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What Is Known?

• World Trade Center (WTC) exposure has been associated with 
behavior problems in adolescents 6-7 years after the event.

• WTC-related post-traumatic stress disorder (PTSD) among 
parents has been associated with behavior problems in their 
adolescents.

What This Paper Adds?

• Even 10-11 years later, adolescents with moderate/severe 
WTC-exposure were more likely to have behavior problems.

• Adolescents whose parent had comorbid PTSD and at least 
one other chronic health condition were more likely to have 
behavior problems than adolescents whose parents had PTSD 
only or chronic health condition only. 

• Parents who reported 14 or more poor mental health days were 
more likely to have an adolescent with behavior problems.
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their parents and active outreach to community organizations and 
schools. Schools south of Canal Street in Manhattan, which included 
child care centers, nursery schools, and public and private schools 
with grades kindergarten through 12th (K–12), were contacted by 
mail and telephone. Registry staff gave presentations about the 
project to teacher and parent groups. In addition, the New York City 
Department of Education and several private schools endorsed the 
Registry project to families with potentially exposed children. 

For enrollees less than 18 years of age parents or guardians 
completed the Wave 1 (enrollment) questionnaire which gathered 
data on demographics, medical history, 9/11 experiences and 
exposures, and current health, and, except for sections on mental 
health, was identical for adults and children. Follow-up surveys 
(Wave 3) were conducted in 2011-2012. At Wave 3, parents of 
adolescents completed an “adult” questionnaire that provided data 
on their relationship to the adolescent, household composition and 
LQFRPH�� WKH� SDUHQW¶V� RZQ� HPRWLRQDO� KHDOWK�� DQG� WKH� DGROHVFHQW¶V�
9/11-exposures and physical health. Adolescents completed a 
separate questionnaire about their behavior and mental and physical 
health, for which a separate return envelope was provided for 
FRQ¿GHQWLDOLW\��6��'��6WHOOPDQ�HW�DO����������3DUHQWV�ZKR�ZHUH�DOVR�
Registry enrollees completed a separate survey that i04Fbken by adult 
enrollees. 

Study Sample

Figure 1 shows the development of the two study samples. Wave 
3 collected 472 paired parent-adolescent questionnaires. Of these, 
449 pairs had complete data on adolescent behavior, and were used 
LQ�WKH�¿UVW�SDUW�RI�WKH�DQDO\VLV��)RU�VHFRQG�SDUW�RI�WKH�DQDO\VLV�ZH�XVHG�
176 (of 449) pairs for which the parent was also a Registry enrollee 
and parent had complete PTSD data. These “enrollee dyads” were 
used to relate parental comorbidity and adolescent behavior. The 
Institutional Review Boards of the NYC Department of Health and 
Mental Hygiene and the Centers for Disease Control and Prevention 
approved thi04study.

Behavioral Assessment

%HKDYLRUDO�GLI¿FXOWLHV�DPRQJ�DGROHVFHQWV�ZHUH�DVVHVVHG�DW�:DYH�
������������XVLQJ�WKH�DGROHVFHQW�UHSRUWHG�6WUHQJWKV�DQG�'LI¿FXOWLHV�
Questionnaire (SDQ). The SDQ i04a reliable screening instrument for 
child and adolescent behavioral problems that asks about 25 positive 
and negative behaviors, scored as 0, 1, and 2 for responses of “not 
true,” “somewhat true,” and “certainly true,” respectively (Bourdon 
et al., 2005; R. Goodman, 2001; R. Goodman et al., 2000; Richter 
et al., 2011). Higher borderline and abnormal SDQ scores have 
been correlated with other questionnaire and interview measures, 
and clinician diagnoses of child mental disorders (A. Goodman & 
Goodman, 2009; R. Goodman et al., 2000). The 25 SDQ items are 
divided into 5 domains: conduct problems, hyperactivity, emotional 
V\PSWRPV��SHHU�SUREOHPV��DQG�SURVRFLDO�EHKDYLRU��$�WRWDO�GLI¿FXOWLHV�
score, which sums items on the 4 problem subscales (all domains 
except prosocial behavior) was used as the outcome of interest. 
,Q�RXU� DQDO\VLV�� WKH�GLI¿FXOWLHV� VFRUHV� UDQJHG� IURP������ DQG�ZHUH�
categorized as normal (0–15), borderline (16–19), or abnormal (20–
40) as in previou04studies of mental health assessments of children 
(Anmyr et al., 2012). Abnormal and borderline individual domain 
scores were combined into a single outcome due to small numbers.

