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Objective: To examine patterns and predictors of trends in DSM-IV serious emotional
disturbance (SED) among youths exposed to Hurricane Katrina. Method: A probability
sample of adult pre-hurricane residents of the areas affected by Katrina completed baseline
and follow-up telephone surveys 18 to 27 months post-hurricane and 12 to 18 months later.
Baseline adult respondents residing with children and adolescents (4-17 years of age) provided
informant reports about the emotional functioning of these youths (n � 576) with the Strengths
and Difficulties Questionnaire (SDQ). The surveys also assessed hurricane-related stressors
and ongoing stressors experienced by respondent families. Results: SED prevalence de-
creased significantly across survey waves from 15.1% to 11.5%, although even the latter
prevalence was considerably higher than the pre-hurricane prevalence of 4.2% estimated in the
US National Health Interview Survey. Trends in hurricane-related SED were predicted by both
stressors experienced in the hurricane and ongoing stressors, with SED prevalence decreasing
significantly only among youths with moderate stress exposure (16.8% versus 6.5%). SED
prevalence did not change significantly between waves among youths with either high stress
exposure (30.0% versus 41.9%) or low stress exposure (3.5% versus 3.4%). Pre-hurricane
functioning did not predict SED persistence among youths with high stress exposure, but did
predict SED persistence among youth with low-moderate stress exposure. Conclusions: The
prevalence of SED among youths exposed to Hurricane Katrina remains significantly elevated
several years after the storm despite meaningful decrease since baseline. Youths with high
stress exposure have the highest risk of long-term hurricane-related SED and consequently
represent an important target for mental health intervention. J. Am. Acad. Child Adolesc.
Psychiatry, 2010;49(10):990–1000. Key Words: Hurricane Katrina, SED, natural disaster,
child mental health, stress
o
c
t
s
l
r
p
b
l
n
r
u
c

H urricane Katrina was a devastating natu-
ral disaster with unprecedented effects on
New Orleans and other Gulf Coast areas.

The hurricane killed more than 1,000 persons,
displaced more than 500,000 persons, and caused
more than $100 billion in property damage.1

Individuals in hurricane-affected areas were ex-
posed to a wide range of stressors during and in
the immediate aftermath of the storm, including
risk of death, difficulty obtaining food and cloth-
ing, exposure to violence, and substantial losses—
t
Supplemental material cited in this article is available online.
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f loved ones, property, jobs, and of their
ommunities and way of life.2 In fact, exposure
o these kinds of hurricane-related stressors was
o common that more than 80% of individuals
iving in hurricane-affected areas reported expe-
iencing at least one such stressor.2 Because ex-
osure to disaster-related stressors is known to
e strongly associated with psychological prob-

ems among children and adolescents following
atural disasters,3-9 it is not surprising that high
ates of mental health problems have been doc-
mented in studies of youths exposed to Hurri-
ane Katrina.10,11

In particular, elevations in symptoms of post-

raumatic stress disorder (PTSD) and aggressive
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SED TRENDS FOLLOWING HURRICANE KATRINA
behavior among children and adolescents were
found in the year after the hurricane.12-14 High
rates of seriously impairing mental health prob-
lems among youths exposed to Hurricane Kat-
rina have also been documented. We reported
previously that the prevalence of serious emo-
tional disturbance (SED) among hurricane-
exposed youths 18 to 27 months after the storm
was approximately 15%, and that nearly 10% of
children and adolescents had serious emotional
or behavioral problems that their parents judged
to be directly attributable to the hurricane.11 This
prevalence estimate is more than three times
greater than the pre-hurricane rate of SED found
in hurricane-affected areas in the National Health
Interview Survey (NHIS),15 and suggests that the
prevalence of mental health problems among
youths exposed to Katrina is at least equivalent
to, if not greater than, rates found after previous
disasters.5,6,16

Although substantial decreases in the preva-
lence of child mental health problems typically
occur in the first year postdisaster,6,17 the slow
pace of recovery in the Gulf Coast has resulted in
unusually high rates of forced relocation, ongo-
ing difficulties obtaining adequate housing and
employment, and prolonged community disrup-
tion.10,18 Continued exposure to these types of
stressors may be associated with greater persis-
tence of psychiatric symptoms among children.
Evidence from previous natural disasters sug-
gests that degree of stress exposure both during
and after the disaster is associated with child
mental health problems.3-5 However, each of
these studies, with one notable exception,6 exam-
ined predictors of point prevalence. Longitudinal
studies of child mental health after disasters are
notably rare, and little research to date has exam-
ined patterns and predictors of the persistence of
mental health problems among youths exposed
to Hurricane Katrina.

