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¥ Objective.—To assess the prevalence of posiraumatic stress reactions (PTSR) in New York City (NYC) children
following the September 11, 2001, attacks and determine the key predictors of P/ I'SR.

Methods.—Cross-sectional random digit-dial survey in NYC of parents of children 4-17 years old 4 months aller
the attacks. PTSR in children was measured using the 20-item Posttraumatic Stress Disorder Reaction Index ~Child
Revision, with parents as respondents.

Resuits.—Overall, 18% of NYC children had “severe™ or “very severe” PTSR, and 66% had “moderate” PTSR.
In a multivariate model, parental posttraumalic stress disorder (PTSD: odds ratio [OR] = 4.50; £ < .01), the parent
crying in front of the child (OR = 3.19; P << 001), seeing 3 or more graphic images of the disaster on television (OR
= 3,18; P =< .01), and living in Manhattan were associated with severe or very severe PTSR in children.

Conclusions.—A substantial proportion of NYC children had severe or very severe PTSR after September 11, and
most children cxhibited at least moderate PI'SR. These findings suggest an enhanced role for primary care physicians.
particularly pediatricians, for screening, treatment, and referral (coupled with appropriate training and reimbursement),
especially in light of continued terrorist threats. These findings also have implications for advice that pediatricians can

give to parents about limiting disaster-related television exposure and children’s need [or emotional support.
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he September |1, 2001, attacks on the World Trade

Center were unprecedented in size and scale of

man-made disaster. There were large numbers of
direct victims, including those killed and injured and those
who witnessed the attacks in person. However, psycho-
logical sequelae of the attacks were experienced broadly
and involved the population at large, as well as direct
victims. Approximately 20% of adults living in the close
vicinity of the World Trade Center reported symptoms
consistent with a diagnosis of posttraumatic stress disorder
(PTSD) 5-8 wecks after the attacks.! Overall, 7.5% of
adults in a larger area of Manhattan reported symptoms
consistent with a diagnosis of PTSD, and 57.8% reported
at least one PTSD symptom related to the events of Sep-
tember 11.2 Moreover, the effects cxtended beyond New
York City (NYC) to the nation as a whole, with adults
reporting symptoms of psychological stress for themselves
and their children after the attacks.>*
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Effccts of the disaster were felt broadly by children as
well. A substantial proportion of NYC public schoolchil-
dren grades 4—12 experienced symptoms consistent with
mental health disorders, including PTSD (11%), major de-
pression (8%), generalized anxiety disorder (10%), sepa-
ration anxiety (129%), agoraphobia (15%), conduct disor-
der (11%) and panic (9%). Furthermore, a full 26.5% of
the schoolchildren met criteria for at least one disorder
and also reported problems in day-to-day functioning.®
Risk factors for PTSD in these children included personal
physical exposure to the attack, family exposure and loss,
previous exposure (o a potentially traumatic situation, and
amount of television viewing. In addition, being younger,
female, and Hispanic were associated with increased risk
of PTSD for these children.*®

The assessment of NYC schoolchildren shed light on the
widespread effects of the September 11 attacks on chil-
dren—the mental health impact was felt citywide, not just
al Ground Zero®—as well as on the major risk factors for
PTSD in children. In this study, however, there was no
opportunity to speak with parents to learn about their own
mental health and its possible effects on their children. Pri-
or research has revealed an association between child and
parent reactions after a traumatic event” '; hence, it would
be important to explore these relationships.

In this study, we investigated the prevalence of post-
traumatic stress reactions (PTSR) to the September 11 at-
tacks for NYC children in relationship to family charac-
teristics, seeing disaster images on television, and parental
coping reactions. We relied on the reports of parents who
participated in a large population-based survey ol the im-
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pact of the September 11 attacks on New Yorkers'' to
assess PTSR in their children.

METHODS
Sample

Data are based on a random digit-dial telephone survey
with 2001 adults (18 years of age or older) carried out
between January 15, 2002, and February 21, 2002, 4-5
months after the September 11 attacks. The sampling
frame included all adults in NYC, with an oversampling
of residents living south of 110th Street. A random adult
in the household was selected to be interviewed using the
last birthday procedure. Those adults who were the parent
or primary caretaker of a child between the ages of 4 and
17 (n = 434) living in the household were asked to re-
spond to an additional set of questions about a child in
the household. Parents with more than one child in that
age range were asked to respond to questions about the
child who had most recently celebrated a birthday. Inter-
views were conducted in English and Spanish using com-
puter-assisted telephone interviewing, The overall coop-
eration rate for the survey was 60%. This level of coop-
eration is comparable to that in other large random digit-
dial surveys, including the Behavioral Risk Factor
Surveillance System; rccent data suggest that the nonre-
sponse bias inherent in this survey is small.'? Comparisons
between our study sample and the 2000 United States
Census showed that our sample was comparable o the
NYC population, and that the borough samples were com-
parable to borough populations in terms of age, sex, and
race.'* The study was approved by the Institutional Re-
view Board at The New York Academy of Medicine, and
procedures were in place to provide study participants
with assistance in obtaining counseling if’ needed.

