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The terrorist attacks of September 11, 2001, exposed every person in the USA to an

experience that, in recent decades, was unprecedented in its scope and traumatic

impact. Perhaps over 100,000 individuals directly witnessed these events, and

many others viewed the attacks and their aftermath via the media (Yehuda, 2002).

It has been argued that this national trauma “influenced and will continue to influ-

ence the clinical presentation of patients seeking health care services” in the USA

(Yehuda, 2002, p. 108).

A wide range of responses can be expected following traumatic life events.

Research conducted after the Oklahoma City, OK, bombing indicates that responses

to a terrorist attack are likely to be highly variable (North et al., 1999). Research in

the broader field of stress and coping has also demonstrated considerable variabil-

ity in emotional and cognitive responses to stressful experiences (Silver &

Wortman, 1980; Wortman & Silver, 1989, 2001). Despite advances in understanding

reactions to traumatic events, our understanding of responses to community-level

events in general, and terror attacks in particular, is limited. Progress in under-

standing the social and psychological process following such occurrences requires

examination of how responses to a variety of stressful events are similar and differ-

ent at both the group and individual level. Research has matured to the point that

large-scale, prospective, longitudinal studies with the scope to examine mediators

and moderators of adjustment processes are not only possible, but also necessary

(North & Pfefferbaum, 2002). Moreover, the threat of future terrorist attacks

demands that a higher level of urgency and research sophistication be directed not

only at understanding the effects of such attacks, but also at the individual and

social variables that predict psychological outcomes to such events over time.

The purpose of our research has been to document the variability in acute and

ongoing responses to the largest community-based trauma in recent US history

across a nationally representative sample of individuals. Specifically, we have sought
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to understand psychological responses to the September 11th attacks and their

aftermath across the USA, and identify specific personal, social, and psychological

factors that predict differences in outcomes over time. Our work is informed by

decades of research on stress and coping that suggests a dynamic process in which

responses to events are influenced by both individual and social variables (McCann &

Pearlman, 1990; Kaniasty & Norris, 1995; Lepore et al., 1996; McFarlane & Yehuda,

1996; van der Kolk, 1996; King et al., 1999). The accumulated data in the stress and

coping field present a wide variety of relations among psychological responses and

psychiatric symptoms (e.g., distress, positive affect, depression, posttraumatic stress

disorder (PTSD)), social and psychological variables (e.g., social support, world

views), and behaviors (e.g., coping strategies) (Janoff-Bulman, 1992; Norris &

Kaniasty, 1996; Taylor et al., 2000; North et al., 2001). However, integrating these

findings has been hindered by the lack of methodological consistency across studies

that examine adjustment to different events, using different measures, and sampling

different populations. This prior work has nonetheless provided empirical and the-

oretical foundations for a comprehensive and rigorous examination of adjustment

processes in a social context.

Since September 2001, we have conducted a longitudinal panel study of responses

to the terrorist attacks of September 11 in a national probability sample of Americans.

The national scale of the terrorist attacks allowed us to examine the emotional, cogni-

tive, and social impact of a single event within a representative sample of individuals.

Early results indicated substantial variability in response (Silver et al., 2002). One goal

of our ongoing research is to examine factors that may account for this variability, and

to identify early predictors of long-term adjustment to this traumatic event. Tracking

the interplay of social and psychological factors in responses to the terrorist attacks

over time will provide baseline data for understanding reactions to other community

disasters.

As noted by others (North et al., 2001; Norris et al., 2002a), empirical evidence

concerning the adjustment process can aid clinicians by identifying potential risks,

and may facilitate the design of interventions for individuals coping with stressful

life events (e.g., Chemtob et al., 1997). As potentially harmful myths of coping

remain prevalent in both lay and professional communities (Wortman & Silver,

2001), rigorous examination of various paths for adjustment among a representa-

tive sample of individuals allows us to address and challenge these myths directly.

Overcoming limitations in the study of adjustment to stressful events

As research on adjustment to stressful events has evolved, increasingly sophisti-

cated methods have become necessary to advance our understanding of the coping

process. Adjustment is likely to be influenced by interactions among intrapersonal
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and interpersonal factors (Pritchard & McIntosh, 2003; Holman & Zimbardo,

submitted). As yet, little is known about the development of, and interactions

between, cognitive, social, and emotional responses to trauma. Most traumatic events

(both natural and human-made) occur locally, and most studies use samples too

small to examine these interactions thoroughly. The field has reached the point at

which a major effort is needed to explicate the adjustment process in its complexity.

Our project has sought not only to document variability in responses to a commu-

nity trauma, but also to address several important questions derived from the research

literature. The nationwide impact of the attacks has offered us the opportunity to

examine adjustment processes unhindered by a number of methodological limita-

tions typical to this research area. Our study also addresses several weaknesses noted in

recent reviews of coping research (Compas et al., 2001; Norris et al., 2002b). First,

with few exceptions (Shalev et al., 1996; Koopman et al., 1997; North et al., 1997;

Holman & Silver, 1998), researchers have yet to study the long-term progression of

cognitive, social, and emotional responses to trauma starting with early baseline

responses. Only longitudinal research allows identification of plausible causal path-

ways and detection of patterns over time. As levels of distress do not change linearly

over time (Wortman & Silver, 1989; Norris et al., 2002b), their association with coping

responses may vary with time since the event.Among survivors of a mass murder inci-

dent, for example, active outreach coping was negatively associated with disorders at

3–4 months and 3 years, but not 1-year post-event; acceptance/reconciliation was neg-

atively associated with outcomes at 3-years post-event, but not at 3–4 months or 1-year

post-event (North et al., 2001). Thus, longitudinal studies with low attrition rates are

required to document possible patterns of adjustment and identify the paths through

which traumatic events impact individuals and the processes by which they adjust.

