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ABSTRACT

This study examined emotional and perceptional changes American people had experienced 10 to 12 months after

the September 11 (9-11) terrorist attacks. A nationally representative sample of 807 U.S. adults ages 18 or older was
interviewed using random-digit dialing that included unpublished numbers and new listings. The results indicated

that 5 to 8% of the respondents had probable posttraumatic stress disorder symptoms such as angry outbursts,

trouble falling asleep, difficulty concentrating, and experiencing nightmares even 10 to 12 months after the attacks.
Twenty-two percent reported more frequent life-threatening perceptions and 50% more concerns about personal

safety than before the 9-11 attacks. Chi-square and logistic regression analyses indicated that gender, age, race/
ethnicity, geographic region, and employment status were significant predictors for experiencing differential

emotional and perceptional changes.
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By definition, terrorism is an assault to
create fear, panic, and anxiety (Gilmore
Commission, 1999; U.S. Department of Jus-
tice, 2001). The terrorist attacks on Septem-
ber 11, 2001, not only deprived thousands
of their lives and imposed tremendous eco-
nomic damages but also exposed American
people to an unprecedented traumatic im-
pact, making a significant number of people
susceptible to various mental or emotional
disorders. The nature of deliberate inten-
tion of mass murder and destruction with-
out any warning signal and the possibility
of another similar attack of terrorism make
people anxious and distressed.

Research reveals that a considerable
number of people suffered psychological
impact after the 9-11 attacks (“Disaster and
Trauma,” 2002; Galea et al., 2002; Schuster

et al., 2001; Silver, Holman, McIntosh,
Poulin, & Gil-Rivas, 2002). Schuster and his
colleagues conducted a national survey 3 to
5 days after the attacks; 44% of the adult
respondents reported one or more substan-
tial stress symptoms. Another survey con-
ducted by the Harvard Medical School
weeks after the attacks (“Disaster and
Trauma,” 2002) reported a rise in the
number of people who had trouble fall-
ing asleep, depression, nightmares, or diffi-
culty in concentrating, which are among
typical posttraumatic stress disorder
(PTSD) symptoms according to the Na-
tional Institute of Mental Health (NIMH,
2001). Galea and colleagues (2002) reported
in their survey performed 5 to 8 weeks
after the attacks that 7.5% of the respon-
dents in Manhattan showed PTSD symp-

toms and 9.7% depression.
Two conflicting national studies were

conducted regarding the psychological
reactions to the 9-11 attacks (Schlenger
et al., 2002; Silver et al., 2002). Silver and
colleagues affirmed the increased PTSD
symptoms among the general population
months after the 9-11 attacks in their na-
tionwide longitudinal study, but Schlenger
et al. reported in another national study that
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overall distress levels in the country were
within normal ranges except for the New
York City metropolitan area at 1 to 2
months after the attacks. Silver et al. re-
ported that 17% of the U.S. population
outside of New York City showed PTSD
symptoms 2 months after the attacks and
concluded that the psychological effects of
the attacks were not limited to those who
were directly exposed to the attacks. Sev-
eral other studies (Anne, 2003; Lee, Isaac,
& Janca, 2002; Murphy, Wismar, & Free-
man, 2003; Sprang, 2001) affirmed that
individuals exposed to the 9-11 attacks only
through media also experienced significant
stress reactions.

It is a reasonable assumption that many
people who suffered shock, anger, or fear
right after a traumatic event return to
normalcy over time. The national longitu-
dinal study performed by Silver et al. (2002)
supports this postulation, reporting the
decrease in the prevalence of PTSD symp-
toms among the U.S. population from 17%
at 2 months after the attacks to 5.8% at 6
months. There was a considerable fall in
the PTSD prevalence from 2 months after
the attacks to 6 months after. Some might
assume that the PTSD prevalence among
the U.S. adults has returned to its usual
level, approximately 3.6% (NIMH, 2001),
about 1 year after the attacks, considering
the decreasing trend of the prevalence. But
others might presume that a substantial
number of people above the average level
still experience disruptions, especially tak-
ing into account the increased level of so-
cial concern about the war against terror-
ism (Baum & Dougall, 2002; Hassett &
Sigal, 2002).