Instrument

Respondents were interviewed using a structured ques-
tionnaire that took approximately 35 minutes to admin-
ister. Parents were asked about demographic/biographic
characteristics, including their child’s sex, age, and race/
ethnicity; whether the child had siblings; the annual
household income; the borough of residence on Septem-
ber 11; and the number of parents in the household.

Parents were also asked about their own reaction to the
disaster and mental health status using a measure of PTSD
temporally linked to the September 11 attacks and major
depression since the attacks. The PTSD measure for par-
ents was a modified version of the Diagnostic Interview
Schedule (DIS) based on the fourth edition of the Diag-
nostic and Statistical Manual of Mental Disorders (DSM-
V). 145 Tt has a coefficient of agreement with clinician-
administered structured clinical interviews of .71 for cur-
rent PTSD. A modified version of the Structured Clinical
Interview for DSM-1V for a major depressive episode was
used to determine the presence of depression in par-
ents.!'*!7 Parents were also asked whether the child had
seen them crying.

Parents were asked whether children saw particular im-
ages on television in the week following the disaster, in-
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cluding an airplane hitting the buildings, buildings col-
lapsing, people running from a cloud of smoke or debris,
and people falling or jumping from the towers. We created
a composite indicator of exposurc to disaster images on
television in the week following the disaster that consisted
of having seen 3 of the 4 images on television. We also
explored using number of images in the regression equa-
tion and found that the effects of television were stronger
when we dichotomized the results into having seen 3 or
more images or not. Hence, we used the dichotomized
variable.

Severity of PTSR in children was ascertained using the
UCLA Posttraumatic Stress Disorder Reaction Index—
Child Revision, a 20-item index measuring children’s de-
gree of reaction to trauma.' Items in this index cluster on
3 factors—re-experiencing/numbing, tear/anxiety, and
concentration/slccp—which partially overlap with the 3
DSM-1V factors of re-cxpericncing, arousal, and avoid-
ance. Internal consistency ranges [rom .69 to .80 for the
3 scales."™!"” Responders indicate for cach of the 20 items
whether the experience (eg. ““dreams about the Seplember
11 disaster or has had bad dreams since then™) happens
“none,” “little,” “‘some,” “much.” or “most” ol the
time. Total scores on the 20 items indicate degree of dis-
order in 5 categories: very severe (score greater than 60),
severe (score between 40 and 59), moderate (score be-
tween 23 and 39), mild (score between 12 and 24), and
doubtful (score less than 12).

The instrument is not intended to establish a diagnosis,
but rather to indicate reaction severity. In a clinical sense,
children with severe or very severe scores are likely to be
PTSD cases or to have PTSD symptoms. This instrument
has been widely used both nationally—in California after
a fatal sniper attack in a school yard,® and after Hurri-
canes Hugo?' and Andrew 2*—as well as internationally—
in Nicaragua,® Armenia,> and Azerbaijan®**—and has
been translated into Armenian, Turkish, and Spanish.
There are specific versions for children and adolescents;
there is also a parent version that modifies the format for
asking questions so as to be appropriate for parents.?® Not-
withstanding the existence of a parent version, the instru-
ment is most commonly administered face-to-face with
children. However, in order to secure a population-wide
estimate of PTSR in a timely fashion, we asked parents
to respond for their children. The 20 items include 10
items asking about behavior, which is likely to be observ-
able, and 10 items asking about feelings and emotions,
which are typically more difficult for a parent to observe.
We calculated the score for each child for all 20 items
and separately calculated the score for each child for the
10 items that were likely to be observable. In addition to
the questions on the PTSR scale, we also asked parents
whether the child felt that his or her future would be sig-
nificantly altered or shortened by the events of September
11,

Statistical Analyses

We reported the prevalence of PTSR in children. Two-
tailed chi-square tests and unadjusted odds ratios were
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Table 1. Sample Characteristics for All Children*
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Table 1. Continued

All Focal All Focal
Children (%) Children (%)
n = 434 n = 434
Child and lamily demographic characleristics Children’s posttraumatic stress reaction

Sex Doubtful or mild 75 (16)
Male 237 (55) Moderate 277 (66)
Female 197 (45) Severe 62 (15)

Age of child Very severe 13 (3)
4-11 years old 248 (58) Child feels future will be significantly altered or shortened by
12-17 years old 178 (42) September 11

Race of child ITIZh 333 E_zf;;
Non-Hispanic White 141 (30) - - - -
Non-Hispanic Black 146 (37) *All results are weighted using sample weights to adjust for the
Hispanic 115 (27) number of telephone lines and children in the househo!d and for the
Other 27 (6) Manhattan oversample. Source: January 2002 population survey of
. o New York City residents to assess the effects of the September 11

Child has siblings atlacks.