Second, data collection rarely begins early enough. Due to the difficulties inher-

ent in identifying “at-risk” populations, few studies have been able to collect pre-

trauma information, or to use data collected before a stressful event occurs (for

exceptions, see Harlow et al., 1991; Mendes de Leon et al., 1994; Carnelley et al.,

1999; Reifman et al., 2000). Without information on pre-event functioning, it is

very difficult to disambiguate the effects of the trauma on later outcomes. It is per-

haps even more difficult to collect data in the immediate aftermath of a traumatic

event, and few studies provide clear data on acute responses to such experiences

(Shalev et al., 1996; Holman & Silver, 1998). Because some disaster survivors later

report having never had symptoms that they reported closer to the time of the

event (North et al., 1997), only data collected shortly after a trauma allow for com-

parisons of adjustment over time. As noted by North and Pfefferbaum, “Delay in

initiating data collection limits opportunities to obtain early information needed

to understand mental health effects of disasters. If researchers cannot act quickly,

important data may be lost forever” (North & Pfefferbaum, 2002, p. 634).
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Third, although most longitudinal studies complete data collection within 12

months of the event (Norris et al., 2002b), longer follow-ups are necessary to assess

long-term consequences of traumatic experiences (Tait & Silver, 1989; Wortman &

Silver, 2001). For example, Murphy found disaster victims showed higher symptom

levels than controls, even 3-years post-event (Murphy, 1984, 1985; see also Lehman

et al., 1987, for a similar result 4–6 years after loss of a spouse or child in a motor

vehicle accident). Because many studies fail to follow individuals for several years

after a stressful event, limited information is available about the long-term effects

of responses seen in the trauma’s immediate aftermath. In fact, although several

studies have provided snapshots of early reactions to the September 11th attacks

(Schuster et al., 2001; Galea et al., 2002; Schlenger et al., 2002), the long-term impli-

cations of these early distress responses and psychiatric symptoms are unknown

(North & Pfefferbaum, 2002).

Fourth, too few studies include assessments of the ongoing occurrence of stressful

events. Recent research demonstrates that negative events and other stressors that

occur post-disaster are strong predictors of mental health outcomes, including PTSD

(Norris et al., 1999; Maes et al., 2001). Thus, information on ongoing events is criti-

cal in tracking patterns and processes of adjustment. Without information on the

occurrence of stressful events following an initial trauma, it is impossible to know

whether specific factors such as low SES are tied to long-term negative adjustment

because they are related to higher initial impact, to fewer resources, or to greater 

frequency of negative events over time.

Fifth, the sample size and composition of most studies precludes comparisons of

responses across demographic groups (e.g., SES, geographic region, ethnicity),

as well as across groups of individuals with certain psychosocial characteristics (e.g.,

substance use to cope). The median sample size for studies of adjustment following

disaster is 149 (Norris et al., 2002b). Given that the vast majority of current research

is conducted on non-minority, middle-class respondents (Compas et al., 2001;

Norris et al., 2002b), little is known about how demographic groups may differ in

processes associated with adjustment. Studies that include minority participants

tend to find that the impact of events differs across ethnic groups (Norris et al.,

2002b) and may depend, in part, on prior lifetime exposure to trauma (Holman 

et al., 2000). However, studies typically do not have enough respondents to allow

analysis of low-frequency groups (based on demographic or other individual dif-

ference variables), events (e.g., traumatic events that occur between waves of data

collection), or behaviors (e.g., atypical coping strategies), or to examine their inter-

active effects with emotional, cognitive, or social responses.

Sixth, far too few methodologically rigorous studies conducted in the aftermath

of a traumatic event pay adequate attention to mechanisms underlying the variabil-

ity that has been identified in response to trauma (Wortman & Silver, 1989, 2001).
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In fact, it is critical to identify important intervening variables that may mediate the

relations between trauma and mental and physical health outcomes. For example,

work by members of our research team has highlighted the importance of several

cognitive processes in adaptation to traumatic experiences. We have found that the

extent to which individuals continue to focus attention on their past experiences, in

part by engaging in attributional searches (Downey et al., 1990), counterfactual

thinking (Davis et al., 1996), or the search for meaning (Silver et al., 1983; McIntosh

et al., 1993), appears to be associated with long-term psychosocial difficulties. In

fact, global ratings of the extent to which individuals remain focused on their past

have been associated with both negative mental health outcomes and higher rates of

social conflict 2 years after the event in our prior studies on coping with trauma

(Holman & Silver, 1998; Holman & Zimbardo, submitted).

Finally, the impact of the social environment on coping with traumatic events

remains poorly understood. We know that social network responses to an individual’s

attempts to come to terms with a traumatic event are likely to have a direct impact on

long-term psychosocial adjustment (Silver & Wortman, 1980; Tait & Silver, 1989;

Holman & Silver, 1996). In fact, research has demonstrated that having the oppor-

tunity to discuss one’s traumatic life experiences with a supportive audience can 

facilitate long-term adjustment (Pennebaker, 1989; Lepore et al., 1996), whereas an

unsupportive environment may exacerbate the maladaptive tendency to focus one’s

attention on the past (cf. Tait & Silver, 1989; Holman & Silver, 1996; Lepore et al., 1996;

Holman & Zimbardo, submitted). But substantially less attention has been given to

the broader social context of coping beyond global indicators such as “social support”

(cf. Silver et al., submitted). Very little is known, for example, about the impact of

responses from specific relationships (e.g., spouse, friend, sibling) on an individual’s

ability to adjust to traumatic events (see Brock et al., 1996; Sarason et al., 1997), and

limited consideration has been given to dynamic interpersonal systems, such as the

family (Norris et al., 2002a, b).

When compared to other age groups, school-aged youth report the highest level

of psychological impairment following trauma (Norris et al., 2002b), and a grow-

ing body of literature explores coping with stressful life events among children and

adolescents (e.g., see Garbarino et al., 1991; Weisenberg et al., 1993; Yule et al.,

2000). Yet despite this interest, few published studies have contrasted the adjust-

ment processes of youth and their parents to the same trauma, and have examined

how their responses mutually influence each other. As parental adjustment pre-

dicts children’s adjustment beyond the effects of levels of exposure (Gleser et al.,

1981; McFarlane, 1987), and higher levels of parental support and warmth are

associated with children’s adjustment following exposure to violence (Gorman-

Smith & Tolan, 1998; Kliewer et al., 1998; Kliewer et al., 2001), it is important to

understand how dynamic family processes shape each family member’s response.
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Community traumas affect not only parents and adolescents individually, but also

their relationships, which complicates the provision of support (Hawkins et al.,

2005). We expect long-term negative consequences of the traumatic experience to

be exacerbated when parental distress is high and open discussion of the trauma is

constrained (Kliewer et al., 1998; Silver et al., submitted).