The current study investigated emo-
tional and perceptional changes that Ameri-
can people have experienced since the 9-11
attacks from July 23 to September 8, 2002,
including differential effects of gender, race/
ethnicity, age, employment status, and geo-
graphic region primarily to identify a tar-
get population for health education inter-
vention efforts. It was hypothesized that the
proportion of American people who had
heightened psychological distress including

PTSD symptoms as a result of the 9-11 at-
tacks was far above the normal level even
about a year after the attacks. It was also
hypothesized that women and African
Americans were more susceptible to psy-
chological distress than men and non-His-
panic Whites (hereafter labeled Whites),
respectively (Galea et al., 2002; Schlenger et
al., 2002; Silver et al., 2002). In addition, the
study hypothesized that those who were 30
to 64 years of age, not working for pay, and
living in a large city were more vulnerable
to the distress caused by the 9-11 attacks
than their counterparts, 65 years of age or
older, those who were employed, and those
living in a rural area, respectively.

METHOD

Sample
Because of the cost of a national tele-

phone survey, this study was conducted in
conjunction with other studies, but the re-
sults of this study have neither been pre-
sented nor included in other manuscripts.
Using random-digit dialing (RDD) that in-
cluded unpublished numbers and new list-
ings, a nationally representative sample of
807 U.S. adults 18 years of age or older was
interviewed about emotional and percep-
tional changes since the 9-11 attacks. Adults
18 years of age or older at each selected resi-
dential telephone number were eligible for
the study. If two or more adults were at
home, an adult household member was ran-
domly selected by the Center for Survey
Research (CSR). A total of 3,500 random
telephone numbers was generated for this
survey. Among them, 843 turned out to
be ineligible, which included disconnected
numbers, fax/data line, nonhousing unit,
and no adult in household. Eligibility was
not established for another 829 because of
failure to contact after a minimum of 12
calls. Another 1,021 were eligible but did
not complete the interview or refused to
be interviewed.

Instrument
The survey instrument was a question-

naire designed to assess information about
respondents’ emotional and perceptional
changes caused by the 9-11 events. The in-

strument contained 24 closed-ended ques-
tions in addition to five sociodemographic
questions. Question items asking about
emotional disturbances were adopted from
the Trauma Screening Questionnaire
(Brewin et al., 2002), a recently cross-
validated brief PTSD screening instrument
(90% overall efficiency), rather than a
widely used 17-item PTSD checklist
(Weathers, Litz, Herman, Juska, & Keane,
1993), considering the nature of telephone
interviews in which redundant, similar
questions need to be avoided to minim-
ize attrition.

A jury of experts (N=3) reviewed a draft
of the questionnaire and made changes for
clarity when necessary. Almost all of the
questions included the phrase “as a result
of 9-11” to minimize confounding caused
by inadvertent inclusion of changes that
happened regardless of the 9-11 events dur-
ing the same time frame. The questions ask-
ing about increased concern about safety
and security used three response options:
“more concerned,” “less concerned,” and
“about the same as before 9-11.” For the
questions about life-threatening perception,
the response options were “more fre-
quently,” “less frequently,” and “about the
same as before 9-11.” Yes/no options were
used for the other questions regarding emo-
tional disturbance.

Data Collection
The survey was pretested, and modifi-

cations to reflect clarity were made to the
questionnaire after the pretest. The tele-
phone interview was administered in En-
glish by professional telephone interview-
ers at CSR in Bloomington, IN, from July
23, 2002, to September 8, 2002, using the
University of California Computer-Assisted
Survey Methods software (CASES, version
5.3). The 60 interviewers who performed
the telephone interviews were monitored
for quality and comparability by five sur-
vey supervisors using specialized telephone
lines and computer equipment, which do
not allow the interviewers to know they
are being monitored. The audio and visual
monitoring was conducted randomly, with
each interviewer being monitored at least
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Table 1.  Characteristics of Survey Respondents

Characteristics % n

Gender
  Female 53.0 428
  Male 47.0 379

Age
  18–29 16.5 133
  30–44 31.4 253
  45–64 36.9 298
  >65 13.1 106

Race/ethnicity
  White, non-Hispanic 75.6 610
  Black or African American 7.9   64
  American Indian or Alaska Native 0.4     3
  Asian or Pacific Islander 2.1   17
  Hispanic, Latino, or Spanish origin  6.3   51
  Two or more races 5.7   46
  Some other race 0.6     5
  Unidentified 1.4   11

Employment status
  Working for pay 62.7 506
  Retired 17.5 141
  Not working for pay 19.1 154

Geographic region
  A large city or surrounding areas 30.0 242
  A medium city or surrounding areas 20.7 167
  A small city or surrounding areas 13.4 108
  A small town not very close to a city 19.2 155
  A rural area 16.1 130

Note: N=807.

once during each 3-hour shift. The design
and all procedures for this study were
approved by the institutional review board
of Indiana University, Bloomington.