Yes 227 (73)
No 207 (27)

Houschold income used to determine associations between the covariates of
<$20000 64 (17) interest and severe/very severe PTSR. Multiple logistic
$20001-$40 000 185 (45) regression was used to determine covariates that were as-
$40001-$75 000 101 (21) sociated with severe/very severe PTSR in adjusted mod-
§75001+ 84 (16) els. Variables related to parental reactions and the child’s

Borough where child lived on September 11 exposure were entered into the final multivariate model,
Bronx 69 (16) controlling for the child’s age and race, family income,
Jézt:;l;tyn %Tg gg; borough of residence, and single/two-parent family. Ad-
Manhattan 7131 justed odds ratios (ORs) and 95% confidence intervals
Staten Island 33 (8) (CIs) were calculated for all variables included in the final

Single-parent houschold model. Sampling weights were developed and applied to
Yes 160 (35) the data to adjust for sampling fraction and to correct po-
No 272 (65) tential selection bias related to the number of telephones

Parent’s reaction to the disaster and children in the houschold. Standard errors were esti-

Parental PTSD since September 11 mated using Taylor series linearization in SUDAAN soft-
Yes 37 (9) ware to account for the complex sampling design.?’ The
No 397 (91) strength of association was estimated by adjusted ORs,

Parental depression since September 11 with 95% Cls and P values used to infer prediction for
Yes 44 (11) all variables included in the final model.

No 388 (89)

. ) RESULTS

Crying in front of child
Yes 139 (33) Child and Family Demographic Characteristics
No 278 (67)

Child's exposure 10 media coverage
Child saw the following images on TV in the week following the
disaster
An airplane hitting the buildings

Yes 353 (86)

No 50 (14)
Buildings collapsing

Yes 359 (87)

No 46 (13)
People running from a cloud of smoke or debris

Yes 356 (87)

No 51(13)
People falling or jumping from the towers

Yes 173 (48)

No 198 (52)
Saw at least 3 of the 4 television images

Yes 298 (77)

No 136 (30)

As shown in Table 1, among the 434 children in the
sample, 55% were male, 58% were 4-11 years old, and
42% were 12-17 years old. Most of the children were
non-Hispanic Black (37%), with approximately equal pro-
portions of Hispanic (27%) and non-Hispanic White
(30%) children. Most children (73%) had siblings, and
most (45%) were in families with incomes between
$20,000 and $40,000 annually, although a substantial
number (17%) were in families earning less than $20,000
annually, an income just above the federal poverty line
for a family of four.” Children lived in the 5 boroughs:
Brooklyn (38%), Queens (27%), the Bronx (16%), Man-
hattan (11%), and Staten Island (8%). Most children
(65%) lived in two-parent households.

Parent’s Reaction to the Disaster

Approximately 9% of the children’s parents had symp-
toms consistent with PTSD related to the September 11
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attacks, whereas 11% had been depressed since that time.
About one third (33%) reported that their children had
seen them cry.

Child’s Exposure to Media Coverage

Most children saw images of the disaster on television,
including seeing an airplane hitting the buildings (86%),
buildings collapsing (87%), people running from a cloud
of smoke or debris (87%), and people falling or jumping
from the towers (48%). More than three fourths of the
children (77%) saw at least 3 of these 4 images.

Prevalence of Posttraumatic Stress Reactions in
Children in NYC

The prevalence of PTSR was high for children in NYC:
849% experienced at least a moderate reaction whereas
only 16% had doubtful or mild reactions. The 84% con-
sisted of 3% with a very severe PTSR, 15% with severe
PTSR, and 66% with moderate PTSR (Table 1). When
scores were calculated for the subset of the instrument (10
items) that asks about the child’s behavior (which a parent
can observe), the number of children with severe/very se-
vere symptoms on these 10 items only increased from
18% to 26% (data not shown).

In addition to these specific stress reactions, the Sep-
tember 11 attacks resulted in an altered view of the future
for many NYC children. Almost one fourth of the parents
(22%) reported that their children felt that their future
would be significantly altered or shortened by the disaster.

Bivariate Relationships Between Covariates and
Severe/Very Severe Posttraumatic Stress Reactions in
Children

Table 2 shows bivariate relationships. Only one of the
demographic variables—being in a single-parent family—
was significantly associated with severe or very severe
PTSR, with 48% of the children reporting severe/very se-
vere PTSR in single-parent houscholds, in contrast to 32%
of the children with doubtful, mild, or moderate PTSR.
There was a trend toward a relationship for income and
borough, with higher percentages of children in poorer
families and children in Manhattan having severe/very se-
vere PTSR, bul the associations did not reach convention-
al levels of statistical signilicance.

