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Children’s behavior was assessed with 3 cross-sectional random-digit-dial telephone surveys
conducted 11 months before, 4 months after, and 6 months after September 11, 2001. Parents
reported fewer behavior problems in children 4 months after the attacks compared with the
pre-September 11 baseline. However, 6 months after the attacks, parents’ reporting of behavior
problems was comparable to pre-September 11 levels. In the 1st few months after a disaster, the
identification of children who need mental health treatment may be complicated by a dampened
behavioral response or by a decreased sensitivity of parental assessment to behavioral problems.

Pervasive and broad exposure to the September 11,
2001, terrorist attacks on the World Trade Center has
raised concern about the mental health and well-
being of New York City’s (NYC’s) children. In Man-
hattan, 10% of children experienced the loss of a
relative or friend of the family, 41% saw a parent
crying about the attacks, and 26% watched TV for
more than 4 hr a day in the week following the
attacks, when coverage of the attacks dominated the
media (Stuber et al., 2002). A national study report-
ing on children’s distress based on parental assess-

ment found higher levels of distress in NYC children
compared with levels of distress among children in
the rest of the nation (Schlenger et al., 2002). Re-
search on NYC’s public school children found that, 6
months after September 11, the impact on children’s
mental health was substantial (Hoven, Mandell, &
Duarte, 2003).

Behavior problems as well as posttraumatic stress
disorder (PTSD), anxiety, and depression have been
documented in children after exposure to traumatic
events (Bolton, O’Ryan, & Udwin, 2000; Burke,
Borus, & Burns, 1982; Earls, Smith, Reich, & Jung,
1988; Giaconia et al., 1995; Goenjian et al., 2001;
Shaw, Applegate, & Schorr, 1996; Shaw et al., 1995).
Relatively little is known about the progression of
psychological sequelae in populations of children
after disasters (Bolton et al., 2000; Yule et al., 2000).
Studies of the progression of behavior problems in
children after disasters suggest that, although behav-
ior problems may increase after exposure to a trau-
matic event, there may be a period after a disaster
during which children actually behave better (McFar-
lane, Policansky, & Irwin, 1987; Shaw et al., 1995).
Among the factors thought to influence children’s
reactions to disasters are personal and family charac-
teristics (Foy, Madvig, Pynoos, & Camilleri, 1996;
McFarlane et al., 1987), exposure to the event
(Goenjian et al., 1995; March, Amaya-Jackson,
Terry, & Costanzo, 1997; Pynoos et al., 1987), and
characteristics of the recovery environment (Pfeffer-
baum & Pfefferbaum, 1998).
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In this analysis, we examine changes in children’s
behavior problems after the September 11 attacks.
We compare the prevalence of behavior problems
among children in NYC, as reported by parents in
two independent surveys conducted 4 months and 6
months after the September 11 attacks, with parental
reports of behavior problems among children docu-
mented in an NYC survey conducted 11 months prior
to September 11. We explore the correlates of behav-
ior problems, including demographic characteristics,
the child’s disaster experiences, and parental re-
sponse to the event at 4 and 6 months postevent.

Method

Data

Post-September 11 data are from two cross-sectional ran-
dom-digit-dial (RDD) telephone surveys with adults (18
years of age or older) conducted by the New York Academy
of Medicine (NYAM) between January 15 and February 21,
2002, and between March 25 and June 25, 2002 (i.e., 4
and 6 months after the attacks, respectively). The sampling
frame for the 4-month survey was all adults in NYC. For the
6-month survey, the sampling frame was all adults in the
NYC metropolitan area, including parts of adjacent New
Jersey and Connecticut, with an oversampling of NYC to
permit comparisons between surveys. In both surveys, an
adult in the household was randomly selected: The adult
who had most recently had a birthday was chosen for
participation. In the 4-month survey, 2,001 adults were
interviewed, and in the 6-month survey, 2,752 adults were
interviewed. Adults in both surveys who were the parent or
primary caretaker of a child between the ages of 6 and 17
years who lived in the household were asked to respond to
an additional set of questions about that child. Parents with
more than one child in the appropriate age range were asked
to respond to questions about the child who had most
recently celebrated a birthday. Interviews were available in
English and Spanish for the first survey and in English,
Spanish, and Chinese for the second survey via computer-
assisted telephone interviewing. The cooperation rates were
64% for the 4-month survey and 56% for the 6-month
survey. Sampling weights were developed and applied to
the data to correct potential selection bias related to the
number of telephones and children in the household and to
adjust for sampling fractions. The study was approved by
the institutional review board at NYAM.