After their exhaustive review of research on coping with disasters, Norris et al.

(2002a, p. 249) concluded: “We need carefully conceived and theory-driven studies

of basic process that are longitudinal in design.… We need more research that

addresses the needs of diverse populations. We need more complex studies of family

systems and community-level processes.”

Our prospective longitudinal study is one of the first attempts to recruit and sys-

tematically follow a national sample of individuals shortly after a major traumatic

event, and the only one to continue to do so for several years after September 11th. We

address many of the aforementioned methodological limitations of prior research

(see Norris et al., 2002a, b). First, we have obtained access to data on physical and

mental health collected before the terrorist attacks. Second, we collected data on stress

and coping responses shortly after them (e.g., 9–14 days post-attacks). Third, our

study is longitudinal (follow-up data have been collected at multiple intervals over

several years post-attacks). Fourth, as our study is designed to track the influence of

prior life events on adjustment to the attacks, we have assessed the pre-September

11th occurrence of a variety of personally experienced stressful life events during

childhood and/or adulthood (e.g., witnessing someone being injured or killed, sex-

ual assault). Because we anticipate that the prior experience of community trauma 

may also influence response to the events of September 11th (see Turner & Lloyd,

1995), we over-sampled from three US communities that previously experienced 

trauma, including large-scale interpersonal violence (i.e., the Columbine High School

Shooting in Littleton, CO), terrorism (i.e., the bombing of the Murrah Federal

Building in Oklahoma City, OK), and a natural disaster (i.e., Hurricane Andrew in

Miami, FL). As immediate exposure to the events of September 11th may exacerbate

responses to this atrocity (Yehuda, 2002), we over-sampled from New York City

(NYC). Thus, we can compare responses to the terrorist attacks among three groups

(NYC, previously traumatized communities, and the rest of the country), and can

compare responses to subsequent traumas and highly stressful life events more gener-

ally between individuals and communities (e.g., NYC, Miami, Littleton/Denver,

Oklahoma City) that have or have not had previous trauma. Through repeated assess-

ments of stressful events that occur both individually and at a community level over

the course of our study, comparisons of response before and after a variety of life

events are possible. Fifth, our sample size provides us with sufficient power to exam-

ine processes within and across low-frequency groups and variables, and our study

will broaden significantly the participation of underrepresented groups. Sixth, by
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studying a representative sample of Americans, we will also be able to examine how

the traumatic event interacts with an individual’s cognitive and social resources to

predict long-term adjustment. Finally, because we have included a longitudinal sub-

study of adolescents and their parents, we can explore the adjustment process within

families over time.

Overview of methods

In collaboration with Knowledge Networks, Inc. (KN), a survey research organization

that maintains a nationally representative web-enabled research panel of potential

respondents, we have administered a web-based survey at several points in time since

September 11th to a national sample of US residents. Respondents have completed

several items exploring their specific 9/11-related experiences, including the severity of

their exposure to and loss from the attacks, the hours per day they watched TV cover-

age of the attacks and their aftermath, and other behavioral responses surrounding the

events of September 11th (e.g., volunteer efforts, church attendance). We have also

examined the role of prior exposure to traumatic events, and the role of psychological

and social processes that may affect psychological outcomes after the September 11th

attacks. Specifically, participants have completed a trauma history questionnaire,

measures of cognitive response following the attacks (e.g., searching for meaning, tem-

poral disintegration, counterfactual thinking), emotional response (e.g., frequency

and intensity of positive and negative emotions), and overall functioning (e.g., social,

work-related limitations). To understand the role of social relationships in response to

the attacks, the quality of social relationships available in the aftermath of this

trauma have also been assessed (e.g., interpersonal conflict, support, and frequency

of ventilation with several different social contacts). Prior research documents the

importance of these variables in studies on coping with highly stressful or traumatic

experiences (see Silver & Wortman, 1980; Terr, 1983; Steinglass et al., 1988; Baum,

1990; McCann & Pearlman, 1990; Herman, 1992; McIntosh et al., 1993; van der Kolk,

1996; Holman & Silver, 1998). Consistent with recent work on coping with trauma,

we have also included an assessment of core beliefs about self, others, and the world

using the World Assumptions Scale (Janoff-Bulman, 1989). In addition, a pre-9/11

mental and physical health history had been assessed on our sample via a survey

completed by most KN Panel Members prior to the attacks (between September 2000

and September 2001). Respondents reported whether they had ever suffered from an

anxiety disorder (obsessive compulsive disorder, generalized anxiety disorder) or

depression, and whether they received such a diagnosis from a medical doctor.

Respondents also indicated whether a medical doctor had ever diagnosed them

with any disorders from a list of 28 physical ailments (e.g., asthma, diabetes, hyper-

tension) (see Silver et al., 2002).
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Since September 11, our study has examined the impact of the attacks on indi-

viduals’ current psychological and emotional state, life satisfaction, world views,

and perceptions of future risk. Below, we briefly discuss the levels and types 

of reactions to the attacks over time, and note how several selected individual 

(e.g., prior life stress) and social variables (e.g., adolescent social interactions with

parent) are linked to various outcomes.

Data collection following 9/11/2001

KN administered an initial survey between September 20 and October 4, 2001, to

identify early coping strategies employed and acute stress symptoms experienced by

a national probability sample of individuals in the immediate aftermath of the events

of September 11th. The survey consisted of the brief COPE (Carver, 1997), a meas-

ure of coping strategies, and a modified version of the Stanford Acute Stress Reaction

Questionnaire (SASRQ; Cardena et al., 2000), a measure used to assess acute stress

disorder (ASD). In total, a sample of 3134 KN Panel Members completed the initial

survey, including 2729 adults (78% participation rate) and 405 adolescents between

ages 13 and 17 (41% participation rate; see Table 4.1 for a full summary of N’s and

participation rates). Over 75% of respondents completed this survey within the first

few days (9–14 days post-attacks); the remainder completed it the following week.