To address this gap in the literature, we use
data from the Hurricane Katrina Community
Advisory Group (CAG), a representative sample
of pre-hurricane residents of the areas in Louisi-
ana, Mississippi, and Alabama designated by the
Federal Emergency Management Administration
(FEMA) as the official disaster area, who have
been followed since the hurricane. We extend our
previous report, which presented SED preva-
lence estimates among children 18 to 27 months
after the storm, by providing estimates of the

change in SED prevalence in the 12 to 18 months i
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fter our initial assessment. We examine sociode-
ographic factors, hurricane-related stressors,

ngoing stress post-hurricane, and pre-hurricane
unctioning as predictors of SED prevalence and
ersistence.

ETHOD
ample
e recruited English-speaking adults (�18 years of

ge) for the initial survey either by random-digit–dial
elephone calls of households in the FEMA-defined
isaster area or from a random selection of families
pplying for assistance from the American Red Cross
atabase. The initial CAG interviews were carried out

n three waves (Table 1). The first wave was collected
to 7 months after the hurricane (n � 1,043; 41.9%

ooperation rate); the second wave was carried out 7 to
0 months post-hurricane (n � 723; 33.1% cooperation
ate), and the third wave occurred 15 to 19 months
ost-hurricane (n � 1322; 32.3% cooperation rate). The

hree waves together resulted in 3,088 interviews for
n estimated cooperation rate of 35.2%. This low
ooperation rate is due in part to our requirement that
espondents make a long-term commitment to in-
olvement in the CAG to participate in the initial
urvey, as the CAG aimed to track the progress of
ecovery over time.

A nonresponse survey found that individuals who
id not participate in the interviews were similar to
articipants on sociodemographic variables, but had a
omewhat higher level of hurricane-related stress ex-
osure (median and interquartile range [IQR] were 8.0

6.0-10.0) among non-respondents and 7.0 (5.0-9.0)
mong CAG members), and more psychological dis-
ress (median and IQR were 2.9 (1.2-4.4) among non-
espondents and 1.7 (0.6-3.5) among CAG members).

weight was applied to adjust for these response
iases. A within-household probability of selection
eight and a poststratification weight were used to

djust for residual discrepancies between the CAG and
he 2000 Census population on a range of sociodemo-
raphic and pre-hurricane housing variables.

A 12-month follow-up interview was conducted
ith 815 wave 1 respondents 18 to 22 months post-

urricane (79.1% response rate) and with 910 wave 2 and
ave 3 respondents 24 to 27 months post-hurricane (of

,195 attempted, response rate was 76.4%). We at-
empted to contact all wave 2 and wave 3 respondents

ith PTSD or moderate to serious psychological dis-
ress at baseline and a probability subsample of the
emaining respondents. Differences between the
ollow-up sample compared to the initial sample in
ociodemographics, traumatic stress exposure, and
ental health were adjusted for by using a propensity

core adjustment and follow-up weights.19 A third

nterview was completed 36 to 39 months after the
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MCLAUGHLIN et al.
hurricane, with 1,346 of the 1,584 respondents whom
we attempted to interview (response rate 85.0%), again
oversampling those respondents with PTSD and mod-
erate to serious psychological distress at the initial
interview. Weights were applied to adjust for sam-
pling and selection probabilities.

Initial interviews with a parent or legal guardian of
up to two children or adolescents 4 through 17 years of
age and living with the respondent were conducted
during the first follow-up survey, 18 to 27 months
post-hurricane (hereafter referred to as the baseline
survey). We completed interviews on 797 of the 880
eligible children (90.6% response rate). At the second
follow-up survey, 36 to 39 months post-hurricane
(hereafter referred to as the follow-up survey), parents
and guardians provided information on the same
children they were asked about in the initial child
interview. A total of 576 child interviews were con-
ducted among 602 attempted, for a response rate of
95.7%. A child weight was assigned by adjusting the
household reinterview weight for the probability of
selection of male and female children in the household
and by including a poststratification adjustment by sex
and age.