Adolescent 9/11-Exposure

Adolescent 9/11-related exposures were assessed using 
LQIRUPDWLRQ�IURP�WKH�DGROHVFHQW¶V�:DYH���TXHVWLRQQDLUH�DV�UHSRUWHG�
by a parent proxy, the Wave 3 parent questionnaire, and the Wave 
3 adolescent questionnaire. Exposures included direct exposure, 
family WTC exposure, and a combined index. Direct exposure, 
UHSRUWHG�DW�:DYH����ZDV�GH¿QHG�DV�KDYLQJ�H[SHULHQFHG�WZR�RU�more 

Chronic illness in a family member can create an environment 
that leads to emotional distress throughout the family, particularly 
the children. Children may react by isolating themselves, feeling 
guilty and worrying about changes in parental health. Other reactions 
can be symptoms of depression, anxiety, as well as withdrawn 
behavior and physical complaints, all of which describe internalizing 
problem behavior (Pakenham et al., 2006). Moreover, under these 
circumstances children may also act out exhibiting externalizing 
problems through aggressive and delinquent behavior (Diareme 
et al., 2006). There may also be a combination of externalizing, 
internalizing, social, identity and thought problems (Rodrigue & 
Houck, 2001). Effects of parental mental health problems due to 9/11 
on child behavior have been reported in a number of studies, most 
of which focused on younger children (Chemtob et al., 2010; DeVoe 
et al., 2006; Mann et al., 2015; J. M. Stellman et al., 2008; Stuber 
et al., 2005). In addition, most of the pediatric studies utilized data 
gathered in the months after 9/11 and do not represent more recent 
health or behavioral status. One exception was a study conducted 
six to seven years after 9/11, which found that behavior problems 
ZHUH�VLJQL¿FDQWO\�DVVRFLDWHG�ZLWK������H[SRVXUH��IHDU�IRU�RQH¶V�RZQ�
safety on 9/11, and 9/11-related PTSD in the parent (Mann et al., 
2015). All of the previous 9/11 research has focused on the mental 
health of the parent; in this study we expanded parent health to 
include physical health conditions and comorbidities. 

 Exposure to disasters is associated with reduced quality of life 
(QoL), (Adams & Boscarino, 2005; Slottje et al., 2007; Wen et 
DO���������D�FRQFHSW�WKDW�EURDGO\�UHIHUV�WR�DQ�LQGLYLGXDO¶V�HYHU\GD\�
functioning and well-being (Bayliss et al., 2012). Studies of rescue 
DQG�UHFRYHU\�ZRUNHUV� IRXQG� WKDW�1HZ�<RUN�&LW\�)LUH¿JKWHUV�ZLWK�
respiratory conditions had impaired QoL (Berninger et al., 2010). 
Adams and Boscarino (2005) reported that WTC-exposure was 
associated with poorer QoL in New York City adult residents one 
year after the attacks (Adams & Boscarino, 2005). Similarly, another 
study conducted one year after 9/11 found that QoL was inversely 
related to mental health symptoms (Simeon et al., 2005). A study 
conducted 5-6 years after 9/11 found that adults with self-reported 
diagnosed PTSD and/or PTSD symptoms were more likely to report 
14 or more poor mental health days (Brackbill et al., 2013). To date, 
there have been no studies examining the relationship between parent 
QoL and adolescent behavior among a 9/11-exposed population. 