KN also administered a web-based self-administered survey designed by our

research team between November 10 and December 3, 2001 (Wave 2). Budgetary con-

straints and lack of full panel availability precluded a follow-up of all Wave 1 partici-

pants. The sampling strategy employed in Wave 2 included a randomly drawn sample

of KN adult panelists (ages 18 and over) who completed the Wave 1 measures, and a

random sample of KN adult panelists drawn from each of four targeted communities:

Littleton, CO and the surrounding Denver metropolitan community; Miami, FL;

Table 4.1. N’s and per-wave completion rates for each wave of data collection

W1 W2 W3 W4 W5 W6 W7 

September November March September March September September

2001 2001 2002 2002 2003 2003 2004

N % N % N % N % N % N % N %

National sample 2729 78 933 87 846 91 2033 75 1666 78 1571 74 1950 79

Previously 449 78 355 87 333 76

traumatized 

communities

Adolescents 405 41 110 65 146 76

Parents 151 86 166 86
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Oklahoma City, OK; and New York, NY. The Wave 2 sample included 1382 adults

(overall participation rate was 84%). Individuals who did not respond to the survey

were not significantly different from respondents in terms of income, education, gen-

der, marital status, or ethnicity. Non-respondents were, however, significantly younger

(M � 40 years) than respondents (M � 48 years; t (1371) � �8.33; p � 0.001). The

survey assessed posttraumatic stress symptoms with the IES-R (Weiss & Marmar,

1997), global distress with the Hopkins Symptom Checklist (Derogatis et al., 1974),

life satisfaction with the Satisfaction with Life Scale (Diener et al., 1985), and positive

affect (Diener et al., 1995) (see Table 4.2 for a general timetable of assessments).

Table 4.3 (modified from Silver et al., 2002) presents the demographic breakdown of

participants from Waves 1 and 2 – both weighted and unweighted – and provides a

comparison with September 2001 Current Population Survey (CPS) benchmarks

from the US Census Bureau (2001).

A follow-up survey (Wave 3) was conducted between March 16, 2002 and April 11,

2002, using measures similar to Wave 2 (e.g., the BSI-18; Derogatis, 2001). All adult

panelists who completed Waves 1 and 2, and who remained part of the KN sample 

Table 4.2. Timetable of assessed variable categories for each wave of data collection

Pre- W1 W2 W3 W4 W5 W6 W7 

9/11/2001 September November March September March September September 

2001 2001 2002 2002 2003 2003 2004

Physical health X X X X X X

(disorders,

ailments,

utilization)

Mental health X X X X X X X X

(e.g., depression,

PTS symptoms,

distress, positive

affect, life 

satisfaction)

Coping strategies X

9/11 Exposure/loss X X

Stressful life events X X X X X X

(age, duration,

type)

Social support/ X X X X X X

conflict

Anniversary X X X

exposure/response
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Table 4.3. Demographic composition of the initial sample and comparisons with 2001 US Census 

Data (CPS, US Bureau of the Census, September 2001)

Wave 1: 9–14 days Wave 2: 2 months US Census

N Unweighted % Weighted % N Unweighted % Weighted % Weighted %

Gender

Male 1322 48.4 47.8 676 48.8 48.2 48.0

Female 1407 51.6 52.2 706 51.2 51.8 52.0

Total 2729 100.0 100.0 1382 100.0 100.0 100.0

Age

18–24 223 8.2 10.9 98 7.1 9.8 13.3

25–34 474 17.4 20.6 222 16.1 21.1 18.1

35–44 577 21.1 21.9 293 21.1 21.7 21.7

45–54 567 20.8 17.9 307 22.1 19.4 18.9

55–64 416 15.2 13.3 211 15.4 13.0 11.9

65� 472 17.3 15.3 251 18.2 15.0 16.1

Total 2729 100.0 99.9 1382 100.0 100.0 100.0

Race

White 2138 83.2 80.0 1068 82.7 80.4 83.2

Black/African 265 10.3 12.3 127 9.8 12.5 11.9

American

American Indian 38 1.5 1.7 32 2.5 2.4 0.9

Asian/Pacific 42 1.6 1.9 23 1.8 1.6 4.0

Islander

Other 88 3.4 4.1 41 3.2 3.1 N/A

Total 2571 100.0 100.0 1291 100.0 100.0 100.0

Hispanic ethnicity

Non-hispanic 2379 91.8 89.3 1200 89.4 86.6 89.2

Hispanic 213 8.2 10.6 142 10.6 13.4 10.8

Total 2592 100.0 99.9 1342 100.0 100.0 100.0

Education

Less than HS 247 9.1 15.7 109 8.0 16.0 15.8

HS Diploma or 952 35.2 32.8 418 30.7 31.7 33.0

equivalent

Some college 685 25.3 24.0 368 27.0 23.5 19.3

Associate Degree 119 4.4 3.5 72 5.3 4.3 7.8

Bachelor’s Degree 703 26.0 24.0 395 29.1 24.5 24.1

or beyond

Total 2706 100.0 100.0 1362 100.0 100.0 100.0
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6 months after the attacks (N � 1323) were included in this data collection. Ninety

percent of those fielded the survey completed it. Individuals who did not respond to

the Wave 3 survey were not different from respondents in terms of gender, income,

education, marital status, or ethnicity. Non-respondents to the Wave 3 survey were,

however, significantly younger (M � 45 years) than respondents (M � 49 years;

t (930) � 2.33; p � 0.05).

The Wave 1 sample also included 405 adolescents: 201 (49.6%) males and 204

(50.4%) females, ranging in age from 13 to 17 (M � 15.35 years). Seven months after

the attacks (4/2/02–4/30/02), a sub-sample of these adolescents also participated in a

parent–adolescent dyad study of coping within families. The Wave 3 adolescent 

sample included 54 (49%) males and 56 (51%) females ranging in age from 14 to 

Table 4.3. (cont.)

