and in general) were related to post-traumatic stress
and depressive symptoms. Logistic regression analysis was
performed to investigate the relationship of distress and safety
to increase in alcohol use. Odds ratios were defined as the
likelihood of experiencing increased alcohol use for indivi-
duals with or without a risk factor (ie, distress about routine
activities and perceived safety). The estimate of the odds ratio
and its 95% confidence interval (CI) are reported. The Wald
chi-square (χ2) test was used to determine if there was any
significant difference between the odds for individuals with
versus without a risk factor. Statistical analyses were con-
ducted by using SPSS Statistics 22.24

RESULTS
Approximately 8% of the participants (n = 93) met the
symptom criteria for probable PTSD, 22% (n = 268) repor-
ted mild to severe depression, and 4% (n = 46) reported an
increase in alcohol use in the initial 2-week period during the
sniper attacks. Approximately one-third (31.3%; n = 381)
had either probable PTSD, mild to severe depression, or
increased alcohol use. Seven percent (n = 84) reported both
probable PTSD and depression, 3.4% (n = 30) reported both
depression and increased alcohol use, 1.1% (n = 12) reported
both probable PTSD and increased alcohol use, and 0.9%
(n = 11) reported all 3 responses (Figure 1). Eighty-eight
percent (n = 1050) reported distress about participating in
one or more routine activities, and 71.7% (n = 885) reported
moderate to extreme distress related to at least one activity.
Getting gas and being in large public places were associated
with the highest levels of distress (mean = 1.95, SD = 1.40;
and mean = 1.74, SD = 1.29, respectively), and attending
faith-based activities was associated with the lowest levels of
distress (mean = 0.79, SD = 1.18).

Post-Traumatic Stress Symptoms, Routine Activities,
and Safety
The relationship of distress related to routine activities and
perceived safety to post-traumatic stress symptoms, with
adjustment for demographics and proximity to DC, was
examined by using hierarchical linear regression analyses. The
final model is shown in Table 2. Age, sex, and marital and
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parental status were entered on the first step and accounted
for 3.6% of the variance in post-traumatic stress symptoms
(sex: β = 3.495, P< 0.001; marital status: β = − 2.715,
P = 0.003), indicating that those who were female and
unmarried reported more post-traumatic stress symptoms.
Addition of proximity from Washington, DC, in the model
did not produce significant effects (β = − 0.006, P = 0.336,
ΔR2 = 0.001). Inclusion of distress items accounted for an
additional 17.7% of the variance, with distress related to
sending children to school or activities (β = 0.954,
P = 0.004), attending large public gatherings (β = 1.495,
P = 0.001), and traveling by auto (β = 0.995, P 0.035)
associated with higher levels of post-traumatic stress. Per-
ceived safety at work, at home, and in general accounted for
an additional 4.4% of the variance in this model (β = − 1.272,
P = 0.01; β = − 1.186, P = 0.034; β = − 1.585, P = 0.003,
respectively), with lower levels of safety associated with higher
levels of post-traumatic stress symptoms.

Depressive Symptoms, Routine Activities, and Safety
The relationship of distress associated with routine activities
and perceived safety to symptoms of depression, with
adjustment for demographics and proximity to DC, were also
examined by using hierarchical linear regression analyses. The
final model is shown in Table 2. Demographic variables were
entered on the first step and accounted for 4.8% of the
variance in depression, with participants who were younger
(β = −0.043, P = 0.001), female (β = 1.056, P< 0.001),
and unmarried (β = −1.122, P = 0.001) reporting more

depressive symptoms. Addition of proximity from DC in the
model did not significantly improve the model (β = 0.002,
P = 0.400, ΔR2 = 0.001). Inclusion of distress items
accounted for an additional 9.3% of the variance in depres-
sive symptoms. Specifically, distress related to traveling by
public transportation (β = 0.412, P = 0.003) and traveling
by auto (β = 0.633, P< 0.001) were associated with higher
levels of depression. Perceived safety at work, at home, and
safety in general accounted for an additional 4.4% of the
variance. Lower perceived safety at home (β = − 0.423,
P = 0.044) and general safety (β = − 0.756, P< 0.001) were
individually associated with higher depressive symptoms.