Post-September 11 data were compared with pre-Septem-
ber 11 data on children living in NYC taken from the
National Survey of America’s Families (NSAF; Judkins,
Brick, Broene, Ferraro, & Strickler, 2000), a nationally
representative, cross-sectional survey of over 45,000 house-
holds conducted between February and October 1999
(i.e., 11 months before the attacks). In the NSAF, informa-
tion about one randomly selected child between the ages
of 6 and 17 years was provided by the adult in the household

who was most knowledgeable about the child (typically the
child’s parent). An RDD computer-assisted telephone inter-
view was supplemented with an area probability sample of
nontelephone households. Information about 443 children
in NYC was available from the NSAF and used in this
analysis. Survey weights were developed to compensate for
probability of selection into the sample. The Urban Institute
and Child Trends developed the NSAF (Judkins et al.,
2000).

Instrument

Respondents in both NYAM surveys were asked ques-
tions from a structured interview that was approximately 35
min in length. Parents were asked about demographic char-
acteristics, including their race–ethnicity, the annual house-
hold income, the number of parents in the household, the
number of children in the household, and their ZIP code of
residence on September 11. Parents were also asked about
the child’s demographic characteristics and disaster-related
experiences. Questions included the child’s age and gender,
whether the child saw the attacks in person or on TV, and
whether the child had seen the parent crying about the
attacks. Parents were asked how well they thought their
child responded to the September 11 attacks. We asked
about the death of relatives or family friends and parental
involvement in the ongoing rescue efforts. We also assessed
parents’ PTSD when content-related symptoms were linked
to the September 11 attacks and major depression. We
measured PTSD using the National Women’s Study (NWS;
Resnick, Kilpatrick, Dansky, Saunders, & Best, 1993)
PTSD module. In a validation study, the NWS PTSD mod-
ule had a coefficient of agreement with clinician-adminis-
tered structured clinical interviews of .71 for current PTSD
and .77 for lifetime PTSD (Kilpatrick et al., 1998). A
modified version of the Structured Clinical Interview for
DSM–IV for a major depressive episode was used to deter-
mine the presence of depression (First, Spitzer, Williams, &
Gibbon, 1997; Kilpatrick, Saunders, & Smith, 2001).

In the NYAM surveys, we used the measure of child
behavior developed for the NSAF to allow for pre- and
post-September 11 comparisons. This standardized scale,
designed to be administered to parents (Ehrle & Moore,
1999), is a shortened version of the Child Behavior
Checklist (Achenbach & Ruffle, 2000). In all three sur-
veys, parents of children ages 6 to 17 years were asked to
indicate how often in the previous month their child had
not gotten along with other kids; could not concentrate or
pay attention for long; or had been unhappy, sad, or
depressed. Parents of a 6- to 11-year-old were also asked
how often their child felt worthless or inferior; had been
nervous, high strung, or tense; or acted too young for his
or her age. Parents of a 12- to 17-year-old were also
asked whether the child had trouble sleeping, lied or
cheated, or did poorly on his or her schoolwork. In the
NSAF, the alpha coefficient was .73 for the scale con-
structed for children ages 6 –11 years and .75 for the scale
for children ages 12–17 years. For each item, parents had
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three response choices: often true (3), sometimes true (2),
and never true (1). We summed responses to create a
behavior problem scale ranging from 6 to 18. We used a
cut-off score of 15 to indicate that the child had a
moderate to high level of behavior problems.

Statistical Analyses

All analyses were carried out separately for children
ages 6 –11 years and ages 12–17 years. We compared the
demographic characteristics and behavior problems of
children living only in the five boroughs of NYC using
the pre-September 11 NSAF sample, the sample from the
NYAM survey conducted 4 months after September 11,
and the NYC sample of the NYAM survey conducted 6
months after September 11. However, we explored the
correlates of behavior problems among all children in the
NYAM surveys. Thus, the analysis of correlates of child
behavior problems 4 months postevent included only
children living in NYC, but the analysis at 6 months also
included children from the greater New York metropol-
itan area. In bivariate analyses, we assessed the relations
among child disaster event experiences, parental mental
health, child demographics, and behavior problems. We

calculated crude odds ratios (ORs) and 95% confidence
intervals (CIs) for all bivariate associations. We used
multivariable logistic regression models to identify the
independent relationship of key covariates with behavior
problems, using all of the variables of interest in the final
model. Analyses involving the broader geographic sam-
ple at 6 months included a control variable for residence
in NYC (as opposed to the greater metropolitan area) on
September 11. For all analyses, we used a threshold of
p � .05 to determine statistical significance.