Wave 1: 9–14 days Wave 2: 2 months US Census

N Unweighted % Weighted % N Unweighted % Weighted % Weighted %

Marital status

Married 1691 62.9 61.3 772 57.5 57.6 57.1

Single 520 19.4 21.9 269 20.0 22.1 24.1

Separated, 476 17.7 16.8 302 22.5 20.3 18.8

divorced,

widowed

Total 2687 100.0 100.0 1343 100.0 100.0 100.0

Household income

Under $10,000 133 4.9 5.6 73 5.4 6.5 7.4

$10,000 to 448 16.4 19.2 232 17.1 19.6 18.4

$24,999

$25,000 to 1052 38.6 39.6 509 37.5 38.7 28.5

$49,999

$50,000 to 612 22.5 20.8 308 22.6 21.0 20.0

$74,999

$75,000 or more 480 17.6 14.8 237 17.4 14.2 25.7

Total 2725 100.0 100.0 1359 100.0 100.0 100.0

Region

Northeast 558 20.4 19.7 285 20.6 19.4 19.1

Midwest 566 20.7 21.5 185 13.3 22.0 22.9

South 1016 37.2 36.4 593 43.0 36.1 35.6

West 589 21.6 22.4 319 23.1 22.5 22.4

Total 2729 100.0 100.0 1382 100.0 100.0 100.0

Neria-04.qxd  5/5/06  3:18 PM  Page 55



18 (M � 15.89). The adolescents who completed the survey did not differ signifi-

cantly from non-participants in terms of gender, age, ethnicity, early coping strategies

employed, or Wave 1 trauma symptoms. A randomly selected parent/guardian living

in the same household with the adolescent was also recruited at the same time to com-

plete a companion survey. Half the parents/guardians were male, and they ranged in

age from 21 to 93 (M � 44.56 years). Twenty-two percent were college graduates,

39.5% had attended college, 32% had a high school diploma, and 6.5% had not com-

pleted high school. Household income ranged from less than $5,000 per year to over

$125,000 per year with a median of $40,000–49,999. There were 104 matched dyads

in which an adolescent and a parent/guardian from the same household participated.

The Wave 4 1-year anniversary data collection was fielded between September 20

and October 24, 2002. All Waves 1 and 2 adults (N � 3170) were eligible for this data

collection. Although 17.5% (N � 555) of these individuals had left the KN panel by

September 2002, we re-approached them for this follow-up data collection effort.

These withdrawn panelists were given the opportunity to complete our survey

online (via a password protected link) or via a paper and pencil version of our Wave

4 questionnaire. Over 32% of the withdrawn KN panelists were retrieved for this

data collection (45% of whom completed the survey online). Overall, 75% of all eli-

gible adults completed the 1-year anniversary data collection (N � 2366), which

included measures similar to those included in earlier surveys. In addition, the PTSD

Checklist (PCL; Weathers et al., 1993) was used to assess posttraumatic stress symp-

toms 1 year after the attacks. Table 4.4 presents the demographic breakdown of the

Wave 4 participants – both weighted and unweighted – and provides a comparison

with 2002 Census data. At the 1-year anniversary data collection, we continued to

maintain a sample that was nationally representative of the adult US population.

Another data collection took place 18-month post-attacks (Wave 5) that included

similar measures to those in prior waves and was fielded between March 13 and April

9, 2003. All withdrawn and active panel members from Wave 4 (N � 2138) who had

completed the Wave 1 survey and all NYC residents were eligible for this survey, and

78% (N � 1666) participated. This number included 55% of the withdrawn 

panelists (42% of whom completed the survey online). In response to the initiation of

US hostilities against Iraq, an additional survey was fielded from March 27 (1 week

after the first major US attacks) to April 6, 2003. Because the purpose of this data 

collection was to obtain rapid-response data on a timely national event, only active

KN panelists were asked to complete this supplemental survey. It was fielded to 1801

panelists and 75% (N � 1349) participated. The war survey was shorter than the

September 11th-related surveys, included a question to assess general war-related

distress (“How distressed do you feel about the ongoing war in Iraq?” 1 � “Not at

all”; 5 � “Extremely”), the SASRQ (Cardena et al., 2000) for war-related acute stress

symptoms, and a measure assessing the frequency with which respondents had seen

16 specific images of the war through their exposure to the media.

56 Roxane Cohen Silver et al.

Neria-04.qxd  5/5/06  3:18 PM  Page 56



Table 4.4. Demographic composition of the 1-year sample and comparisons with 2002 US Census Data

Wave 4 (12 months) US Censusa

N Unweighted % Weighted %b Weighted %b

Gender

Male 993 48.8 48.2 48.0

Female 1040 51.2 51.8 52.0

Age

18–24 96 4.7 9.0 13.3

25–34 274 13.5 21.9 17.8

35–44 414 20.4 21.2 21.1

45–54 452 22.2 18.3 19.0

55–64 359 17.7 13.5 12.7

65� 438 21.5 16.2 16.1

Marital status

Married 1313 64.6 63.7 57.2

Single 315 15.5 19.5 24.1

Separated, divorced, widowed 405 19.9 16.8 18.7

Race

White 1705 84.3 81.8 82.9

Black/African American 185 9.2 11.3 12.0

American Indian 43 2.1 2.6 1.0

Asian/Pacific Islander 48 2.4 2.0 4.1

Other 41 2.0 2.3 N/A

Hispanic ethnicity

Non-hispanic 1867 92.0 89.9 88.9

Hispanic 162 8.0 10.1 11.1

Education

Less than HS 175 8.6 13.6 15.9

HS Diploma or equivalent 679 33.4 35.9 32.3

Some college 661 32.5 27.2 27.5

Bachelor’s Degree or beyond 518 25.5 23.3 24.3

Household income

Under $10,000 126 6.2 8.3 7.4

$10,000 to $24,999 351 17.3 19.5 18.4

$25,000 to $49,999 723 35.6 36.2 28.5

$50,000 to $74,999 441 21.7 20.2 20.0

$75,000 or more 392 19.3 15.8 25.7

Region

Northeast 427 21.0 19.4 18.9

Midwest 410 20.2 25.5 22.8

South 769 37.8 34.1 35.7

West 427 21.0 21.0 22.6

aData source: CPS, US Bureau of the Census, December 2002.
bWeights adjust estimates for sampling design and post-stratification to Census characteristics. Some of the

variables have missing data and the numbers do not add up to the total.
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Finally, data collection efforts were also completed approximately 2 years (Wave 6)

and 3 years (Wave 7) post-September 11th. We successfully maintained a substantial

portion of the eligible adult sample at each wave (74% participation rate at Wave 6

and 79% participation rate at Wave 7).