Measures
Serious emotional disturbance. A six-item version of
the Strength and Difficulties Questionnaire (SDQ)20

was used to screen for serious emotional disturbance
(SED) in the 12 months before the baseline interview in

TABLE 1 Hurricane Katrina Community Advisory Group

Dates (mo/y)
Mo

H

Initial interviewa

Wave 1 1-3/2006
Wave 2 4-6/2006
Wave 3 12/2006-4/2007

Baseline interviewb

Wave 1 3-6/2007
Waves 2 and 3 8-11/2007
Child interviewsc 3-11/2007

Follow-up interviewd

Waves 1-3 8-11/2008
Child interviewse 8-11/2008

Note: aInitial interviews were conducted in three separate waves. Numb
participation in CAG. Respondents did not provide information on chi

bBaseline informant interviews about children and adolescents were co
respondents from waves 2 and 3 (detailed in “Method” section).

cInformant interviews were attempted in all households with a child or ad
dFollow-up informant interviews about children and adolescents were cond

waves.
eFollow-up informant interviews were attempted with the same informant/
children of respondents. At the follow-up interview, a
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e screened for SED in the 6 months preceding the
nterview. SED refers to a diagnosable mental disorder
hat results in significant impairment or decreased role
unctioning in family, school, or community activi-
ies.21 The brief SDQ includes six items that assess
onduct problems, hyperactivity–inattention, emo-
ional symptoms, peer problems, and symptom-
elated impairment. Respondents were asked at both
nterviews to rate how much they believed their child’s
ifficulties were caused by the hurricane on a scale of
to 3. Respondents whose children were classified as
aving SED and who indicated that their child’s diffi-
ulties were caused by the hurricane either “some” or
a lot” were classified as having SED attributable to
urricane Katrina (H-SED). The remaining SED cases
ere classified as unrelated to the hurricane (NH-

ED).
In a previous validation study, the six-item SDQ

as found to have good psychometric properties in
redicting SED based on structured diagnostic inter-
iews (Schedule for Affective Disorders and Schizo-
hrenia in School-Age Children [K-SADS])22 in a sam-
le of adolescent participants (see McLaughlin and
olleagues11 for a detailed description).23 Using a
ut-off of 6 or more on the five symptom-related items,
he SDQ had an area under the receiver operating
haracteristic curve of 0.85 in predicting SED based on
iagnostic interviews.
tress exposure. During the initial wave of data col-

ection, respondent reports of exposure to hurricane-
elated stressors were broken into 10 categories for

G) Sample Description and Timeline of Assessments

Since
ne Attempted Interviewed

Response
Rate (%)

2,489 1,043 41.9
0 2,187 723 33.1
9 4,093 1,322 32.3

2 1030 815 79.1
7 1179 901 76.4
7 880 797 90.6

9 1,584 1,346 85.0
9 602 576 95.7

ttempted represents number of households determined to be eligible for
r adolescents in these initial interviews.
d in two separate waves: wave 1 and in a probability subsample of

nt in the age range 4 through 17 years.
in one wave using the same subsampling strategy for respondents from all

dent in all households that completed a baseline informant interview.
(CA

nths
urrica

5-7
7-1

15-1

18-2
24-2
18-2

36-3
36-3

er of a
ldren o
nducte

olesce
ucted
nalysis: experiences that involved serious risk of
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SED TRENDS FOLLOWING HURRICANE KATRINA
death, death of a family member/close friend, victim-
ization resulting from lawlessness after the storm (e.g.,
robbery or physical assault), victimization of a loved
one, physical illness/injury caused or exacerbated by
the storm, physical adversity (e.g., sleeping in a church
basement, difficulty obtaining food or clothing), psy-
chological adversity (e.g., living in circumstances in
which the respondent had to use the toilet or change
clothes without adequate privacy), major property
loss, income loss, and ongoing difficulties associated
with housing (e.g., experiencing multiple moves).2 To
examine associations between hurricane-related stres-
sors and SED we created a continuous variable rang-
ing from 0 to 3 for hurricane-related stressors where
0 � no exposure, 1 � mild exposure (one or two
stressors), 2 � moderate exposure (three or four stres-
sors), and 3 � high exposure (five or more stressors).