Results

Sample Description

In Table 1 we compare demographic character-
istics of children living in NYC from the NSAF 11
months before September 11 with the demograph-
ics of children included in the NYAM surveys
completed 4 months and 6 months after Sep-
tember 11. Comparisons among the three sur-
veys reveal reasonably comparable demographic
characteristics.

Table 1
Demographics of the Study Populations

Total

6–11-year-olds 12–17-year-olds

NSAF 11
months

before 9/11
(n � 220)

NYAM surveys
NSAF 11
months

before 9/11
(n � 223)

NYAM surveys

4 months
after 9/11
(n � 182)

6 months
after 9/11
(n � 110)

4 months
after 9/11
(n � 178)

6 months
after 9/11
(n � 134)

n % n % n % n % n % n %

Gender of child
Male 106 46.3 97 56.5 59 55.7 115 55.0 100 52.5 74 55.3
Female 114 53.7 85 43.5 51 44.3 118 45.0 78 47.5 59 49.7

Race of child
White 49 29.5 55 30.5 35 24.3 51 20.7 58 28.8 49 33.1
African American 72 30.0 62 35.0 23 27.1 73 32.4 63 38.5 38 35.2
Hispanic 88 33.9 54 29.2 37 37.0 95 36.3 44 25.3 35 26.2
Other 11 6.5 10 5.3 14 11.6 14 10.7 11 7.4 11 5.6

Child has siblings
No 56 18.0 70 22.2 59 30.3 103 29.5 89 27.9 71 29.1
Yes 164 82.0 112 77.8 51 69.7 130 70.5 89 72.1 63 70.9

Household income
Less than $20,000 85 36.5 26 18.0 26 21.8 76 35.4 20 18.1 31 33.4
$20,001–$40,000 56 21.7 50 35.8 22 28.5 60 28.1 49 33.0 36 31.1
$40,001–$75,000 51 27.9 45 25.6 24 31.3 47 16.6 43 28.0 30 23.7
$75,001 or more 28 13.9 33 20.6 24 18.4 50 19.9 38 21.0 23 11.8

Single-parent household
No 116 57.0 114 63.6 66 66.9 122 50.9 107 64.8 74 52.3
Yes 104 43.0 67 36.4 44 33.1 111 49.1 70 35.2 60 47.7

Note. Because of missing data, values may not sum to the reported sample size. The National Survey of America’s
Families (NSAF) is a nationally representative, cross-sectional survey of over 45,000 households that took place between
February and October 1999. The New York Academy of Medicine (NYAM) is a nonprofit organization in New York City
carrying out a series of surveys of New York City residents to assess the psychological impact of the September 11, 2001,
(9/11) attacks.
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Prevalence of Behavior Problems at
Three Time Points

Table 2 shows the prevalence of behavior prob-
lems at three time points (11 months prior to Sep-
tember 11, according the NSAF, and 4 months and 6
months after September 11, according to the NYAM
surveys), as reported by parents. Thirty-three percent
of children ages 6–11 years were reported to have
behavior problems 11 months prior to September 11.
However, 4 months after September 11, the preva-
lence of behavior problems among 6- to 11-year-olds
was 19%, and, at 6 months after September 11, the
prevalence of behavior problems among 6- to 11-
year-olds was 33%. Thirty-eight percent of 12- to
17-year-olds were reported to have behavior prob-
lems before September 11. This prevalence was 29%
when assessed 4 months after September 11 and 44%
when assessed 6 months after September 11.