Overview of analytic strategy

The following statistical analyses were conducted with STATA version 7.0, a pro-

gram designed to handle weighted analyses of complex longitudinal survey data

and provide the necessary adjustments of standard errors for these analyses. Data

were weighted to adjust for differences in the probabilities of selection and non-

response both within and between households. In addition, the post-stratification

weights are calculated by deriving weighted sample distributions along various

combinations of age, gender, race/ethnicity, region, metropolitan status, and educa-

tion. Similar distributions are calculated using the most recent US Census Bureau’s

CPS data and the KN panel data. Cell-by-cell adjustments over the various univari-

ate and bivariate distributions are calculated to make the weighted sample cells

match those of the US Census and the KN panel. This process is repeated iteratively

until there is convergence between the weighted sample and benchmark distribu-

tions from the 2001 CPS and the US Census Bureau.

Weighted rates of acute stress symptoms were examined using SASRQ symptom

reports. Using the Diagnostic and Statistical Manual of Mental Disorders, Fourth

Edition (DSM-IV) criteria B, C, D, and E for ASD (i.e., three or more dissociative

symptoms, one or more re-experiencing/intrusive symptom, one or more avoid-

ance symptom, and one or more arousal/anxiety symptom) (American Psychiatric

Association, 1994), individuals who met these cut-offs were classified as having

“high” levels of acute stress symptoms. Because we did not assess all DSM-IV criteria

(e.g., feelings of fear, horror or helplessness; duration of symptoms), respondents were

not assumed to have ASD. After Wave 1, a dichotomous index of high vs. low post-

traumatic stress symptoms was calculated from the measure of posttraumatic

stress symptomatology employed at the particular wave (the IES-R or PCL).

Symptoms were considered positive if respondents reported having been at least

“moderately” distressed by them in the prior week (2 on a 0–4-point scale)

(Mollica et al., 2001). Rates of high levels of posttraumatic symptoms were deter-

mined using DSM-IV criteria B, C, and D for PTSD: one or more re-experiencing

symptom, three or more avoidance symptoms, and two or more arousal symptoms

(American Psychiatric Association, 1994). Because we did not assess all DSM-IV

criteria (e.g., degree of functional impairment, duration of symptoms), and

because most respondents did not meet the basic requirement for direct exposure,

they were not assumed to have PTSD.
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Analyses were designed to address (1) levels of acute or posttraumatic stress symp-

toms and distress over the years following the attacks, and (2) how pre-September

11th physical and mental health status, lifetime and recent stressors, and September

11th-related experiences were associated with patterns of posttraumatic stress symp-

toms and psychological distress over the 18 months following the attacks. Generalized

estimating equation (GEE) population-averaged models were used to identify predic-

tors of (a) posttraumatic stress and (b) global distress symptoms over the 18 months

following the attacks. Two time-varying, longitudinal outcome variables were created

for these analyses using the standardized, continuous mean scores for posttraumatic

stress and global distress, both measured at four time points (2, 6, 12, and 18 months

post-9/11/2001). The time-varying posttraumatic stress symptom score was used as

the outcome in the first set of analyses, and then was employed as a time-varying

covariate in the analyses of global distress. This approach allowed us to examine pre-

dictors of global distress scores independent of the predictor-posttraumatic stress

symptom relationship. In each analysis, significant predictors from five groups of vari-

ables (demographics, pre-9/11 health, lifetime and recent exposure to stressful events,

9/11-related exposure and loss, 9/11-related acute stress symptoms) were tested for

inclusion in the final models. Non-significant variables (p � 0.05) were removed from

final analyses to provide the most parsimonious model. All analyses were weighted

and estimated adjusting for time. Tables present standardized Betas as the relative

effect size for each variable. When appropriate, missing values were imputed within

waves using the EM method to maintain the size and integrity of the sample (Little &

Rubin, 1987). KN used the mean income score for each respondent’s census block to

impute missing cases for income.

Immediate response data

At Wave 1, respondents reported using several different strategies to cope with the

attacks. The three most commonly reported were acceptance (M � 3.31, SD � 0.72),

self-distraction (M � 2.80, SD � 0.86), and religion (M � 2.60, SD � 1.11). High 

levels of acute stress symptoms were present in 11.7% (N � 368) of the Wave 1

sample (Silver et al., 2002).

Presence of posttraumatic stress symptoms

High levels of posttraumatic stress symptoms were reported by 17.0% of the Wave

2 respondents, by 5.8% of the Wave 3 respondents, by 5.2% of the Wave 4 respon-

dents, by 3.3% of the Wave 5 respondents, by 4.4% of the Wave 6 respondents,

and by 4.5% of the Wave 7 respondents. Additionally, at the 1-year anniversary of

the September 11th attacks, 43.2% of respondents reported that the anniversary 
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reactivated feelings that they experienced immediately post-September 11th at

least “somewhat.”

Predictors of posttraumatic stress symptoms

Table 4.5 presents results from the analysis of posttraumatic stress symptoms. The

findings suggest that several variables were important in explaining the presence of

these symptoms over time. After adjusting for the strong relationship between acute

stress symptoms and posttraumatic stress symptoms, individuals reporting direct

exposure to the attacks reported higher levels of posttraumatic stress symptomatol-

ogy over the 18 months after the attacks. Pre-9/11 mental health and childhood

trauma were also associated with higher levels of posttraumatic stress symptoms.