Increased Alcohol Use, Routine Activities, and Safety
The relationship of distress associated with routine activities
and perceived safety to increased alcohol use was examined by
using multivariate logistic regression analyses (Table 3).
Demographic variables were entered on the first step of the
model, followed by proximity to DC, but these variables did not
significantly predict risk of increased alcohol use. After adjust-
ment for demographics and proximity toDC, there continued to
be a significant relationship of distress about traveling by auto-
mobile and perceived safety at home to increased alcohol use
(χ2 = 4.889, P = 0.027; and χ2 = 3.834, P = 0.05, respec-
tively). Specifically, those who reported distress about traveling
by auto were 1.51 times as likely to increase their alcohol use
(95% CI: 1.048-2.173, P = 0.027), and those who felt less safe
at home were more likely to increase their alcohol use (odds
ratio = 0.660; 95% CI: 0.436-1.00; P = 0.05). Distress and
perceived safety about other types of routine activities were not
associated with increased alcohol use.

DISCUSSION
The primary goals of terrorist acts are to instill feelings of
intense fear and loss of safety and perceived control over one’s
environment.25 The seeming randomness of terrorist acts
such as the sniper attacks can affect individuals’ perception of
control, resulting in distress about routine activities and
avoidant behaviors. Approximately one-third of the partici-
pants in our study had probable PTSD, mild to severe
depression, or increased alcohol use during the sniper attacks.
The prevalence rates of probable PTSD (7.7%) and mild to
severe depression (22%) identified in this study were rela-
tively higher than those found in the US adult population
during the same time period. The current year and lifetime
prevalence rates of PTSD in the US population between
February 2001 and April 2003 were identified as 3.5% and
6.8%, respectively,26,27 and rates of depression ranged
between 6.6% and 7.06% during the time period that the
sniper attacks occurred.28,29

In this study, women and unmarried participants reported
higher levels of post-traumatic stress and depressive symp-
toms, and younger participants reported higher levels of
depressive symptoms. Higher post-traumatic stress in women

Probable PTSD

7.7%
n = 93

Increase in
Alcohol Use

4%
n = 46

Depression

22.1%
n = 268 

1.1%
n = 12

7%
n = 84

3.4%
n = 30

0.9%
n = 11

FIGURE 1
Probable Post-Traumatic Stress Disorder (PTSD), Mild
to Severe Depression, and Increase in Alcohol Use
Prevalence.

Participants were 1238 residents of the Washington, DC, metropolitan
area who completed an Internet survey after the DC sniper attacks
in 2002.
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in this sample is comparable to the increased risk of probable
PTSD found in women exposed to the 9/11 attack on the
Pentagon.16 Being female, younger, and unmarried have been
identified as risk factors for acute stress disorder in individuals
exposed to terrorist events and disasters.30,31 The social sup-
port that spouses provide may be particularly effective in
buffering stress and can decrease adverse psychological
responses during and following trauma exposure.32-34

Distress related to one’s routine activities was associated with
increased post-traumatic stress, depressive symptoms, and
alcohol use. Importantly, after controlling for demographics
and proximity to DC, and looking across the different
domains of distress, distress related to sending children to
school and attending large public gatherings continued to be
associated with increased post-traumatic stress symptoms. In
particular, those who reported distress about traveling by

TABLE 2
Relationship of Distress and Perception of Safety to Symptoms of PTSD and Depressiona

Unadjusted Adjustedb

PTSD Symptoms Depression Symptoms PTSD Symptoms Depression Symptoms

Risk factors β SE β SE β SE β SE

Distress
Being in large public places 0.677 0.520 0.115 0.195 0.336 0.507 0.029 0.190
Getting gas 0.453 0.510 − 0.113 0.166 0.423 0.432 − 0.128 0.162
Sending child(ren) to school 0.744c 0.294 0.132 0.113 0.691c 0.327 0.114 0.124
Attending large public gatherings 1.311d 0.434 0.232 0.167 1.199d 0.433 0.177 0.165
Travelling by public transportation 0.607 0.358 0.457e 0.140 0.309 0.353 0.350d 0.136
Travelling by auto 1.019c 0.462 0.691e 0.178 0.765 0.461 0.553e 0.173
Attending faith-based activities 0.695 0.408 − 0.195 0.157 0.644 0.400 0.174 0.150

Safety
At work − 1.548d 0.512 − 0.417c 0.185 − 1.272d 0.490 − 0.349 0.183
At home − 1.535d 0.578 − 0.607d 0.211 − 1.186c 0.558 − 0.423c 0.210
General safety − 3.543e 0.541 − 1.137e 0.194 − 1.585d 0.538 − 0.756e 0.200

aAbbreviation: PTSD, post-traumatic stress disorder.
bAdjusted for age, sex, marital and parental status, and proximity to DC. Variables in the full model accounted for 25.7% of the variance in PTSD and 18.5% of the

variance in depression.
cp≤ 0.05.
dp≤ 0.01.
ep≤ 0.001.