Respondents rated the degree of stress they were
experiencing because of ongoing problems associated
with Hurricane Katrina in the 30 days before both the
baseline and follow-up interviews on an 11-point scale
ranging from no stress (0) to the most stress that they
could imagine (10). Ongoing stress was coded as a
continuous variable ranging from 0 to 3, where 0 � no
stress, 1 � mild stress (one to three rating of perceived
stress), 2 � moderate stress (four to eight rating of
perceived stress), and 3 � high stress (nine or 10 rating
of perceived stress).

We created an overall stress exposure index that
combined respondents’ exposure to hurricane-related
stressors and ongoing stress. Respondents were coded
as having low stress if they reported no ongoing stress
at the follow-up, regardless of their level of exposure
to hurricane-related stressors, mild ongoing stress and
mild or no hurricane-related stressors, or moderate
ongoing stress but no hurricane-related stressors. Re-
spondents with either mild ongoing stress at the
follow-up and moderate to high hurricane-related
stress, or with moderate to high ongoing stress and
moderate hurricane-related stress were coded as have
moderate stress. The high-stress group included re-
spondents with moderate to high ongoing stressors at
the follow-up and high exposure to hurricane-related
stressors.
Pre-Hurricane Functioning. A modified version of the
global functioning scale from the K-SADS22 was used
for parents to rate their child’s functioning in the 12
months before the hurricane in the domains of peer
relationships, behavior/obeying rules, school perfor-
mance, physical health, and mental health. Function-
ing in each domain was rated on a five-point scale
(excellent, very good, good, fair, poor). A dichotomy
that distinguished fair to poor functioning from excel-
lent to good functioning was then created for each
item, and principal axis factor analysis was carried out
on the matrix of tetractoric correlations among the
resulting five dichotomies. Only one meaningful factor

(eigenvalue, 2.1) was found in the data. Based on this t
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esult, a 0- to 5-count variable was created to describe
he number of domains in which each child had
re-hurricane decrements in functioning.
ociodemographic factors. We examined the associa-

ions between SED and age, sex, race/ethnicity, parent
arital status, family income, and health insurance sta-

us at the time of interview. Age was examined as a
ontinuous measure. Race/ethnicity was coded as non-
ispanic white versus nonwhite. Parent marital status
as coded as unmarried versus married. Family income
as coded in tertiles where low/low-average was de-
ned as less than or equal to 0.5 to 1.0 of the population
edian on the ratio of pretax income to number of family
embers; high-average was defined as 1.0 to 3; and high
as defined as 3� on this ratio. Health insurance status
as coded as insured versus uninsured. We also exam-

ned the associations between SED and both pre-hurri-
ane residence, coded as New Orleans Metro versus the
emainder of the hurricane area, and current living
tatus, defined as living in the same pre-hurricane area or
n a different place.

ata Analysis
ED prevalence, persistence, and recovery were exam-
ned in cross-tabulations that distinguished between

-SED and NH-SED. Within-respondent paired com-
arison tests were used to evaluate the significance of
ifferences in SED prevalence at the baseline and

ollow-up assessments. SED at baseline and the
ollow-up were cross-classified to decompose the esti-

ated prevalence into persistent, recovered, and
elayed-onset cases. The independent and joint effects
f sociodemographic factors, hurricane-related stres-
ors, ongoing stress, and pre-hurricane vulnerabilities
n predicting SED were examined in logistic regression
nalysis. Logistic regression coefficients and their stan-
ard errors were exponentiated to create odds ratios

ORs) and 95% confidence intervals (95% CIs). Because
he data were weighted, the Taylor series linearization

ethod was used to calculate design-based signifi-
ance tests. Statistical significance was evaluated using
wo-sided .05-level tests.