Variables indicating parent’s reaction to the disaster
were strongly associated with children having severe/very
severe PTSR. Children with severe/very severe PTSR
were more likely than children with doubtful, mild, or
moderate PTSR to have parents with PTSD related to Sep-
tember 11 (29% vs 5%), to have parents with depression
since September 11 (18% vs 9%) and to have seen their
parents cry (58% vs 27%).

Furthermore, seeing images of the disaster on television
was associated with PTSR. Although most children saw
these images on television, children with severe/very sc-
vere PTSR were more likely than children with doubtful,
mild, or moderate PTSR to have seen buildings collapsing
(95% vs 86%) and people falling or jumping from the
towers (68% vs 44%). Children with severe/very severe
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PTSR were also significantly more likely to have seen 3
or all 4 of the images than children with doubtful, mild,
or moderate PTSR (87% vs 68%).

Multivariate Model Predicting Severe/Very Severe
Posttraumatic Stress Reactions in Children

Table 3 presents results of the multivariate analysis. Pa-
rental reactions, seeing images on television, and borough
of residence were significant in the multivariate analysis.
Children whose parents had symptoms consistent with
PTSD had over 4 times greater odds of having severe/
very severe PTSR themselves compared with children
whose parents did not have these symptoms (OR = 4.50;
P < .01). Furthermore, children who saw parents crying
had over 3 times greater odds of having PTSR than those
who did not see parents crying (OR = 3.19; P << .001).
With respect to television images, children who saw at
least 3 of the 4 named images had 3 times the odds of
having PTSR compared with children who saw fewer than
3 of the images (OR = 3.18; P <~ .01). Finally, there was
a trend toward lower odds of severe/very severe PTSR in
other boroughs compared with Manhattan, with the dif-
ferences in Brooklyn and Queens achieving statistical sig-
nificance.

DISCUSSION

This study showed that, according to parents’ assess-
ment of their children’s symptoms, a substantial propor-
tion of NYC children (18%) had severe or very severe
PTSR 4 months aller the September 11 attacks. This prev-
alence rate suggests that as many as 260,000 children®
city-wide, ages 4-17, may have experienced severe or
very severe PTSR. Our study also found that indications
of stress in parents seeing disturbing images of the disaster
on television and living in Manhattan (compared with
Brooklyn and Queens) were associated with severe or
very severe PTSR in children.

Our prevalence rate for severe/very scvere PTSR was
higher than the level of PTSD reported from the assess-
ment of NYC schoolchildren grades 4-12 conducted in
NYC 6 months after the attack, which found that 10.5%
of the schoolchildren met criteria for PTSD. Our rate may
be higher because it includes children who have many of
the symptoms of PTSD but may not meet DSM-[V defi-
nition of a case.

QOur finding that parental reactions were related to chil-
dren’s reactions was consistent with a large body of prior
research.™'® There are several possible explanations for
this association. First, parents and children may experi-
ence similar exposure to an incident, and both develop
symptoms of stress as a consequence. Second, parents’
stress may induce stress in their children. Children may
use their parents’ reactions as a gauge of the seriousness
of a situation, with distress in parents signaling threat and
fearfulness of the situation. This could account for the
strong relationship between seeing parents cry and PTSR
in children in this study. Third, stress in children could
actually cause or increase parental stress. Finally, because
in this study, in contrast to those cited carlier, parents re-
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Table 2. Bivariate Relationships Between Severe/Very Severe Posttraumatic Stress Reaction and Covariates™
Children with Moderate, Children with Severe

Doubttul, or Mild or Very Severe
Posttraumatic Stress Posttraumatic Stress
Reactions n = 352 Reactions n = 75 Significant £
Child and family demographic characteristics
Sex NS
Male 195 (56) 38 (50)
Female 157 (44) 37 (50)
Age of child NS
4-11 yeurs old 206 (58) 42 (59)
12-17 years old 145 (42) 33 (41)
Race of child NS
Non-Hispanic White 122 (32) 18 (20)
Non-Hispanic Black 111 (36) 32 (41)
Hispanic 97 (27) 18 (28)
Other 19 (5) 7 (1)
Child has siblings NS
Yes 181 (72) 43 (75)
No 171 (28) 32 (25)
Household income NS
520000 42 (15) 19 (25)
$20001-$40000 151 (45) 30 (47)
$40001-5$75 000 86 (23) 15 (16)
$75001 + 73 (18) 11 (12)
Borough where child lived on September 11 NS
Bronx 56 (16) 12 (14)
Brooklyn 121 (39) 24 (36)
Queens 95 (28) 17 (21)
Manhattan 53 (9) 17 (22)
Staten Island 27 (8) 5(8)
Single-parent household 03
Yes 120 (32) 37 (48)
No 230 (68) 38 (52)
Parent’s reaction to the disaster
Parental PTSD since September 11 001
Yes 17 (5) 20 (29
No 335 (95) 350710
Parental depression since September 11 .07
Yes 29 (9 13 (18)
No 321 (91) 62 (82)
Crying in front of child 001
Yes 100 (27) 39 (58)
No 244 (73) 34 (42)