Data Analysis
Statistical analyses were conducted with

the Statistical Package for the Social Sci-
ences, Windows version 11.0 (SPSS Inc.).
Frequencies and percentages of each re-
sponse by item were calculated for the 24
items. The association between categorical
dependent variables and demographic vari-
ables were examined using chi-square sig-
nificance tests. The response option of “less
frequently” and “less concerned” had few
cases. Thus, these response options and
“about the same as before 9-11” were col-
lapsed into one option to satisfy the as-
sumption of adequate cell sizes in chi-
square tests. In case of two-by-two tables,
the chi-square values with continuity cor-
rection were used in significance tests.

Logistic regression was used to examine
predictors for experiencing self-reported
emotional and perceptional changes as a
result of the 9-11 events. Covariates were
gender, race/ethnicity, age, employment sta-
tus, and geographic region. A backward
stepwise procedure with the criterion of
log-likelihood ratio at the .05 level was used
for variable selection. When categorical
variables were coded, the category that was
clearly defined with no small number of
cases was chosen as a reference. The sam-
pling error for reported percentages was no
more than 3.45 percentage points at the
95% confidence level. No imputation of
missing values was performed.

RESULTS

Demographics of Respondents
Eight-hundred-and-seven resulted in

completed interviews. The mean age was
45.8 years (SD=16). Sociodemographic
characteristics of the survey respondents are
shown in Table 1.

The response rate (RR), calculated by
standards established by the American As-
sociation for Public Opinion Research
(AAPOR), was 42% (AAPOR, 2002). The
formula used was RR=complete interviews/

[(complete interviews + partial interviews)
+ (refusals + noncontacts + other) + e (un-
known household + unknown other)],
where e is an estimated proportion of cases
of unknown eligibility that are eligible. No
systematic differences were detected in de-
mographic characteristics such as race/
ethnicity, gender, and geographic region
between those who refused and who com-
pleted interviews. The investigators set e as
.11, the proportion of eligible cases whose
eligibility was unknown initially but later
identified as eligible among all cases whose
eligibility was initially unknown.

As compared with the U.S. population
18 years of age or older represented in the
2000 Census of Population and Housing

(U.S. Census Bureau [USCB], 2002), the
sample slightly overrepresented women and
Whites, which is typical of samples in RDD
telephone survey (Bell, Kravitz, & Wilkes,
1999; Goff et al., 1998; Schuster et al., 2001).
The sample moderately underrepresented
Black or African American (hereafter la-
beled African American) and Hispanic
or Latino (Hispanic) populations, whereas
it considerably overrepresented two or
more races.

Emotional Disturbance
As shown in Table 2, 83% of the respon-

dents reported that they had felt upset; 29%
experienced difficulty concentrating; 27%
had trouble falling asleep; 25% noticed in-
creased irritability; and 19% experienced
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Table 2. Frequencies and Percentages of Responses
to the Questions on Emotional and Perceptional Changes

as a Result of the September 11 Attacks

Changes Experienced                                    Yes                       No

Emotional Disturbance
Have had difficulty concentrating 235 (29%) 572 (71%)
Still having difficulty concentrating 58 (  7%) 176 (22%)
Have felt upset 666 (83%) 139 (17%)
Still feeling upset 431 (53%) 232 (29%)
Have experienced increased irritability 203 (25%) 599 (74%)
Still experiencing increased irritability 108 (13%) 95 (12%)
Have experienced angry outbursts 154 (19%) 651 (81%)
Still experiencing angry outbursts 62 (  8%) 92 (11%)
Have had trouble falling asleep 219 (27%) 587 (73%)
Still having trouble falling asleep 53 (  7%) 166 (21%)
Have experienced nightmares 149 (19%) 656 (81%)
Still experiencing nightmares 42 ( 5%) 107 (13%)