Bivariate Correlates of Behavior
Problems in Children 4 Months After the
September 11 Attacks

In bivariate analyses, five covariates were signifi-
cantly associated with behavior problems among 6-
to 11-year-olds 4 months after the September 11
attacks. Children in households in which the com-
bined income in 2001 was $40,000–$75,000, as
compared with less than $20,000, were less likely
to have behavior problems (OR � 0.11, 95%
CI � 0.02, 0.55). Children in households in which a
relative or friend of the family was killed
(OR � 0.09, 95% CI � 0.01, 0.68) were also less
likely to have behavior problems. By contrast, chil-

dren living in single-parent or primary caretaker
households were more likely to have behavior prob-
lems (OR � 4.56, 95% CI � 1.96, 10.64), as were
children whose parents or primary caretakers had
less knowledge of how their child was responding
to the September 11 attacks (OR � 3.95, 95%
CI � 1.41, 11.21) and children whose parents or
primary caretaker had PTSD or depression
(OR � 6.04, 95% CI � 2.00, 18.28).

In bivariate analyses, being African American ver-
sus White (OR � 5.10, 95% CI � 1.92, 13.58), being
Hispanic versus White (OR � 3.90, 95%
CI � 1.39, 10.99), and having a parent or primary
caretaker involved in the ongoing rescue efforts
(OR � 7.59, 95% CI � 2.08, 27.66) were associated
with behavior problems 4 months after September 11
for children ages 12 to 17 years. Parents or primary
caretakers who knew less about how their adolescent
was responding to the September 11 attacks were
also more likely to say their adolescent was experi-
encing behavior problems (OR � 3.95, 95%
CI � 1.41, 11.21).

Multivariable Correlates of Behavior
Problems in Children 4 Months After the
September 11 Attacks

In a multivariable logistic regression model, the
following factors were associated with behavior
problems among children ages 6–11 years 4 months
after September 11 (see Table 3). Children in house-
holds in which the combined income in 2001 was
$40,000–$75,000, as compared with less than
$20,000, were less likely to have behavior problems
(OR � 0.11, 95% CI � 0.02, 0.60), as were children

Table 2
Prevalence of Behavior Problems in Children at Three Points in Time

Child behavior
problems

6–11-year-olds 12–17-year-olds

NSAF 11
months

before 9/11
(n � 220)

NYAM surveys
NSAF 11
months

before 9/11
(n � 223)

NYAM surveys

4 months
after 9/11
(n � 182)

6 months
after 9/11
(n � 110)

4 months
after 9/11
(n � 178)

6 months
after 9/11
(n � 134)

n % n % n % n % n % n %

No 146 67.1 148 81.4 69 66.9 149 62.4 125 71.0 78 56.2
Yes 74 32.9 34 18.7* 41 33.1 84 37.6 53 29.0* 56 43.9

Note. Because of missing data, values may not sum to the reported sample size. The National Survey of America’s
Families (NSAF) is a nationally representative, cross-sectional survey of over 45,000 households that took place between
February and October 1999. The New York Academy of Medicine (NYAM) is a nonprofit organization in New York City
carrying out a series of surveys of New York City residents to assess the psychological impact of the September 11, 2001,
(9/11) attacks.
* p � .05.
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in households in which the combined income was
more than $75,000 in 2001 (OR � 0.12, 95%
CI � 0.02, 0.65). Children in single-parent house-
holds were more likely to have behavior problems
(OR � 3.30, 95% CI � 1.11, 9.80), as were children
whose parents had less knowledge of how their child
was responding to the September 11 attacks
(OR � 4.36, 95% CI � 1.38, 13.72) and children
whose parents had PTSD or depression linked to the
September 11 attacks (OR � 6.85, 95%
CI � 1.51, 31.10).

In the multivariable adjusted model of 12- to 17-year-
olds 4 months after the attacks, three factors were as-
sociated with behavior problems (see Table 3). Two of
these factors were being African American versus
White (OR � 3.49, 95% CI � 1.02, 11.96) and having
a parent involved in the ongoing rescue efforts
(OR � 4.01, 95% CI � 1.00, 16.01). Parents who knew
less well how their adolescent was responding to the
September 11 attacks were also more likely to say their
adolescent was experiencing behavior problems
(OR � 7.37, 95% CI � 2.36, 23.02).