Child’s exposure to media coverage
Child saw the following images on TV in the week following the disaster

An airplane hitting the buildings .07)
Yes 286 (84 67 (93)
No 44 (16) 6 (7)

Buildings collapsing 05
Yes 291 (86) 68 (95)
No 41 (14) 5(5)

People runing from a cloud of smoke or debris (.07
Yes 288 (86) 68 (94)
No 45 (14) 6 (6)

People [alling or jumping from the towers 002
Yes 126 (44) 47 (68)
No 175 (56) 23 (32)

Saw at least 3 of the 4 television images 002
Yes 235 (68) 63 (87)
No 117 (32) 12 (13)

*All results are weighted using sample weights to adjust for the number of telephone lines and children in the household and for the
Manhatten oversample. Source; January 2002 population survey of New York City residents to assess the effects of the September 11 attacks.
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Table 3. Multivariate Model Showing Relationships Between Co-
variates and Predictors of Severe/Very Severe Posttraumatic Stress
in Children.*

0Odds Ratio  Confidence

(Adjusted) Intervals  Significant P

Age of child

4—11 years old

11-17 years old 0.76 (0.40-1.46) NS
Race of child

Non-Hispanic White e S S

Non-Hispanic Black 1.53 (0.64-3.67) NS

Hispanic 0.76 (0.28-2.07) NS

Other 2.55 (0.78-8.34) NS
Household income

<$20000 . . -

520001-$40000 0.57 (0.64-3.67) NS

$40001-375000 0.42 (0.28-2.07) NS

§75001+ 0.41 (0.78-8.34) NS
Borough where child lived on September 11

Bronx 0.41 (0.13-1.24) NS

Brooklyn 0.38 (0.15-0.97) 04

Queens 0.30 ((L10-0.87) 03

Manhattan A . o

Staten Island (.55 (0.11-2.65) NS
Single-parent household

Yes 1.08 (0.54-2.17) NS

No

Parental PTSD since September 11

Yes 4.50 (1.56-13.03) .01
No

Parental depression since September 11
Yes 1.30 (0.39-4.36) NS
No

Crying in front of child
Yes 319 (1.66-6.14) 2001
No

Saw at least 3 of the 4 television images
Yes 3.18 (1.28-7.87) .01
No

*Adjusted odds ratios and 95% confidence intervals (n = 427).
Source: January 2002 population survey of New York City residents
to assess the effects of the September 11 attacks.

ported on their children’s symptoms, the relationship be-
tween parental and child symptoms could derive, in part,
from reporting bias. Reporting bias has been documented
in studies, most of which have shown that parents who
themselves are depressed or have symptoms overreport
problems in their children,*®>* but some studies have
found the opposite: that distressed parents may be less
likely to perceive or acknowledge signs of distress in their
children.®** Whatever the reason for the relationship be-
tween parental PTSD and child PTSR, children may have
an increased need for emotional support following a trau-
ma; if parents are not able to provide this, and if parental
reaction increases the stress in the family, then their chil-
dren may have a more difficult time recovering from the
trauma.

In our study, seeing disturbing images on television was
associated with severe/very severe PTSR. The bivariate
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analysis showed that particular images—seeing people
falling or jumping from the towers, for example—had an
especially strong association with PTSR. However, seeing
any 3 of 4 specified images of the disaster (airplane hitting
the building, buildings collapsing, people running from a
cloud of smoke or debris, people falling or jumping from
towers) was strongly associated with PTSR in the bivar-
late analysis, and the relationship remained strong in the
multivariate model. These findings are consistent with
studies following the Oklahoma City bombing in which
there was a significant relationship between posttraumatic
stress in children and television exposure.”” For adults in
NYC, media exposure was most strongly associated with
PTSD for those respondents who were directly affected
by the attacks, in contrast to those not directly affected.?®

The finding that children in Manhattan have higher lev-
els of symptoms than children in other boroughs was not
surprising, given that the disaster occurred in Manhattan
and that children in Manhattan schools were more likely
to see the disaster firsthand and to be in schools that were
evacuated.*

The findings have several practical and policy impli-
cations. The finding that there was a substantial preva-
lence of PTSR in the general population suggests a need
for more population-wide mental health support services.
The finding that parents’ mental health was associated
with PTSR in their children suggests the need to focus
mental health services on families. Our findings also in-
dicate the importance of screening for and identifying
children in need of services and for referral Lo services,
The identification could be made in any of the service
sectors that see children, including schools, child welfare,
juvenile justice, foster care, and faith-based systems. Pri-
mary care settings could also be important for both iden-
tification and treatment. Because between 60% (adoles-
cents) and 80% (preschool-aged) of all children have at
least one physician visit in a year,*® primary care physi-
cians are likely to sce thesc stressed children. The need
for enhanced training for pediatricians and appropriate re-
imbursement for these services has been discussed else-
where,*! and pediatricians have begun to advocate for this
in at least one state.*