 Changes Experienced                           More Concerned      About the Same

Increased Concern about Safety/Security
Personal safety 403 (50%) 403 (50%)
Safety of family 504 (63%) 299 (37%)
On-the-job safety 163 (20%) 339 (42%)
Off-the-job safety 187 (23%) 317 (39%)
Financial security 421 (52%) 376 (47%)
In-town traveling 169 (21%)  633 (78%)
Out-of-town traveling 446 (55%) 345 (43%)
Safety of school children 375 (47%) 424 (53%)
Future of the United States 620 (77%) 182 (23%)
World peace 636 (79%) 167 (21%)

Changes Experienced                            More Frequently      About the Same

Life-Threatening Perception
Feeling one’s life is in danger 178 (22%) 577 (71%)
Checking on the safety of family members 309 (38%) 484 (60%)

Notes. N=807. The percentages may not add to 100 because of “not applicable,” “refused,”
or “don’t know” responses.

angry outbursts and nightmares as a result
of the 9-11 attacks.

At 10–12 months after the attacks 53%
reported they were still feeling upset; 13%
still experienced increased irritability; 8%
had angry outbursts; 7% still noticed diffi-
culty concentrating and trouble falling
asleep; and 5% still experienced nightmares
as a result of the 9-11 attacks.

Significant gender differences were

found for four variables of emotional dis-
turbances people had suffered: difficulty
concentrating (χ2

1
=17.4, p<.001), feeling

upset (χ2
1
=6.1, p=.013), trouble falling

asleep (χ2
1
=16.3, p<.001), and nightmares

(χ2
1
=10.3, p=.001). Women were more

likely than men to have experienced emo-
tional disturbances (difficulty concentrat-
ing: adjusted odds ratio [OR]=1.95; feeling
upset: OR=1.70; trouble falling asleep:

OR=1.95; and having nightmares:
OR=1.69) (Table 3).

However, no significant differences were
found between men and women for any
emotional disturbances they were still ex-
periencing at the time of the survey.

Age as categorized into four different
groups (18–29, 30–44, 45–64, and 65 or
older) was a significant predictor for most
emotional disturbance variables (Table 3).
The respondents 65 years of age or older
were less likely than those 45–64 years of
age to experience emotional disturbances
(difficulty concentrating: OR=0.51; feeling
upset: OR=0.38; and trouble falling asleep:
OR=0.33). Those 18–29 years of age were
less likely to feel upset (OR=0.55) or have
trouble falling asleep (OR=0.29) at the time
of the survey and more likely to have expe-
rienced nightmares (OR=2.15) as a result
of the attacks than those 45–64 years of age.

Race/ethnicity and employment status
were also predictors of experiencing some
emotional disturbances. African Americans
were more likely than Whites to have had
or still have trouble falling asleep (OR=1.93
and 3.65, respectively). Respondents not
working for pay were more likely than those
working for pay to experience increased ir-
ritability (χ2

2
=9.2, p=.01; OR=3.07) and

having trouble falling asleep (χ2
2
=19.8,

p<.001; OR=3.58) at the time of the survey
and having experienced nightmares
(χ2

2
=25.4, p<.001; OR=1.91).
Geographic region was another predic-

tor of still feeling upset (χ2
4
=12.3, p=.015)

at the time of the survey. Respondents liv-
ing in rural areas were less likely than those
in medium-sized cities to feel upset at 10–
12 months after the attacks (OR=0.36).
Even though having felt upset was not sig-
nificant (χ2

4
=7.7, p=.102), the logistic re-

gression analysis indicated that living in a
large city was associated with an increase
in the odds of having felt upset as a result
of the attacks (OR=2.26) compared with
living in a medium-sized city.

Increased Concern about Safety
and Security

Of the respondents, 50 and 63% re-
ported having had increased concern about
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their own personal safety and safety of their
family members, respectively, as a result of
the 9-11 attacks (Table 2). Twenty-one per-
cent and 55% reported increased concern
about in-town and out-of-town traveling
safety, respectively. About half (52%) of the
respondents reported they had been more
concerned about financial security, and the
majority (77 and 79%, respectively) re-
ported increased concern about the future
of the United States and world peace.

Gender was significantly associated with
most of the variables of interest: personal
safety (χ2

1
=24.4, p<.001); safety of family

members (χ2
1
=18.6, p<.001); financial se-

curity (χ2
1
=5.9, p=.015); in-town traveling

(χ2
1
=6.0, p=.014); out-of-town traveling

(χ2
1
=5.5, p=.020); future of the United

States (χ2
1
=30.0, p<.001); and world peace

(χ2
1
=22.6, p<.001). Women were more

likely than men to have increased concern
about safety and security (personal safety:
OR=1.93, 95% CI=1.44–2.58; safety of fam-
ily members; in-town and out-of-town trav-
eling; future of the United States: OR=2.60,
95% CI=1.83–3.70; and world peace:
OR=2.28, 95% CI=1.59–3.27).