ESULTS
stimated prevalence and trends in SED
he estimated prevalence of SED decreased sig-
ificantly from 15.1% at the baseline survey
18-27 months post-hurricane) to 11.5% at the
ollow-up survey (36-39 months post-hurricane)
t � 2.1, p � .03). (Table 2) The estimated preva-
ence of H-SED decreased from baseline (9.3%) to
he follow-up (7.5%). A similar decrease was
bserved for the estimated prevalence of NH-
ED (5.7% and 4.1%, respectively), although this
ecrease was not statistically significant for ei-
her H-SED or NH-SED.
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Cross-classification of baseline and follow-up
cases shows that among those participants with
SED at baseline, approximately one-third contin-
ued to have SED at the follow-up, and the remain-
ing two-thirds had recovered (Table 3). Persistence
of H-SED among baseline cases was slightly higher
than persistence of NH-SED. Slightly less than
one-half of the children with SED at the follow-up
survey were estimated to have had SED at baseline.
Delayed onset of SED was evident in more than
one-half of follow-up cases. Approximately one-half
of follow-up cases of H-SED were persistent cases,

TABLE 2 Estimated Prevalence of Serious Emotional Dist
Hurricane Katrina at Baseline and Follow-up (n � 576)

(n)

Hurricane-related SED (H-SED)b (54)
t (p)c 1.5 (.14)

Non–hurricane-related SED (NH-SED)b (31)
t (p)c 1.5 (.13)

Total SED (85)
t (p)c 2.1d (.030)

(n)

Note: SE � standard error.
aEstimates of SED were based on Strengths and Difficulties Questionnaire
bDistinction between hurricane-related SED and non–related SED is based
cWithin-respondent paired comparison t test.
dSignificant difference between baseline and follow-up surveys at .05 lev

TABLE 3 Decomposition of Individual-Level Changes in t
the Two Surveys

Hurricane-Related SED

(n) % (SE)

Profiles of baseline cases
Persistencea (19) 37.8 (7.8)
Recoveryb (35) 62.2 (7.8)
Total (54) 100.0

Profiles of follow-up cases
Persistencec (18) 47.9 (8.5)
Delayed onsetsd (21) 52.1 (8.5)
Total (39) 100.0

Note: SE � standard error.
aProportion of baseline cases with contining SED at follow-up.
bProportion of baseline cases remitted by follow-up.
cProportion of follow-up cases with had SED at baseline.

dThe proportion of follow-up cases that did not have SED at baseline.

JOURN
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hereas closer to one-third of NH-SED follow-up
ases had persisted from the baseline survey.

ssociations of Sociodemographic Factors
ith SED
ociodemographic factors were largely unrela-
ed to SED prevalence at either the baseline or
ollow-up interview. The estimated prevalence of
ED at baseline was higher among children
hose families had lower incomes (OR � 5.2,

2
2 � 10.1, p � .007) (Table S1, available

nline). Older children were more likely to

nce (SED)a Among Children and Adolescents Exposed to

ine Follow-up

(SE) (n) % (SE)

3 (1.5) (39) 7.5 (1.4)

7 (1.2) (25) 4.1 (0.9)

1 (1.8) (64) 11.5 (1.6)

) (576)

) (detailed in Method section).
formant judgments as to whether SED was related to hurricane.

-sided test.

esence of Serious Emotional Disturbance (SED) Between

on–Hurricane-Related SED Total SED

n) % (SE) (n) % (SE)

) 27.6 (9.7) (27) 33.9 (6.1)
3) 72.4 (9.7) (58) 66.1 (6.1)
1) 100.0 (85) 100.0

) 37.9 (11.8) (27) 44.4 (7.1)
6) 62.1 (11.8) (37) 55.6 (7.1)
5) 100.0 (64) 100.0
urba

Basel

%

9.

5.

15.

(576

(SDQ
on in
he Pr

N

(

(8
(2
(3

(9
(1
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SED TRENDS FOLLOWING HURRICANE KATRINA
have SED at the follow-up interview (OR � 1.1,
�2

1 � 4.9, p � .027). None of the sociodemo-
graphic factors examined was associated with
SED at the follow-up after controlling for base-
line SED.