The findings have implications for advice that pediatri-
cians can give after a disaster. The strong association be-
tween severe/very severe PTSR and seeing disturbing im-
ages on television suggests the need to inform parents of
this association and the importance of limiting their chil-
dren’s disaster-related television viewing, Pfefferbaum and
colleagues* recommend taking a media history, which
would include ascertaining the amount and type of ex-
posure to media coverage, the content of the coverage,
and the child’s reaction to it. Parents should be encour-
aged to discuss the event and the child’s reactions to it;
correct distortions, misappraisals, and misperceptions; and
assist the child in processing emotions related to the event.

Furthermore, the strong and consistent relationship be-
tween parents’ stress reactions and those of their children
(no matter what the reason) suggests the need for assis-
tance to the parents as part of the effort to help their chil-
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dren. For pediatricians, this will require familiarity with a
referral network to serve the mental health needs of chil-
dren and families. For the mental health community, this
suggests the need for family-oriented services. It would
be important for pediatricians to inform parents that chil-
dren use parents’ reactions to judge the level of threat,
and reactions that indicate that parents are in distress, such
as crying, may frighten children.

This study had several limitations, one of which was
that we cannot determine the direction of the causality for
the association between parental PTSD and child PTSR.
Several interpretations are possible, as noted earlier. A
second limitation was that we used parental report of chil-
dren’s symptoms to assess PTSR in children. The litera-
ture shows that parents can report more accurately on
symptoms they can observe (such as behavior problems)
than on symptoms they cannot observe (such as feelings),
and that they underreport the latter.**" Underreporting
these internal symptoms would lead to an underestimate
of true prevalence of PTSR symptoms in children and
would mean that our prevalence estimates arc conserva-
tive. When we scored only the 10 items asking about be-
haviors that parents would be likely to observe, the prev-
alence of severe or very severe PTSR rose from 18% to
26%. A third limitation was that parental reporting bias
could contribute to the relationships. As indicated previ-
ously, studies have generally found that parents who are
depressed or have symptoms of distress overreport prob-
lems in their children,®* particularly boys,*' but some
studies have found that stressed parents are less likely to
perceive signs of distress in their children. 3%

Although reporting biases exist, it is important to be
clear that studies that determine parental and child symp-
toms separately. and that do not rely on parental report,
still find a strong association between parental symptoms
and child symptoms.*** Hence, acknowledging this rela-
tionship, as well as the reporting bias, in discussing results
of this study seems appropriate. Furthermore, many of the
recommendations for dealing with familics would be the
same, no matter what the interpretation of the cause of
the relationship.

Despite these limitations, this study has shown that se-
vere or very severe PTSR in children was widespread in
the general population of NYC’s children 4 months after
September 11 and that seeing disturbing images on tele-
vision along with parental symptoms were the major var-
iables associated with children’s reactions. These findings
suggest an enhanced role for primary care physicians, par-
ticularly pediatricians, for screening, treatment, and refer-
ral (coupled with appropriate training and reimbursc-
ment), especially in light of the continued terrorist threats.
They also speak to the need for family-oriented counsel-
ing services and for pediatricians to know where to refer
parents as well as children.

ACKNOWLEDGMENTS

This research was supported by grants MH66385 and MHG66081
from the National Institute of Mental Health and the William T.
Grant Foundation. The authors thank Alan M. Steinberg, PhD, Rob-

AMBULATORY PEDIATRICS

ert S. Pynoos, MD, and Melissa Brymer, PsyD (UCLA/Duke Uni-
versity National Center for Child Traumatic Stress) for their assis-
tance in the use of their Child Post-Traumatic Stress Reaction Index.
We thank these and two anonymous reviewers for their thoughtful
comments on the manuscript.

REFERENCES

1. Galea S, Ahern J, Resnick H, et al. Psychological sequelac of
the September 11 attacks in Manhattan, New York City. N Engl
J Med. 2002;346:982-987.

. Galea S, Resnick H, Ahern J, et al. Posttraumatic stress disorder
in Manhattan, New York City, after the Seplember 11 terrorist
attacks. J Urban Health. 2002;79:340-353.

3. Schuster MA, Stein BD, Jaycox L, el al. A national survey of
stress reactions after the September 11, 2001, terrorist attacks.
N Engl J Med. 2001;345:1507-1512.

4. Schlenger WE, Caddell IM, Ebert L, et al. Psychological re-
actions to terrorist attacks: findings from the National Study of
Americans” Reactions to September 11. JAMA, 2002;288:581-
588.