Age group was a significant predictor of
increased concern about financial security
(χ2

3
=22.8, p<.001), out-of-town traveling

(χ2
3
=12.7, p=.005), and safety of school

children (χ2
3
=8.8, p=.032). The respondents

18–29 years of age and 65 years of age or
older were less likely than those 45–64 years
of age to have increased concern about fi-
nancial security (OR=0.45, 95% CI=0.29–
0.69; OR=0.39, 95% CI=0.24–0.63, respec-
tively). Those 30–44 years of age were more
likely to have increased concern about out-
of-town traveling and safety of school chil-
dren (OR=1.48, 95% CI=1.04–2.10) as a
result of the attacks than those 45–64 years
of age.

Race/ethnicity was also a significant pre-
dictor of increased concern about in-town
traveling (χ2

5
=25.8, p<.001) and safety of

school children (χ2
5
=24.2, p<.001). African

American and Hispanic respondents were
more likely than Whites to have increased
concern about in-town traveling (OR=2.77,
95% CI=1.57–4.89; OR=2.95, 95%

CI=1.56–5.58, respectively) and safety of
school children (OR=3.61, 95% CI=1.97–
6.61; OR=1.87, 95% CI=1.02–3.41, respec-
tively). Logistic regression analysis indicated
that African Americans were also more
likely than Whites to have increased con-
cern about out-of-town traveling.

Employment status was associated with
increased concern about personal safety
(χ2

2
=16.2, p<.001) and safety of family

members (χ2
2
=15.5, p<.001). Respondents

not working for pay were more likely than
those working for pay to have increased
concern about personal safety (OR=1.54,
95% CI=1.05–2.27). Respondents who were
retired were less likely than those working
for pay to have increased concern about
safety of family members (OR=0.64, 95%
CI=0.43–0.94). Geographic region was not
a significant predictor for any of the 10 vari-
ables of increased concern about safety
and security.

Life-Threatening Perception
Of the respondents 38% reported that

they had checked on the safety of immedi-
ate family members more frequently than
before the 9-11 attacks (Table 2). Also, 22%
reported feeling that their lives were in in-
creased danger since the attacks. As shown
in Table 3, more frequent checking on the
safety of immediate family members since
the attacks was explained by gender
(χ2

1
=16.1, p<.001), age group (χ2

3
=11.1,

p=.011), and race/ethnicity (χ2
5
=14.5,

p=.013). Women, African Americans, and
respondents 30–44 years of age were more
likely to check on the safety of family mem-
bers since the 9-11 attacks than their respec-
tive reference groups (men, Whites, and
those 45–64 years of age). The perception
that one’s life was in danger was associated
with gender (χ2

1
=12.6, p<.001) and race/

ethnicity (χ2
5
=17.3, p=.004). Women, His-

panics, and respondents who identified
their races as two or more races were more
likely to feel their lives were threatened since
the 9-11 attacks than their respective refer-
ence groups (men and Whites).

DISCUSSION
Findings from this study indicate that

the traumatic events on September 11, 2001,
had long-term effects on the mental and
emotional health of U.S. adults and brought
about perceptional changes to their lives.
The fact that 53% of the total respondents
were still feeling upset 10–12 months after
the 9-11 attacks indicates that the U.S.
society may have formed the “collective
emotional orientation” (Bar-Tal, 2001, p.
606) triggered by a fear factor. The criteria
Bar-Tal (2001) used in identifying collec-
tive emotional orientation included wide
experience of similar emotion among soci-
ety members, frequent appearance of the
emotion in public discourse and mass
media, and consideration of the beliefs
that evoked the particular emotion into de-
cision-making by society’s institutions.
These criteria seem to support the notion
of U.S. citizens experiencing collective emo-
tional orientation.