Table 3
Multivariable Predictors of Moderate to High Levels of Behavior Problems 4 Months After the
September 11, 2001, Attacks

Predictor

6–11-year-olds (n � 182) 12–17-year-olds (n � 178)

OR 95% CI p OR 95% CI p

Demographic characteristics
Gender of child

Male — — — — — —
Female 0.73 0.25, 2.11 .56 0.53 0.04, 8.56 .25

Race of child
White — — — — — —
African American 1.26 0.17, 9.31 .82 3.49 1.02, 11.96 .05
Hispanic 1.62 0.22, 11.90 .64 1.41 0.30, 6.53 .66
Other 21.20 2.53, 177.39 .01 2.93 0.32, 26.80 .34

Child has siblings
No — — — — — —
Yes 1.29 0.35, 4.78 .71 0.74 0.26, 2.09 .57

Household income
Less than $20,000 — — — — — —
$20,001–$40,000 0.29 0.06, 1.39 .12 0.17 0.03, 0.90 .04
$40,001–$75,000 0.11 0.02, 0.60 .01 0.21 0.03, 1.70 .14
$75,001 or more 0.12 0.02, 0.65 .01 0.26 0.02, 3.10 .28

Single parent household
No — — — — — —
Yes 3.30 1.11, 9.80 .03 0.45 0.09, 2.30 .34

Disaster experiences
Child saw attacks in person

No — — — — — —
Yes 0.68 0.21, 2.23 .52 1.14 0.41, 3.16 .79

Child saw parent cry about the attacks
No — — — — — —
Yes 0.79 0.25, 2.49 .68 2.18 0.62, 7.61 .22

Relative or friend of the family was killed
No — — — — — —
Yes 0.08 0.00, 1.59 .10 1.54 0.46, 5.09 .48

Parent involved in rescue effort
No — — — — — —
Yes 1.41 0.36, 5.49 .62 4.01 1.00, 16.01 .05

Parent knows how child is responding
Well — — — — — —
Not well 4.36 1.38, 13.72 .01 7.37 2.36, 23.02 .01

Parental PTSD or depression
No — — — — — —
Yes 6.85 1.51, 31.10 .01 1.72 0.36, 8.29 .50

Note. Dashes indicate the category within each variable that is the referent group. OR � odds ratio; CI � confidence
interval; PTSD � posttraumatic stress disorder.
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Bivariate Correlates of Behavior
Problems in Children 6 Months After the
September 11 Attacks

Six to 9 months after the September 11 attacks,
there were fewer significant correlates of behavior
problems in children ages 6–11 years, compared
with 4 months postevent. In bivariate analyses, being
a single parent (OR � 2.19, 95% CI � 1.01, 4.72)
was the only significant factor associated with behav-
ior problems in children ages 6–11 years.

By contrast, several significant correlates of be-
havior problems were identified among 12- to 17-
year-olds at 6 months postevent in bivariate anal-
ysis. African American adolescents, compared
with White adolescents, were more likely to have
behavior problems (OR � 2.39, 95% CI � 0.97,
5.92). Adolescents in households in which the
combined income the previous year was more than
$75,000 were less likely than adolescents in house-
holds with an income below $20,000 to have be-
havior problems (OR � 0.34, 95% CI � 0.12,
0.91). Adolescents in single-parent households
were more likely to have behavior problems
(OR � 3.02, 95% CI � 1.49, 6.13). Adolescents
who lived in NYC, compared with outside of NYC,
were more likely to have behavior problems
(OR � 2.00, 95% CI � 0.99, 4.05). Adolescents
who saw a parent cry about the September 11
attacks were more likely to have behavior prob-
lems (OR � 2.09, 95% CI � 0.97, 4.49), as were
adolescents whose parents had PTSD or depression
(OR � 3.87, 95% CI � 1.39, 10.78).

Multivariable Correlates of Behavior
Problems in Children 6 Months After the
September 11 Attacks

In multivariable analyses 6 months after Sep-
tember 11, no factors were associated with behav-
ior problems in children ages 6 –11 years (see
Table 4). However, in multivariable analyses 6 to 9
months postevent, two factors were significantly
associated with behavior problems in children ages
12–17 years. Adolescents who saw a parent cry
were more likely to have a moderate to high level
of problems (OR � 3.61, 95% CI � 1.56, 8.36),
and those living in households in which a friend or
relative had been killed were less likely to have
behavior problems (OR � 0.28, 95%
CI � 0.09, 0.93; see Table 4).

Discussion

Using data from two cross-sectional surveys of
NYC parents conducted 4 months and 6 months
after the September 11 attacks and comparing
these results with a baseline survey conducted 11
months before September 11, we found that,
among both children ages 6 –11 years and adoles-
cents ages 12–17 years, the prevalence of behavior
problems had decreased 4 months after Septem-
ber 11 but had returned to predisaster levels 6
months after September 11. In addition, we found
that child demographic characteristics (i.e., in-
come, single-parent household, race– ethnicity), di-
saster experiences, and parental reactions to the
attacks were associated with child behavior prob-
lems in multivariable models.