5. Hoven CW, Duarte CS, Mandell CP, et al. Effects of the World
Trade Center Attack on NYC Public School Students—Initial
Report to the New York City Board of Education. New York,
NY: Columbia University Mailman School of Public Health—
New York State Psychiatric Tnstitute and Applied Research and
Consulting; 2002.

6. Hoven CW. Testimony to United States Senate Field Hearing
(Chair, Hillary Rodham Clinton), Senate Health, Education, La-
bor and Pensions Committee Regarding the Unmet Health
Needs of New York City Public School Children as a Result of
the September 11 Antacks on the World Trade Center. New
York, NY: US Government Printing Office; 2002.

7. Breton 11, Valla JP, Lambert J. Industrial disaster and mental
health of children and their parents. J Am Acad Child Psychi-
atry. 1993;32:438-445.

8. Daviss WB, Mooney D, Racusin R, et al. Predicling posttrau-
matic stress after hospitalization [or pediatric injury. J Am Acad
Child Psychiatry. 2000;39:576-583.

9. De Vries APJ, Kassam-Adams N, Cnaan A, et al. Looking he-
yond the physical injury: posttraumatic stress disorder in chil-
dren and parcnts after pediatric tralfic injury. Pediatrics. 1999,
104:1293-1299.

10. Earls F Smith E, Reich W, et al. Investigating psychopatholog-
ical consequences ol a disaster in children: a pilot study incor-
porating a structured diagnostic interview. J Am Acad Child
Adolesc Psychiatry. 1988;27:90-95.

11. Galea S, Boscarino J, Resnick H, Vlahov D. Mental health in
New York City after the September 11 terrorist attacks: results
from two population surveys. Tn: Manderscheid RW, Henderson
MI, eds. Mental Health, United States 2002, Washington, DC:
US Govt Printing Office; 2003: chap 7.

12. Mariolis P Data accuracy: how good are our usual indicators?
Proceedings of Statistics Canada Symposium. 2001; 1-9.

13, Galea S, Vlahov D. Mental health in the New York City met-
ropolitan area after the September 11 attacks: research of The
New York Academy of Medicine. In: Smith T, ed. The Social,
Psychological, and Political Impact on the American Public of
the September 11 Terrorist Anacks. New York, NY: Russell
Sage. In Press.

14. Robins LN, Marcus L, Reigh W, ct al. NIMH Diagnostic Inter-
view Schedule, Version IV. St Louis, Mo: Department of Psy-
chiatry, Washington School of Medicine; 1996.

15. American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders. 4th ed. Washington, DC: Ameri-
can Psychiatric Association; 1995.

16. First MB. Spitzer RL, Williams JBW, Gibbon M. Structured
Clinical Interview for DSM-IV Axis | Disorders (SCID-I):
User's Guide and Interview. Washington, DC: American Psy-
chiatric Association Press; 1997,

17. Kilpatrick DG, Resnick HS, Freedy JR, et al. The posttraumatic

&)



AMBULATORY PEDIATRICS

20.

21.

24.

25.

26.

27.

28.

29.

30.

3l

32

33.

stress disorder field trial: evaluation of the PTSD construct-cri-
teria A through E. In: Widiger T, Frances A, Pincus H, et al.,
eds. DSM-1V Sourcebook. Vol 4. Washington, DC: American
Psychiatric Association Press, 1998; 803-844.

. Frederick CJ, Pynoos RS, Nader K. Reaction index o psychic

trauma form C (Child). Los Angeles, Calif: University of Cal-
ifornia at Los Angeles; 1992. Unpublished.

. Ohan JL, Myers K, Collett BR. Ten-year review of rating scales.

1V: scales assessing trauma and its effects. J Am Acad Child
Psychiatry 2002;41:1401-1422.

Nader K, Pynoos R, Fairbanks L, Frederick C. Children’s PTSD
reactions ong year after a sniper attack. Am J Psychiatry 1990
147:1526-1530.

Belter RW, Dunn SE, Jeney P. The psychological impact of
Hurricane Hugo on children: a needs assessment. Advances in
Behavior Research and Therapy. 1991;13:155-161.

. Vernberg EM, La Greca AM, Silverman WK, Prinstein MI. Pre-

diction of posttraumatic stress symptoms in children after Hur-
ricane Andrew. J Abnorm Psychology. 1996;105:237-248.

. Goenjian AK, Molina L, Steinberg AM, et al. Posttraumatic

stress and depressive reactions among adolescents in Nicaragua
after Hurricane Mitch. Am J Psychiatry. 2001;158:788-794.
Pynoos R, Goenjian A, Tashjian M, et al. Posttraumatic stress
reactions in children after the 1988 Armenian earthquake. Br .J
Psychiarry. 1993;163:239-247,

Goenjian AK, Najarian LM, Steinberg AM, et al. A prospective
study of posttraumatic stress, anxiety and depressive reactions
after earthquake and violence. Am J Psychiatry. 2000;157:911-
g1e.