The collective emotional orientation
seems to have mixed implications for pub-
lic health. It may be helpful in coping with
perceived threats due to better preparation
for potential terrorist attacks and by in-
creased cohesiveness among the public in
general. However, Bar-Tal warns that it may
lead to a collective failure to move ahead,
for example, by binding the present to the
past traumatic experiences. Bar-Tal further
argues that the collective emotional orien-
tation tends to perpetuate the vicious cycle
of “fear, freezing, and violence” (Bar-Tal,
2001, p. 609) as seen in the Arab-Israeli con-
flict. War against terrorism in part triggered
or justified by the collective emotional ori-
entation may invite another fear and, in
turn, freezing thoughts and beliefs among
U.S. people, which is detrimental to mental
and emotional health.

People are diagnosed as having PTSD
when symptoms last more than 1 month
(NIMH, 2001). Even though the interview-
ers did not explicitly ask respondents the
duration of the symptoms, they asked
additional follow-up questions of each
respondent who reported any of the
emotional disturbances to check whether
the respondent was continuing to have
the symptoms at 10–12 months after the
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attacks. Therefore, 5 to 8% of the respon-
dents who reported probable PTSD symp-
toms at the time of the survey were very
likely to have the symptoms for more than
1 month. Unless some factors other than the
9-11 attacks confounded the results, it is a
reasonable statement that a larger propor-
tion of U.S. adults suffered PTSD symptoms
even at 10–12 months after the attacks than
before the attacks. The prevalence of PTSD
symptoms shown in this study is similar to
that found in other studies (Seo, Blair,
Torabi, & Kaldahl, in press; Silver et al.,
2002). Silver and colleagues found 5.8% of
the respondents showed PTSD symptoms

at 6 months after the attacks, and Seo and
colleagues found 6 to 7% of surveyed col-
lege students showed probable PTSD symp-
toms at 7–8 months after the attacks.

A notable finding of this study was that
gender was significant in two-thirds of the
items measuring emotional disturbances
but was not significant in any of the follow-
up emotional disturbance items. Women
were more likely than men to have experi-
enced difficulty concentrating, trouble fall-
ing asleep, nightmares, and feeling upset
since the 9-11 attacks. However, at the time
of the survey, 10–12 months after the at-
tacks, no gender effect was significant in

any of the emotional disturbance items.
This implies that women who were more
susceptible than men to the psychological
impact of the catastrophic events have
substantially recovered from the sequelae,
but a smaller proportion of the men who
became victims of the psychological im-
pact have recovered. This finding indicates
that women employed coping strategies
such as talking with others and turning to
religion more frequently or effectively than
men. Women, however, were still more
likely than men to have increased concern
about safety/security and life-threatening
perceptions (10 out of 12 items), which

Table 3. Correlates of Self-Reported Emotional and Perceptional Changes as a Result of
the September 11 Attacks

Gender
   Female
   Male
Age
   18–29
   30–44
   45–64
   >65
Race/ethnicity
   White
   African American
   Asian
   Hispanic/Latino
   Two or more races
Employment status
   Working for pay
   Retired
   Not working
Geographic region
   Large city
   Medium city
   Small city
   Small town
   Rural area

1.95***  1.41–2.68
1.0         reference

1.05      0.67–1.65
1.15      0.79–1.65
1.0         reference
0.51*    0.29–0.90

1.70**   1.15–2.51
1.0        reference

0.85      0.49–1.48
1.32      0.80–2.16
1.00      reference
0.38***   0.22–0.67

1.0        reference
0.49*     0.25–0.97
2.48      0.31–19.7
0.47*     0.23–0.93
0.60      0.28–1.29

2.26**   1.30–3.93
1.0         reference
1.25      0.67–2.35
1.70      0.93–3.08
1.46      0.80–2.69

0.55*     0.34–0.89
0.82      0.55–1.22
1.0         reference
1.35      0.74–2.46

1.0         reference
0.83      0.45–1.53
1.32      0.44–3.97
1.59      0.74–3.42
3.83**    1.44–10.2

0.64    0.39–1.06
1.0       reference
0.89    0.47–1.68
0.61    0.35–1.05
0.36*** 0.21–0.64

0.4      0.16–1.02
0.61    0.30–1.25
1.0       reference
0.31    0.07–1.33

1.0       reference
2.09    0.63–6.91
3.07**   1.45–6.50

1.92    0.81 - 4.57
1.0       reference
0.78    0.28–2.17
1.56    0.58–4.21
0.42    0.15–1.20

1.95***  1.39–2.73
1.0         reference

1.28      0.81–2.02
1.07      0.73–1.57
1.0         reference
0.33**    0.17–0.66