Prevalence of Child Behavior Problems
After a Traumatic Event

Our finding that children were reportedly behav-
ing better 4 months after the September 11 attacks
compared with 1999 levels is consistent with other
longitudinal studies of psychological morbidity in
children following disasters. A study of children
followed for 21 months after exposure to Hurri-
cane Andrew found an initial decrease in non-
PTSD emotional and behavioral problems in chil-
dren residing in the area hardest hit by the hurri-
cane, with a return to normal levels of behavioral
problems after the event (Shaw et al., 1995, 1996).
Contrary to the authors’ prediction, a study of 808
children after a bush fire disaster found that the
prevalence of behavior problems in children ex-
posed to the disaster was less than the prevalence
in a carefully selected comparison group 2 months
after the event (McFarlane et al., 1987). Other
studies have found increased behavior problems in
children after disasters, which suggests that pat-
terns of morbidity may change over time and may
have a delayed onset (McFarlane et al., 1987;
Najarian, Goenjian, Pelcovitz, Mandel, & Najar-
ian, 1996).

One explanation that has been suggested for
the decreased prevalence of behavior problems
in children in the immediate aftermath of a disas-
ter is numbing or a dampened behavioral re-
sponse (Shaw et al., 1995). Because our study is
based on interviews with parents rather than on
direct assessments of children, we are unable to
determine whether the reduced prevalence of
behavior problems 4 months after the Septem-
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ber 11 attacks reflects a desire on the part of
parents to assess their child’s behavior more pos-
itively or an actual change in behavior, as sug-
gested by these other studies. We cannot discount
the possibility that parents might have been less
willing to identify negative aspects of their child’s
behavior because of the increased stress their child
was under. Alternatively, children might have be-
haved better because they were afraid or because

they sensed that their parents were stressed. In
either case, our finding of a decreased prevalence
of behavior problems in the first few months after
the September 11 terrorist attacks is important,
because the identification of children who need
mental health treatment may be complicated by a
dampened behavioral response or by a decreased
sensitivity of parental assessment to behavioral
problems.

Table 4
Multivariable Predictors of Moderate to High Levels of Behavior Problems 6 Months After the
September 11, 2001, Attacks

Predictor

6–11-year-olds (n � 205) 12–17-year-olds (n � 249)

OR 95% CI p OR 95% CI p

Demographic characteristics
Gender of child

Male — — — — — —
Female 1.48 0.63, 3.47 .37 0.75 0.32, 1.76 .51

Race of child
White — — — — — —
African American 0.66 0.18, 2.45 .54 1.48 0.38, 5.79 .57
Hispanic 0.26 0.07, 0.96 .04 1.14 0.34, 3.89 .83
Other 0.64 0.14, 2.95 .57 2.56 0.68, 9.73 .17

Child has siblings
No — — — — — —
Yes 1.32 0.46, 3.80 .60 0.73 0.33, 1.59 .42

Household income
Less than $20,000 — — — — — —
$20,001–$40,000 0.69 0.16, 2.96 .62 0.73 0.20, 2.76 .65
$40,001–75,000 0.70 0.18, 2.70 .60 0.82 0.21, 3.17 .78
$75,001 or more 0.51 0.12, 2.09 .35 0.76 0.17, 3.37 .71

Lived in NYC on 9/11
No — — — — — —
Yes 0.74 0.27, 2.01 .56 1.26 0.50, 3.19 .13

Single-parent household
No — — — — — —
Yes 1.49 0.48, 4.65 .49 2.27 0.79, 6.49 .62

Disaster experiences
Child saw attacks in person

No — — — — — —
Yes 0.66 0.28, 1.58 .35 0.54 0.22, 1.35 .19

Child saw parent cry about the attacks
No — — — — — —
Yes 1.49 0.62, 3.56 .37 3.61 1.56, 8.36 .01

Relative or friend of the family was killed
No — — — — — —
Yes 1.43 0.50, 4.06 .50 0.28 0.09, 0.93 .04

Parent involved in rescue effort
No — — — — — —
Yes 1.02 0.17, 5.98 .99 1.73 0.45, 6.70 .42