Rodriguez N, Steinberg A, Pynoos RS. Preliminary Psycho-
metric Analysis of the Child and Parent Report Versions. Paper
presented at the International Society for Traumatic Stress Stud-
ies; 2002; New Orleans, La.

Shah B, Barnewell B, Bieler G. SUDAAN User’s Manual. Re-
lease 7.5. Research Triangle Park, NC: Research Triangle Insti-
tute; 1997,

US Dept of Health and Human Services. The 2003 HHS poverty
guidelines. Available at: http://aspe.hhs.gov/poverty/03pover-
ty.htm. Accessed January 30, 2003.

US Bureau of the Census. Census summary tape, file 3A
(STE3A). Washington, DC: Dept of Commerce; 2000. Data
file.

Merikangas KR, Brigitte PA, Weissman MM. Parental concor-
dance for affective disorders: psychopathology in offspring. J
Affect Disord. 1988;15:279-290.

Boyle MH, Pickles A. Malernal depressive symptoms and rat-
ings of emotional disorder symptoms in children and adoles-
cents. J Child Psychol Psychiatry, 1997;38:981-992.
Fergusson DM, Lynskey MT, Horwood LJ. The effect of ma-
ternal depression on maternal ratings of child behavior. J Ab-
norm Child Psychol. 1993;21:245-269.

Seiffge-Krenke [, Kollmar E Discrepancies between mothers’
and fathers’ perceptions of sons’ and daughters’ problem be-
haviour: a longitudinal analysis of parent-adolescent agreement

3s.

36.

37.

8.

39.

41.

42.

43.

44,

45.

46.

47.

48.

PTSR in Children After September 11 3

on internalizing and externalizing problem behaviour. J Child
Pyychol Psychiatry. 1998:39:687-697.

. Renouf AG, Kovacs M. Concordance between mothers’ reports

and children’s self-reports of depressive symptoms: a longitu-
dinal study. J Am Acad Child Psychiatry. 1994;33:208-216.
Handford HA, Mayes SD, Mattison RE, et al. Child and parent
reactions to the Three Mile Island nuclear accident. J Am Acad
Child Psychiatry. 1986;25:346-356.

Sack W, Angell R, Kinzie J, et al. The psychiatric effect of
massive (rauma on Cambodian children: II. the family, the
home, and the school. J Am Acad Child Adolesc Psychiatry.
1986;25:377-383.

Pfefferbaum B, Moore VL, McDonald NB, et al. The role of
exposure in posttraumatic stress in youths following the 1995
bombing. Journal of the Oklahoma State Medical Association.
1999:92:164-167.

Ahern J. Galea S. Resnick H, et al. Television images and psy-
chological symptoms after the September 11 terrorist attacks.
Psychiatry. 2002:65:289-300.

Stuber J, Fairbrother G, Galea S, et al. Determinants of coun-
seling for children in Manhattan after the September |1 attacks.
Psychiarr Serv. 2002;53:815-822.

. Elixhauser A, Machlin SR, Zodet MW, et al. Health care for

children and youth in the United States: 2001 annual report on
access, utilization, quality, and expenditures. Ambul Pediatr.
2002;2:419-437.

Fairbrother G, Stuber J, Galea S, et al. Use of and Need for
Counseling Services by Children in New York City Following
the September 11 Attacks on the World Trade Center. Final
Report to the Robert Wood Johnson Foundarion. New York,
NY: The New York Academy of Medicine; 2003.

Foy JM, Earls ME Horowitz DA. Working to improve mental
health services: the North Carolina advocacy effort. Pediatrics.
2002;10:1232-1237.

Pfefferbaum B, Seale TW, Brandt EN Ir, et al. Media exposure
in children one hundred miles from a terrorist bombing. Ann
Clin Psychiatry. In press.

Rey JM, Schrader E, Morris-Yates A. Parent-child agreement
on children’s behaviours reported by the Child Behaviour
Checklist (CBCL). J Adolese. 1992;15:219-230.

Bird HR. Gould MS, Staghezza B. Aggregating data from mul-
tiple informants in child psychiatry epidemiological research. J
Am Acad Child Adolesc Psychiatry. 1992;31:78-85.

Cole DA, Hoffman K, Tram JM, Maxwell SE. Structural dif-
ferences in parent and child reports of children’s symptoms of
depression and anxiety. Psychol Assess. 2000;12:174-185.
Scheeringa MS, Peebles CD, Cook CA, Zenah CH. Toward es-
tublishing procedural, criterion and discriminant validity for
PTSD in carly childhood. J Am Acad Child Adolesc Psychiatry.
2001;40:52-60.

Briggs-Gowan MJ, Carter AS, Schwab-Stone M. Discrepancies
among mother, child, and teacher reports: examining the con-
tributions of maternal depression and anxiety. J Abnorm Child
Psychol. 1996;24:749-765.