1.0        reference
1.93*    1.11–3.34
1.52     0.53–4.32
1.12     0.58–2.17
1.96*    1.02–3.75

OR        95% CICorrelates

Have Had Difficulty
Concentrating
(n=235, 29%)

Have Felt Upset

(n=666, 83%)

Still Feeling Upset

(n=431, 53%)

Still Experiencing
Increased Irritability

(n=108, 13%)

Have Had Trouble
Falling Asleep
(n=219, 27%)

OR        95% CI OR        95% CI OR        95% CI OR        95% CI
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implies disproportionate perceptional and
attitudinal changes among women as com-
pared with men as a result of the 9-11 attacks.

Another interesting finding of this study
was that race/ethnicity, age, and employ-
ment status were significant predictors for
many emotional disturbances. Overall, the
findings indicate that respondents who were
minorities, 30–64 years of age, and not
working for pay were more vulnerable to
emotional disturbances as a result of the 9-
11 attacks than their counterparts, Whites,
18–29 or 65 years of age or older, and those
who were employed, respectively.

Before the study, it was presumed by the

investigators that people living in a large city
would be more susceptible to emotional
disturbances and perceptional changes in-
cluding more frequent life-threatening per-
ceptions as a result of the 9-11 attacks than
those living in a rural area, because a popu-
lous area is usually the target of terrorism.
The findings of this study, however, did not
sustain the initial presumption except as
regards feeling upset. Geographic region
was not a significant predictor for all the
variables of interest in this study except two
items that measured feeling upset. Respon-
dents living in a rural area were less likely
to feel upset at 10–12 months after the at-

tacks, and those living in a large city were
more likely to have felt upset since the at-
tacks than those living in a medium-sized
city. This finding suggests that geographic
region accounts for a very limited portion
of emotional and perceptional changes
people have experienced since the attacks.

The response rate may seem low. How-
ever, a recent study (Keeter, Miller, Kohut,
Groves, & Presser, 2000) that investigated
two RDD national telephone surveys that
used identical questionnaires but had dif-
ferent levels of response rates (36 vs. 61%,
computed according to the AAPOR stan-
dards reported previously) found that there

0.29*    0.10–0.86
0.37*    0.14–0.92
1.0        reference
0.69     0.12–4.08

1.0        reference
3.65*   1.30–10.3
1.29     0.13–13.2
10.6*** 2.95–37.9
2.00     0.54–7.39

1.0        reference
5.59*   1.38–22.6
3.58**  1.58–8.13

1.69**   1.15–2.51
1.0        reference

2.15**   1.26–3.67
1.71*    1.08–2.73
1.0         reference
0.75      0.29–1.92

1.0         reference
1.01     0.43–2.35
1.91**  1.23–2.96

1.37*    1.02–1.84
1.0         reference

1.08     0.71–1.65
1.67**   1.17–2.38
1.0        reference
0.89      0.56–1.42

1.0        reference
1.95*    1.08–3.52
0.59     0.22–1.59
1.71     0.92–3.20
0.67     0.35–1.26

1.86***   1.30–2.67
1.0         reference

1.0         reference
1.64      0.91–2.96
2.02      0.72–5.64
2.74**    1.47–5.11
2.22*     1.14–4.35

1.75***  1.29–2.36
1.0        reference

1.52     0.98–2.35
1.49*    1.04–2.13
1.0        reference
0.89     0.54–1.47

1.0        reference
2.29**    1.32–3.97
1.03      0.37–2.85
1.18      0.65–2.15
1.16      0.61–2.18

Note: N=807.This table shows independent variables retained at the final model for each dependent variable after the backward variable selection with the
stopping criterion at the .10 level of significance of log-likelihood ratio. OR = adjusted odds ratio; CI = confidence interval.
*p<.05.  **p<.01.  ***p<.001.

Still Having Trouble
Falling Asleep

(n=53, 7%)

Have Experienced
Nightmares

(n=149, 19%)

Increased Concern
About Traveling
(n =446, 55%)

Feeling One’s Life Is
in Danger

(n=178, 22%)

Checking on the
Safety of Family
(n=309, 38%)

OR        95% CI

Table 3. (Continued)

OR        95% CI OR        95% CI OR        95% CI OR        95% CI
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was little difference in the results between
the two surveys. Across 91 comparisons, the
average difference between the two surveys
was only two percentage points. This find-
ing was affirmed by another study (Curtin,
Presser, & Singer, 2000) in which 211 RDD
national telephone surveys conducted be-
tween 1979 and 1996 were analyzed.