Parent knows how child is responding
Well — — — — — —
Not well 2.11 0.54, 8.26 .28 2.32 0.97, 5.54 .34

Parental PTSD or depression
No — — — — — —
Yes 2.26 0.83, 6.18 .11 2.02 0.48, 8.58 .06

Note. Dashes indicate the category within each variable that is the referent group. OR � odds ratio; CI � confidence
interval; NYC � New York City; 9/11 � September 11, 2001; PTSD � posttraumatic stress disorder.
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The Relationship Between Parent and
Child Behavior

The finding that parental reactions to the Septem-
ber 11 attacks were associated with behavioral re-
sponses in the children is supported by other studies
completed after September 11 that showed an asso-
ciation between adverse psychological sequelae in
parents and in their children. In a national telephone
survey after the September 11 attacks that used par-
ent report, parents with stress reactions were found to
be more likely than others to report stress in their
children (Schuster et al., 2001). In a survey of parents
completed 4 months after the September 11 attacks,
the authors found a strong association between pa-
rental PTSD and posttraumatic stress reactions in
children (Fairbrother, Stuber, Galea, Fleischman, &
Pfefferbaum, 2003). These findings are consistent
with a broader literature showing a strong relation-
ship between parental distress and children’s distress
(Earls et al., 1988; Brenton, Valla, & Lambert, 1993;
de Vries et al., 1999).

However, it is possible that parental distress might
have biased parents’ perceptions of their children’s
behavior problems. Considerable controversy exists
regarding the possible influence of parental depres-
sion, particularly maternal depression, on reports of
children’s symptomatology. In some studies, parents
who are distressed have been shown to overestimate
their child’s symptomatology, whereas in other stud-
ies distressed parents have underestimated their
child’s symptomatology (Angold et al., 1987;
Breslau, Davis, & Prabucki, 1988; Conrad & Ham-
men, 1989). Behavioral problems in children also
might have affected parental reactions to a disaster,
or some past or current factor, such as prior psychi-
atric conditions, prior trauma, or underlying stress,
might have influenced the reactions of both parents
and children. Although definitive clarification of this
issue requires longitudinal data collected from both
parents and children, these results, taken in concert
with previous findings, suggest a link between par-
ents’ mental health and behavior problems in
children.

A related finding that parents who reported they
did not know how their child was responding to the
September 11 attacks were more likely to report
behavior problems in their children suggests that
parents should discuss traumatic events, such as the
September 11 attacks, with their children, although
we make this recommendation cautiously in light of
the limitations of inference regarding the direction of
causality inherent in these analyses. Additional re-

search is needed to determine the most effective ways
for parents to discuss future acts of terrorism with
their children and to identify other parenting prac-
tices that may mitigate children’s negative psycho-
logical response to traumatic events.

Adolescents ages 12–17 years whose parents were
involved in rescue and recovery efforts were more
likely to have behavior problems 4 months after the
attacks. This relationship was maintained even when
we controlled for parental PTSD and depression. One
possible explanation is that parents involved in re-
covery efforts may provide less emotional support to
their children because of their own stress. It is also
interesting to note that parental involvement in the
recovery efforts was associated with adolescent be-
havior problems but not behavior problems in 6- to
11-year-olds. This may be due to a greater awareness,
as a result of maturation, of the dangers associated
with the rescue efforts.

Furthermore, adolescents who saw a parent crying
were more likely to have behavior problems 6
months after September 11, compared with other
adolescents. Although, generally, it is thought that
age-appropriate discussions and sharing of emotions
between parents and children about tragic events are
beneficial to children (Leavitt, 2002; Melnky et al.,
2002), our results suggest that seeing their parents
crying about the September 11 attacks had an adverse
effect on children’s behavior. Parental crying may
especially affect children’s behavioral well-being,
because children may see it as an indication that the
parent is overwhelmed and stressed. Perhaps this
finding is context specific. Parental crying may val-
idate a child’s reaction to a natural disaster or other
isolated tragic events but may be harmful in those
instances, such as the September 11 attacks, in which
fear and uncertainty are sustained.