Associations of Hurricane-Related Stressors and
Ongoing Stress with SED
As we reported previously, 83.0% of respondents
reported at least one major hurricane-related
stressor.11 Mean ongoing stress was higher at the
baseline survey (3.7) than at the follow-up (2.6).
Although most respondents indicated that their
ongoing stress related to the hurricane had im-
proved (44.4%) or stayed the same (39.8%) from
baseline to follow-up, a substantial minority re-
ported that their ongoing stress was higher at the
follow-up survey (15.8%). The majority of youths
with high exposure to hurricane-related stressors
also experienced high levels of ongoing stress.
More than one-half (58.4%) of those with five or
more hurricane-related stressors continued to
have moderate to high ongoing stress at the
follow-up.

We examined the associations between SED
and both hurricane-related and ongoing stress in
a series of logistic regression models that con-
trolled for age, sex, income, pre-hurricane resi-
dence, and current living location. A dummy
variable was included in each of these models
that distinguished between H-SED and NH-SED.
A global interaction test between this variable
and the stress predictor variables was examined
to determine whether the stressors were differ-
entially associated with H-SED or NH-SED. If
this interaction was significant, we examined the
model separately to predict H-SED and NH-SED.
The first of these models examined the associa-
tion of stressors with SED at baseline. Both ongoing
stress (OR � 1.6, p � .010) and hurricane-
related stress (OR � 1.5, p � .038) were asso-
ciated with SED (Table S2, available online). The
magnitude of these associations differed for H-
SED and NH-SED (�2

2 � 17.7, p � .001). Ongoing
stress (OR � 2.6, p � .001) and hurricane-related
stress (OR � 1.5, p � .049) were both associated
with H-SED, whereas only hurricane-related
stress was associated with NH-SED (OR � 1.5,
p � .049).

We next examined two models predicting SED
at the follow-up, controlling for baseline SED. In
the first model, we included a covariate for

ongoing stress only at the follow-up. Hurricane- a
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elated stress (OR � 1.8, p � .004) was associated
ith SED, and the magnitude of the associations
iffered for H-SED and NH-SED (�2

3 � 14.3, p �
003). Both ongoing stress at the follow-up (OR �
.9, p � .004) and hurricane-related stress (OR �
.1, p � .010) were associated with H-SED,
hereas neither was associated with NH-SED.
he second model included a covariate for ongo-

ng stress at the follow-up and a covariate repre-
enting change in ongoing stress from baseline to
he follow-up. Here, neither hurricane-related
or ongoing stress was associated with SED, but

he pattern of associations differed for H-SED
nd NH-SED (�2

4 � 17.6, p � .002). Hurricane-
elated stress (OR � 2.1, p � .017) and ongoing
tress at the follow-up (OR � 2.4, p � .001) were
ssociated with H-SED and change in ongoing
tress was marginally associated with H-SED
OR � 0.7, p � .08). Neither hurricane-related
tress nor ongoing stress was associated with
H-SED.
Our stress exposure index was associated sig-

ificantly with H-SED prevalence both at base-
ine (�2

2 � 22.5, p � .001) and at follow-up (�2
2 �

3.3, p � .001) as well as with change in preva-
ence across the two interviews (t � 3.2, p � .001)
Table 4). The estimated prevalence of H-SED
ecreased significantly from 16.8% at baseline to
.5% at the follow-up among respondents with
oderate stress exposure, but was approxi-
ately 3% among youths with low stress expo-

ure at both interviews. Among respondents
ith high stress exposure, the prevalence of
-SED was high and did not change significantly

etween baseline (30.0%) and follow-up (41.9%).
ecomposition showed that stress exposure was

elated meaningfully both to persistence of H-
ED among baseline cases (�2

2 � 6.9, p � .039)
nd to delayed onset of H-SED among baseline
oncases (�2

2 � 5.6, p � .06). Fewer than 20% of
aseline H-SED cases continued to have H-SED
t the follow-up in the low and moderate stress
roups, whereas 72.9% of baseline H-SED cases
ersisted in the high-stress group. Prevalence of
elayed onsets of H-SED at follow-up among
aseline was 29.2% in the high-stress group com-
ared with 3.5% to 2.4% in the medium- and

ow-stress groups. These strong associations of
tress exposure with H-SED are in striking con-
rast to the nonsignificant associations of stress

ith prevalence of NH-SED either at baseline or

t follow-up. Furthermore, the prevalence of NH-
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SED did not change significantly from baseline to
follow-up, in any of the stress exposure groups.