Importantly, the number of recent traumatic life events experienced following the

September 11th attacks were associated with higher levels of 9/11-related post-

traumatic stress symptoms, even after adjusting for significant demographics (e.g.,

education, gender, income), pre-9/11 mental health and trauma, and acute stress

symptoms. As shown in Table 4.5, both education and income served as protective

factors – individuals with higher levels of education and income reported fewer 

posttraumatic stress symptoms over time.

Predictors of global distress

Table 4.6 presents results from the analysis of global distress symptoms after adjusting

for the time-varying longitudinal posttraumatic stress symptom score. Not surpris-

ingly, pre-9/11 mental health was the strongest predictor of global distress after adjust-

ing for posttraumatic stress symptoms. Importantly, however, the next most powerful

predictor of global distress was the number of recent traumatic life events – the more

events a person reported experiencing during the period following the attacks, the

higher their levels of global distress over time. Consistent with the research linking

physical illness, depression, and anxiety, the number of pre-9/11 physician diagnosed

physical ailments was associated with higher levels of global distress over time as well.

Both age and income served as protective factors – older and wealthier individuals

reported fewer global distress symptoms over time.

Rates of stressful life events

Over the course of our study we have collected lifetime exposure to stressful life

events (other than the September 11th attacks) on our sample. Occurrence, timing

and duration of stressful life events was assessed using a checklist of events derived

from the Diagnostic Interview Schedule section on PTSD (Robins et al., 1981) and

supplemented with items derived from the open-ended coding of lifetime traumas
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Table 4.5. Longitudinal GEE model of posttraumatic stress symptoms over 18 months

following 9/11 attacks (N � 1923)*

Model 1

� z p

Demographics

Gender 0.09 4.20 0.000

Education

High School �0.10 �2.11 0.035

Some college �0.13 �2.74 0.006

College Degree �0.15 �3.62 0.000

Income �0.06 �2.17 0.030

Self-reported pre-9/11 health

Physician diagnosed mental disorder 0.11 3.47 0.001

Life events

Total number of childhood stressful events 0.08 1.97 0.049

Total number of adulthood stressful events 0.06 1.84 0.066

Total number of recent stressful events 0.07 2.26 0.024

9/11-related exposure

Direct exposure 0.14 4.59 0.000

Watching live TV 0.05 2.54 0.011

9/11-related responses

Initial acute stress/functioning 0.24 7.73 0.000

Statistical value

Model Wald �2 187.00

p-value �0.0001

*N � 1923 cases, 4811 observations. The following groups of variables were tested for inclusion

in the model: (1) demographics (i.e., gender, age, marital status, ethnicity, education, and

income); (2) pre-9/11 mental and physical health status (i.e., MD diagnosed mental

disorders/physical ailments); (3) total number of childhood stressful life events, total number of

adult stressful life events, and total number of recent stressful life events (from the year following

9/11, September 2001 to September 2002); (4) 9/11-related experience (i.e., exposure to and

distance from 9/11 attacks); and (5) immediate post-9/11 acute stress/functioning symptoms

following the 9/11 attacks. Variables not listed in the table were not significant (p � 0.05) and

were removed from the final model. Gender was coded 0: male; 1: female; individuals who did

not complete high school comprise the reference group for the education comparisons;

individuals who were not directly exposed through witnessing 9/11 events live or by watching live

TV comprise the reference group for exposure to 9/11 attacks; � is the standardized regression

coefficient, “z” is the significance test for “�”.
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reported by a primary-care community sample (Holman et al., 2000). The measure

provides a wider range of events than is typically found in measures of traumatic

events and has produced overall lifetime rates of specific traumas in this sample

comparable to epidemiological surveys conducted in other representative commu-

nity samples (Norris, 1992; Kessler et al., 1995; Breslau et al., 1998). Overall, 93.4%

of the sample reported experiencing at least one stressful event during their lifetime

(e.g., natural disaster, domestic violence, lost a loved one to homicide or suicide).

Table 4.6. Longitudinal GEE model of psychological distress over 18 months following 

9/11 attacks (N � 1923)*

Model 1

� z p

Demographics

Age �0.11 �4.67 0.000

Gender 0.01 0.65 0.517

Income �0.07 �3.37 0.001

Self-reported pre-9/11 health

Physician diagnosed mental disorder 0.16 5.02 0.000

Physician diagnosed physical ailments 0.10 3.83 0.000

Life events

Total number of childhood stressful events 0.01 0.48 0.631

Total number of recent stressful events 0.11 3.71 0.000

9/11-posttraumatic stress symptoms

Posttraumatic stress symptoms 0.50 18.46 0.000

9/11-related responses

Initial acute stress/functioning 0.05 2.18 0.029

Statistical value

Model Wald �2 655.68

p-value �0.0001

*N � 1923 cases, 4811 observations. The following groups of variables were tested for inclusion 

in the model: (1) demographics (i.e., gender, age, marital status, ethnicity, education, and

income); (2) pre-9/11 mental and physical health status (i.e., MD diagnosed mental

disorders/physical ailments); (3) total number of childhood stressful life events, total number of

adult stressful life events, and total number of recent stressful life events (from the year following

9/11, September 2001 to September 2002); (4) 9/11-related experience (i.e., exposure to and

distance from 9/11 attacks); and (5) immediate post-9/11 acute stress/functioning symptoms

following the 9/11 attacks. Variables not listed in the table were not significant (p � 0.05) and

were removed from the final model. Gender was coded 0: male; 1: female; � is the standardized

regression coefficient, “z” is the significance test for “�”.
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While 6.6% of respondents reported never having experienced a stressful life event,

27.8% reported experiencing 1–4 events, 57.1% reported 5 or more events, and

24.8% reported 10 or more events. Nearly 60% reported at least one childhood

trauma (e.g., childhood abuse or neglect, interpersonal violence, a loss prior to age

18). Over 86% of the sample reported having experienced at least one highly stress-

ful event during adulthood. Finally, 41.4% of the sample reported having experi-

enced at least one highly stressful event during the year after September 11th.