The sample’s underrepresentation of
African American and Hispanic popula-
tions and overrepresentation of two or more
races imply that many of the respondents
who identified themselves as two or more
races might be either African American or
Hispanic as defined by the USCB. Actually,
many people seem to be confused or in-
consistent in identifying their race/ethnicity.
The majority of Hispanic respondents in
this survey who identified themselves as
some other race identified themselves as
Hispanic when questioned further. This
categorization is incorrect according to the
revised standards for the classification of
federal data on race and ethnicity promul-
gated in October 1997 (USCB, 2000). Also,
it is noteworthy that the USCB’s own stud-
ies revealed evidence of lack of reliability
of census data on minorities, reporting that
minority people gave different answers at
different times with up to 34.9 percentage
points of difference when asked to identify
themselves ethnically or racially (Skerry,
1999). Given the confusion and inconsis-
tencies, no weighting was made to the
sample data in order to resemble the popu-
lation estimates from the 2000 Census of
Population and Housing.

The findings of this study should be in-
terpreted in light of the following limita-
tions. First, causal relationships should not
be inferred from the present findings, be-
cause this study used a cross-sectional sur-
vey design. Second, the unexpected nature
of the catastrophic event did not allow uti-
lization of a control group, which prevented
the investigators from accounting for pos-
sible effects of factors other than the 9-11
attacks. Also, recall bias may have con-
founded the study, becausee some of the
assessments in this study were necessarily
retrospective, Third, emotions and percep-

tions are relatively fluid, subject to change
with various cues and private events, ex-
pected or unexpected. Thus, the findings of
this study may be limited by unknown in-
teraction between emotional and percep-
tional changes and other events. Finally,
like all other survey studies, the statistics
calculated from the sample are subject to
measurement errors. Future research
should investigate long-term effects of the
9-11 attacks on mental and emotional
health using a longitudinal study design.
Also, it might be beneficial to conduct a
study to examine the prognostic role of the
predictors that were associated with expe-
riencing emotional disturbances and per-
ceptional changes in this study and the
course of recovery in relation to the use of
coping strategies.

Implications for Health Education
This study has important implications

for health education in general. The find-
ing that about twice the usual proportion
of U.S. adults with PTSD symptoms suf-
fered PTSD symptoms even about a year
after the 9-11 attacks indicates long-term
health effects as a result of the attacks. Many
people will see their physicians with medi-
cally unexplained symptoms that are actu-
ally physiological manifestations of psycho-
logical distress, so-called psychosomatic
disorders (Edlin, Golanty, & Brown, 2002,
p. 43). This distress mainly arises from an-
ger and fear of the unknown, such as fear
that a terrorist attack may happen any time,
any place, without warning, and the level
of the distress may not easily subside due
to the ongoing war against terrorism. Given
the moderating effects of coping strategies
on stress symptoms (Thoits, 1995), health
educators should be able to assist with
proper coping strategies to reduce stress
symptoms to help individuals with undue
distress caused or aggravated by terrorism.

The findings of this study indicate that
minorities, 30–64 years of age, and those not
working for pay should be the primary tar-
get population for health education inter-
vention efforts to reduce the prevalence of
psychosomatic disorders. In terms of gen-
der, more efforts made for empowering

women with coping strategies seem to be
justified right after the catastrophic events
but for men, the coping strategies should
be employed up to a year after the events.
This study does not support segmentation
of target populations based on geographic
region. Future study is warranted to evalu-
ate the effects of various coping strategies
to reduce terrorism-related stress symp-
toms. Also, future research may be con-
ducted to examine any interaction between
types of coping strategies and different tar-
get population groups in reducing terror-
ism-related stress symptoms.

According to this study, it appears that
collective emotional orientation has been
established in the United States as a result
of the terrorist attacks. Thus, community-
based approaches as well as individual in-
tervention efforts are needed for the pro-
tection and enhancement of mental and
emotional health of U.S. citizens. In addi-
tion to the efforts of health educators, pro-
active support of the community and po-
litical domain to provide funding for public
health initiatives is necessary to reduce the
prevalence of psychosomatic disorders
mainly caused by the chronic heightened
state of alertness and fear of the unknown.
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