TABLE 3
Relationship of Distress and Perceptions of Safety to Increase in Alcohol Usea

Unadjusted Adjustedb

Likelihood of Increased Alcohol Use Analysis Likelihood of Increased Alcohol Use Analysis

Risk Factors OR (95% CI) χ2 P OR (95% CI) χ2 P

Distress
Being in large public places 0.974 (0.641-1.480) .015 0.903 0.950 (0.627-1.440) 0.058 0.810
Getting gas 1.066 (0.744-1.527) 0.122 0.727 1.018 (0.710-1.461) 0.010 0.921
Sending child(ren) to school 1.010 (0.808-1.261) 0.007 0.933 1.114 (0.850-1.462) 0.613 0.434
Attending large public gatherings 1.111 (0.789-1.566) 0.363 0.547 1.127 (0.780-1.618) 0.418 0.518
Traveling by public transportation 0.916 (0.705-1.190) 0.431 0.512 0.816 (0.618-1.078) 2.052 0.152
Traveling by auto 1.469 (1.032-2.091) 4.547 0.033 1.509 (1.048-2.173) 4.889 0.027
Attending faith-based activities 0.997 (0.747-1.331) 0.000 0.985 1.015 (0.759-1.358) 0.010 0.920

Safety
At work 0.811 (0.560-1.176) 1.217 0.270 0.748 (0.515-1.087) 2.319 0.128
At home 0.630 (0.414-0.957) 4.684 0.030 0.660 (0.436-1.000) 3.834 0.050
General safety 1.144 (0.743-1.762) 0.375 0.540 1.348 (0.852-1.631) 1.631 0.202

aAbbreviations: CI, confidence interval; OR, odds ratio.
bAdjusted for age, sex, marital and parental status, and proximity to DC.
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public transportation or automobile experienced more
depressive symptoms, and distress about automobile travel
was also associated with increased alcohol use. Therefore,
attending to specific areas of distress can be important to
planning by community leaders. By investigating circum-
stances associated with the sniper attacks, we found specific
routine activities that could be directly addressed in risk
communications and protective community actions.

Participants who experienced lower general safety throughout
the day and/or reduced safety at work or home had greater post-
traumatic stress symptoms. A similar relationship was found
between lower perceived safety and PTSD 7 months after the
9/11 attack on the Pentagon16 and in Iraqi civilians exposed to
terrorist bombings.35 Decreased safety at home and general
safety throughout the day were also associated with higher
levels of depression in the current study. Lower perceived safety
at home was also related to increased alcohol use. Participants
who believed that their safety was threatened even at home
may have used alcohol to manage their distress.36-40

Interpretation of the study findings is limited by its cross-
sectional design. Longitudinal assessment after the capture of
the snipers would provide additional information regarding the
trajectory of trauma response. Assessment of participants at least
1 month after the first sniper attack would allow for examina-
tion of symptoms that met the DSM-IV PTSD 1-month
duration criterion. However, study of participants before the
apprehension of the snipers provided valuable information
regarding responses during the ongoing event. Participants
agreed to participate in online surveys through the NetZero
Internet service, thus limiting the generalizability of results.
Determination of accurate response rates to online survey
administration is complicated by several factors, including
limited information regarding how many surveys were success-
fully received, the number of e-mails that were opened by
potential participants, and whether those individuals attempted
to access the survey. Although previous research has found
demographic biases when using online survey administra-
tion,41-44 demographic variables were controlled for in the
analyses of this study and did not affect the outcomes. Study
findings were limited by the use of self-report measures.

CONCLUSIONS
The results of this study identify individuals who may be at risk
of depressive and post-traumatic stress symptoms and increased
alcohol use during a terrorist event. Importantly, distress about
specific routine activities is associated with more psychological
symptoms. Attending to these responses can be an important
target for community leaders. In addition, perceived safety
contributed to mental and behavioral health outcomes even
after adjustment for distress. Therefore, it is important for
disaster communication strategies to target safety as well as
distress-related areas. The widespread community impact of a
terrorist event such as the DC sniper attacks highlights the

importance of developing early interventions for at-risk groups,
such as women, younger individuals, and those who are
unmarried and may not have a stable support system.
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