Subgroups Most Vulnerable to Traumatic
Events

Socially disadvantaged children, such as those in
single-parent families or those living in poor families,
have been shown by prior research to be more likely
than other children to have behavior problems
(Chase-Lansdale & Hetherington, 1990; Duncan,
Brooks-Gunn, & Klebanov, 1994). Our samples were
too small to investigate whether socially disadvan-
taged groups of children or children of racial or
ethnic minorities were more vulnerable than other
children to the September 11 attacks, although it is
interesting that there were some associations between
single parenthood, household income, and race, on
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the one hand, and behavior problems, on the other
hand, 4 months after September 11. This finding
suggests that children of demographically disadvan-
taged families may be particularly vulnerable to the
negative consequences to their behavioral well-being
than are other children.

Limitations

Our findings are limited by several factors. First,
we did not assess children directly. Studies have
shown limited correspondence between parental re-
ports and independent children’s reports of mental
health symptoms and/or diagnoses (Daviss et al.,
2000; Earls et al., 1988). We used a behavioral indi-
cator of distress because parents have been shown to
more accurately assess behavior problems than chil-
dren’s internalizing symptoms (Cytryn & McKnew,
1980; Edelbrock, Costello, Dulcan, Conover, &
Kalas, 1986; Eiser & Morse, 2001; Najman et al.,
2001). However, some discrepancies between par-
ents’ and children’s assessments of the child’s behav-
ior have also been reported (Hutchinson et al., 2001;
Najman et al., 2001). We note that previous psycho-
metric work on the behavior scale used in this study
showed a high level of correspondence between child
and parent reports (Child Trends & Ohio State Uni-
versity Center for Human Resource Research, 1999).

A second limitation is that we used data from three
separate cross-sectional samples. Because the impact
of a disaster such as the September 11 attacks on any
individual child may evolve over time, a definitive
assessment of the progression of child behavior after
a disaster requires a longitudinal assessment. Al-
though our data provide estimates of the changing
prevalence of behavior problems at different time
points, we cannot use them to draw inferences about
the progression of behavior in individual children,
nor can we draw causal inferences about the observed
relations between the covariates of interest and be-
havior problems. Given the limited availability of
longitudinal data examining children’s responses af-
ter disasters, having access to three cross-sectional
data sets with reasonably comparable demographic
characteristics and identical measures of behavior
assessed before and after the disaster is extremely
important. However, we cannot rule out the possibil-
ity that differences in sample characteristics among
surveys could account for some of the observed dif-
ferences in behavior problems 4 months after the
September 11 attacks.

The fact that baseline and postevent data came
from separate surveys is also a limitation, because

different methodologies used in the NSAF and the
NYAM surveys might have affected interviewee re-
sponses. For example, there were differences in sur-
vey length (25–45 min in the NSAF vs. 35 min in the
NYAM surveys), the subject matter covered by the
surveys, question order, and interviewer training, all
of which could have affected respondent burden
and/or survey responses. The NYAM surveys tried to
reduce these potential problems by matching the
NSAF methodology as closely as possible. Despite
these differences, the similar levels of behavior prob-
lems observed 11 months prior to the September 11
attacks and those measured in the NYAM survey 6
months after the event suggest that the survey mea-
sures were comparable.

In addition to behavior problems, PTSD, anxiety,
and depression have been documented as problems in
children following exposure to a traumatic event. We
were not able to draw inferences about these condi-
tions in this study. Additional research should exam-
ine the longitudinal course of these problems in chil-
dren following exposure to a mass-scale traumatic
event as well as other possible determinants of be-
havior problems (e.g., peritraumatic dissociation, de-
gree of upheaval in the child’s life after a disaster)
that are not measured in this study.

Clinical Implications

Our finding that the identification of children who
need mental health treatment may be complicated by
a dampened behavioral response or by a decreased
sensitivity of parental assessment to behavioral prob-
lems suggests that children who are adversely af-
fected by a disaster may not be identified easily for
services. Parents may need more education to iden-
tify psychological distress in their children, because
they serve as gatekeepers to mental health services
for children and their perceptions are essential to the
accurate diagnosis of children’s mental health prob-
lems (Offord et al., 1987). In addition, mental health
professionals and pediatricians should be attuned to
the link between parental and child mental health. It
is possible that a child’s recovery after a traumatic
event might be hampered if the parent’s symptoms
are not also treated. Family-oriented treatment may
be in order, and children’s health care providers
should be able to make referrals for parents to mental
health professionals. Mental health professionals and
pediatricians should also be aware of the potential
influence of parents’ mental health on parental re-
porting, which underscores the need for direct assess-
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ment and screening of children for psychological
distress in clinical settings after disasters.
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