Community comparisons on posttraumatic stress symptomatology

The Wave 2 proportions of respondents reporting high levels of posttraumatic stress

symptomatology across the four over-sampled metropolitan areas were 29% for

NYC, 30% for Miami, 15% for Oklahoma City, 9% for Littleton/Denver, and 17% 

for the national sample outside these communities. At Wave 3, the proportions for 

the four over-sampled metropolitan areas were 16% for NYC, 17% for Miami, 6% 

for Oklahoma City, 3% for Littleton/Denver, and 6% for the national sample.

Longitudinal logistic regression modeling indicated that, after adjusting for demo-

graphic characteristics, prior mental health, September 11th-related experiences and

distance from ground zero, individuals in the Littleton/Denver area were 49% less

likely (odds ratio (OR) � 0.51, 95% confidence interval (CI) � 0.25–1.04), and indi-

viduals in both Miami (OR � 2.35, 95% CI � 1.40–3.96) and NYC (OR � 2.21, 95%

CI � 1.11–4.44) were more than twice as likely, to report high levels of posttraumatic

stress symptomatology than individuals in the national sample. Residents of

Oklahoma City reported levels of posttraumatic stress symptomatology compara-

ble to the national sample. These findings suggest wide variability in responses to 

the September 11th attacks across communities and raise questions about the role 

of prior community-based trauma in inoculating vs. sensitizing individuals to the

impact of future stressful or traumatic events.

Parent–adolescent study findings

At Wave 1, adolescents reported experiencing on average 4.42 (SD � 4.34; on a 

26-item scale) 9/11-related acute stress symptoms. Seven months post-attacks, adoles-

cents’ levels of symptomatology were low, with adolescents reporting an average of

2.51 (SD � 4.19; 22-item scale) positive 9/11-related posttraumatic stress symptoms

(scores of 2 or higher). The coping strategies most frequently employed by adolescents

included acceptance, self-distraction, active coping, and religious coping. However,

adolescents’ patterns of coping in the immediate aftermath of the attacks were not

associated with subsequent distress or posttraumatic stress symptoms 7 months later.

After adjusting for adolescents’ perceived threat associated with the attacks and acute

stress symptoms at Wave 1, higher levels of parental distress (� � 0.25, p � 0.01),
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parental coping advice to seek advice and help from others (� � 0.32, p � 0.001),

adolescents’ perceptions of parental unavailability to talk (� � 0.25, p � 0.01), and

adolescents’ reports that discussions with their parents about the attacks were not

helpful (� � 0.25, p � 0.01) were associated with higher levels of posttraumatic stress

symptoms 7 months after the attacks (Gil-Rivas et al., submitted).

Acute stress response during the Iraq war

As assessed by the SASRQ and the duration of participants’ acute stress symptoms,

7.0% of war survey respondents exhibited war-related acute stress symptoms. After

adjusting for pre-September 11th mental and physical health, the odds of experienc-

ing acute stress symptoms were significantly higher for women (OR � 2.37, 95%

CI � 1.23–4.58), lower income individuals (OR � 0.91, 95% CI � 0.84–0.97), and

those who experienced high levels of acute stress symptoms in response to the

September 11th attacks (OR � 3.37, 95% CI � 1.56–7.30). Another important pre-

dictor of acute stress was individuals’ trajectories of change in posttraumatic stress

symptoms following September 11th, with those experiencing a slower decline or even

an increase in symptoms having greater odds of war-related acute stress (OR � 5.65,

95% CI � 2.86–11.18).

Summary

A terrorist attack psychologically targets an entire population, not merely those in

physical proximity to the attack. Most research on reactions to traumatic events,

natural disasters, and mass murders has focused on the impact on those immedi-

ately affected. Largely unexplored are the psychological consequences to the indi-

viduals beyond the immediate community in which the event occurs. In the case of

the September 11th attacks, the population of the USA was the terrorists’ intended

psychological target. In this chapter, we described the extent to which this attack

affected adults across the US and identified variables that predicted who was most

likely to suffer greater long-term psychological consequences. These data under-

score the importance of looking beyond the obvious, immediate samples typically

examined in disaster research, and the need to consider effects beyond those 

populations directly affected by tragedy.

Our results over the first 18 months after the attacks suggest the importance of

prior mental health history, prior life traumas, as well as the significant role of sub-

sequent stressors, in explaining distress and symptomatology over time. In addition,

our findings from the Iraq war survey suggest that stress symptoms in response to

one event – in this case, the Iraq war – may be strongly related to responses to a prior

event – the September 11th attacks. Prior research has been largely unable to 
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examine the association between individuals’ stress responses to multiple events over

time. This limitation has potentially thwarted understanding of the unique roles

played by intra- and interindividual factors in responses to particular events.

Prospective assessments of responses to multiple stressful events provide an excellent

opportunity to examine these factors.

A second purpose of this chapter has been to describe how we conducted this

research, and to emphasize that such research is not only possible, but also crucial

in studying risk and resiliency factors for psychological distress in populations out-

side a directly impacted community. Launching a national study quickly after an

event is rare and expensive – but we have demonstrated it can be done, and only by

collecting such immediate national data and following the sample over time can

the true impact of terrorism be understood.

Together, the findings from this program of research also raise a number of impor-

tant, unanswered questions about patterns of coping with highly stressful events.

Broadly, we found that outcomes are multiply determined, and that there are several

factors beyond mere exposure to the event that predict outcomes. Our work suggests

that, to understand fully how trauma affects human functioning, we need to consider

the unique roles of individual differences (e.g., coping responses, previous experience

with trauma), and social interactions (e.g., social constraints, conflict, social support)

in mediating the relations between specific events and subsequent outcomes. These

processes need to be documented over time and ideally in response to multiple events.

In our ongoing data analyses, we are addressing these issues prospectively in the con-

text of coping with a variety of personal and community-based events. Ultimately, it

is our hope that information collected in this effort can illuminate the coping process

more generally so as to advance future conceptual work in this area. We also hope it

can further our understanding of the unique needs of traumatized individuals and

provide information to help identify those at risk for subsequent difficulties. With

these data in hand, educational and intervention efforts that are designed and imple-

mented in response to terrorism can be better informed, more cost-effective, and

more sensitive to community needs.
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