Joint Associations of Pre-Hurricane Vulnerabilities
and Stressors with SED
We examined the effects of pre-hurricane func-
tioning on estimated H-SED among youths in
each stress exposure group. We estimated a
model separately in each group that included a
variable representing the number of areas in
which each child had decrements in functioning
and a covariate for baseline SED. Respondents
with a greater number of such decrements were
more likely to have H-SED at the follow-up in
both the low (OR � 2.1, p � .005) and moderate

TABLE 4 Weighted Distribution and Conditional Probab
Persistence, and Onsets as a Function of Stress Exposure

Low Stressa

Est (SE)

H-SED
Baseline 3.5 (1.1)

�2
2 � 22.5, p � .001b

Follow-up 3.4 (1.0)
�2

2 � 13.3, p � .001
t (p)c 0.1 (.90)

Persistenced 17.8 (11.5)
�2

2 � 6.9, p � .039
Delayed onsete 2.4 (0.9)

�2
2 � 5.6, p � .06

NH-SED
Baseline 4.8 (1.4)

�2
2 � 3.7, p � .06

Follow-up 3.4 (1.2)
�2

2 � 1.7, p � .44
t (p) 0.7 (.49)

Persistence 6.9 (7.0)
�2

2 � 2.8, p � .10
Delayed onset 3.2 (1.2)

�2
2 � 0.04, p � .98

(n) (337)

Note: Est � Estimate; H-SED � SED attributable to Hurricane Katrina; NH
aHigh, moderate, and low stress groups were created based on reports o
b�2 test of association between stress exposure group and SED.
cWithin-respondent paired comparison t test.
dPercentage of SED cases at follow-up with SED at baseline.
ePercentage of SED cases at follow-up without SED at baseline.
fSignificant at .05 level, two-sided test.
(OR � 2.0, p � .001) stress exposure groups. s
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Table 5) In contrast, pre-hurricane functioning
as unrelated to H-SED among respondents
ith high stress exposure (OR � 1.0, p � .931).

ISCUSSION
he estimated prevalence of SED among children
nd adolescents exposed to Hurricane Katrina
ecreased significantly from 15.1% at our base-

ine assessment 18 to 27 months after the storm to
1.5% at our assessment 12 to 18 months later.
his reduction is not surprising, given that the
revalence of youth mental health problems fol-

owing natural disasters tends to decrease over
ime.6,17 However, the prevalence of SED among
ouths exposed to Katrina continues to be con-

f Serious Emotional Disturbance (SED)a Prevalence,

Moderate Stressa High Stressa

Est (SE) Est (SE)

16.8 (3.3) 30.0 (8.1)

6.5 (2.0) 41.9 (9.0)

3.2f (�.001) �1.3 (.20)

19.7 (8.3) 72.9 (14.7)

3.5 (1.6) 29.2 (10.1)

11.3 (3.0) 0.0 (0.0)

6.1 (1.9) 5.9 (4.2)

1.9 (.06) �0.8 (.43)

32.5 (13.7) 0.0 (0.0)

2.9 (1.3) 2.7 (2.8)

(194) (45)

� SED unrelated to Hurricane Katrina; SE � standard error.
cane-related and ongoing stress (detailed in “Results” section).
ility o

-SED
f hurri
iderably greater than the pre-hurricane preva-
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SED TRENDS FOLLOWING HURRICANE KATRINA
lence of 4.2% estimated in the NHIS using the
same measure as the current study.15 Moreover,
approximately 8% of youths were estimated to
have SED that is directly attributable to the
hurricane, indicating that seriously impairing
mental health problems resulting from the disas-
ter remain elevated 3 years after the hurricane.
These findings are consistent with those of
school-based surveys documenting decreases in
psychological problems over time in youths ex-
posed to Katrina, but high levels of ongoing
symptomatology.13,24