7KH�¿UVW� REMHFWLYH�RI� WKLV� VWXG\�ZDV� WR� DVVHVV� WKH� UHODWLRQVKLS�
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of the following on 9/11: (1) witnessed one or more disturbing 
events during and after the WTC attacks (airplane crashing into a 
tower, buildings collapsing, people running away from a cloud of 
smoke, or people being injured, killed, falling, or jumping from 
one of the towers), (2) sustained an injury as a result of the attacks 
(burn, broken bone, concussion, cut, sprain, or other injury), (3) 
was caught in the dust cloud that resulted from the collapse of the 
WTC towers, (4) evacuated from school, and (5) thought loved one 
might be injured or killed on 9/11. Family exposure, reported by 
WKH�SDUHQW�RQ� WKH�:DYH��� VXUYH\��ZDV�GH¿QHG�DV�KDYLQJ�D� IDPLO\�
member (mother, father, sibling, grandparent or any other family 
member) who was injured or killed in the attacks, or was in the WTC 
disaster and escaped unharmed. At Wave 3, adolescent reported fear 
for personal safety on 9/11 was also assessed in addition to direct and 
family exposures.

Parental Health Measures

In Wave 3, parent-enrollees were asked whether they had 

ever been told by a doctor that they had any of the listed health 
conditions. Chronic health conditions selected in this analysis have 
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WR�D�SURIHVVLRQDO�DERXW�WKH�FKLOGUHQ¶V�PHQWDO�RU�HPRWLRQDO�SUREOHP�
during the preceding year. Twenty-one percent of adolescents 
reported having ever smoked, drank alcohol, or used marijuana. In 
addition, 2.9% of adolescents screened positive for PTSD.  

Among 449 adolescents in the study, 393 (87.5%) had normal 
SDQ scores and 56 (12.5%) had abnormal/borderline SDQ scores. 
7ZR�VRFLRGHPRJUDSKLF�FKDUDFWHULVWLFV�ZHUH�VLJQL¿FDQWO\�DVVRFLDWHG�
ZLWK�6'4�VFRUH��ORZHU�KRXVHKROG�LQFRPH�DW����������������SHU�\HDU��
P-value=.0046) and living in a single-parent household (P=.0126). 
Parent report of the child having unmet health care need in last 12 
PRQWKV��3��������DQG�KDYLQJ�WDONHG�WR�D�SURIHVVLRQDO�DERXW�FKLOG¶V�
PHQWDO� RU� HPRWLRQDO� SUREOHP� LQ� ODVW� ��� PRQWKV� �3�������� ZDV�
associated with SDQ score. In addition, SDQ score was associated 
ZLWK�DGROHVFHQWV�ZLWK�SUREDEOH�376'��3�����������

Adolescent SDQ and 9/11-Exposure 

Almost 81% of adolescents had severe/moderate WTC exposure 
(Table 2). Among the 449 adolescents, 34.7% had a family exposure 
with 1.3% having a family member who died in the attacks. 
Fourteen percent of adolescents thought that their parent(s) might 
be hurt or killed in the attacks. For adolescents with mild WTC 
exposure, 5.8% had abnormal/borderline SDQ scores, compared to 
14.0% of adolescents with severe/moderate exposure. Among those 
adolescents with a family exposure, 16.0% had abnormal/borderline 
SDQ while 10.6% had abnormal/borderline SDQ scores among those 
without a family exposure. Among adolescents who reported fearing 
that their parent(s) might be hurt or killed in the attacks, 20.6% had 
abnormal/borderline SDQ scores, compared to 11.1% of adolescents 
ZKR�GLG�QRW�UHSRUW�IHDULQJ�IRU�WKHLU�SDUHQWV¶�VDIHW\��7DEOH�����

The adjusted odds ratio (AOR) for the association between more 
severe 9/11-exposure index and abnormal/borderline SDQ score was 
���� FRPSDUHG� ZLWK� WKRVH� ZLWK� PLOGHU� H[SRVXUH� ����� &RQ¿GHQFH�
interval (CI): 1.1-6.4) (Table 2). After 10 years, direct 9/11-exposure 
was not associated with SDQ, but having any family exposure to 
the 9/11-attacks was associated with abnormal/borderline SDQ score 
compared to those adolescents who did not have a family exposure 

(AOR:2.0; 95% CI: 1.1-3.7). Also, adolescents who reported fearing 
for their parent(s) safety on 9/11 were 2.3 times more likely to have 
an abnormal/borderline SDQ score compared to those adolescents 
who did not fear for the safety of their parent(s) (95% CI: 1.1-4.8) 
(Table 2). 

Adolescent SDQ In Relation To Parent Health

In part II of the analysis, using the 176 parent-adolescent enrollee 
G\DGV�� ZH� H[DPLQHG� SDUHQWDO� IDFWRUV� WKDW� LQÀXHQFHG� 6'4� DPRQJ�
adolescents. Adolescent SDQ was not associated with a parent who 
had either PTSD-only or at least one chronic condition (Table 3). 
However, having a parent with both PTSD and at least one chronic 
FRQGLWLRQ� KDG� D� VLJQL¿FDQW� IRXU�IROG� RGGV� RI� KDYLQJ� DEQRUPDO�
borderline SDQ score compared to those adolescents whose parent 
had no health conditions (AOR=4.2; 95% CI:1.4-13.2). Moreover, 
in a more general measure of parental health status, parents who 
reported 14 or more days of poor mental health in the past 30 days 
were three times more likely to have adolescents with abnormal/
borderline SDQ scores, as compared to those whose parent reported 
13 or fewer days (AOR=3.4; 95% CI: 1.2-9.5). There was no 
VLJQL¿FDQW�DVVRFLDWLRQ�EHWZHHQ�SDUHQWV�UHSRUWLQJ����RU�PRUH�GD\V�RI�
SRRU�SK\VLFDO�KHDOWK�D�PRQWK�DQG�DGROHVFHQW¶V�6'4�VFRUH��7DEOH�����

Limitations

Among the limitations is that the 449 adolescents represent 
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problems in adolescents, such as parenting style, parent substance 
XVH��RU�SHHU�LQÀXHQFH��
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of mothers with only one disorder (Nomura & Chemtob, 2009). 
Healthcare practitioners should be aware of the relationship between 
parent health and adolescent behavior and refer children with 
problem behavior to health professionals provding interventions. It 
is recommended that medical doctors receive education about how 
illness can impact families and how to treat behaviors and emotional 
problems of family members (Gorter et al., 2010).

A number of theories that may help to explain the association 
EHWZHHQ�SDUHQWDO�H[SRVXUH�WR�WUDXPDWLF�HYHQWV�DQG�WKHLU�FKLOGUHQ¶V�
UHDFWLRQV�KDYH�EHHQ�SURSRVHG��7KHVH�LQFOXGH�WKH�FKLOG¶V�ELRORJLFDO�
predisposition, impaired parenting connected to mental health 
SUREOHPV�� FKLOG¶V� PRGHOLQJ� IURP� SDUHQWV¶� DFWLRQV�� DQG� PXWXDOO\�
experienced social milieu, such as SES and inadequate social 
support, or other environmental exposure or factors (Schwartz et 
al., 1994). It is also known that parents with a psychiatric disorder 
are more likely to exhibit maladaptive behavior, which is associated 
with psychiatric symptoms in their children (Johnson et al., 2001). 
According to the stress and coping theory, the threat of worsening 
parental health is considered a continuous stressor exceeding 
FKLOGUHQ¶V�FRSLQJ�UHVRXUFHV�DQG�LQFUHDVLQJ�WKH�SUREDELOLW\�RI�SUREOHP�
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