Closer examination of the trends in SED shows
that approximately two-thirds of children and
adolescents with SED at our baseline assessment
had recovered by the follow-up. This recovery is
offset, however, by a high rate of new SED onsets
during the follow-up period. More than one-half
of SED cases at follow-up did not have SED at
baseline. Although these new cases may repre-
sent delayed-onset mental health problems re-
lated to the hurricane or may simply reflect a
normal ebb and flow of SED onsets and offsets
that are unrelated to Katrina, the former interpre-
tation is more consistent with the data in light of
the fact that we observed a substantially higher
number of onsets of H-SED than NH-SED. Fur-
thermore, disaggregation of the trends in SED
according to level of stress exposure showed that
H-SED onsets were concentrated among youths

TABLE 5 Associations of Pre-Hurricane Vulnerabilities
Factors with Hurricane-Attributable Serious Emotional
Disturbance (H-SED) According to Stress Exposure

OR (95% CI)

Group 1 (low stress)
Baseline SED 4.8 (0.4-50.1)
Pre-hurricane functioninga 2.1b (1.1-3.9)
�2

2 (p) 10.4 (.005)
Group 2 (moderate stress)

Baseline SED 4.7b (1.1-20.3)
Pre-hurricane functioning 2.0b (1.2-3.4)
�2

2 (p) 3.8 (.001)
Group 3 (high stress)

Baseline SED 6.7b (1.2-36.6)
Pre-hurricane functioning 1.0 (0.6-1.7)
�2

2 (p) 0.3 (.93)

Note: CI � confidence interval; OR � odds ratio.
aNumber of domains with fair–poor pre-hurricane functioning (0-5)

(detailed in Method section).
bSignificant at the .05 level, two-sided test.
with high levels of stress, whereas onsets of c
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H-SED were not related to stress exposure.
ogether, these patterns suggest that new onsets
f H-SED are likely delayed reactions to the
urricane. NH-SED onsets, in contrast, probably
eflect normal changes of cases in the population.
lthough similarly high levels of delayed-onset
outh mental health problems several years post-
isaster have not been reported previously, ex-
osure to ongoing stressors or traumatic events is
ssociated with delayed onset of adult PTSD
ollowing disasters.25 Consistent with this find-
ng, a considerable number of delayed-onset

ental health problems were observed among
dults exposed to Hurricane Katrina.26 This high
ate of delayed-onset mental health problems in
hildren and adults may be attributable to the
igh levels of ongoing stress, exposure to trau-
atic events, and community disruption that

ave persisted in Gulf Coast areas because of the
low pace of recovery.10

We found that disaster-related stress exposure
as common and associated strongly with SED
revalence and persistence. After accounting for
ngoing stress, hurricane-related stressors were
ssociated with SED prevalence at both baseline
nd the follow-up. Although the associations of
hese stressors with H-SED were stronger than

ith NH-SED, the associations with NH-SED
ere nonetheless significant. In models that con-

rol for baseline SED, however, we found that
urricane-related stressors were associated with
reater persistence of H-SED but not NH-SED.
n one hand, these findings are not surprising,

s exposure to disaster-related stressors is consis-
ently identified as a predictor of child psycho-
athology in previous research6-9 and was asso-
iated specifically with the persistence of PTSD
ymptoms among children exposed to Hurricane
ndrew.6 However, with one exception,6 these

tudies were cross-sectional and did not control
or ongoing stress. Evidence from longitudinal
tudies of adults, on the other hand, indicates
hat disaster-related traumatic events are not
ssociated with the course of PTSD after account-
ng for ongoing stressors.18,25,27 It is possible that
he disaster-related stressors associated with
urricane Katrina were more severe than those

n previous disasters or more highly co-occurring,
iven that more than one-third of youths in our
ample were exposed to three or more
urricane-related stressors,11 thus resulting in a
ore enduring effect of these stressors on the
ourse of child mental health problems following
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MCLAUGHLIN et al.
the hurricane. Children and adolescents with the
highest exposure to hurricane-related stressors in
our sample were also more likely to experience
ongoing stress: of the youths with five or more
hurricane-related stressors, more than half con-
tinued to have moderate to high ongoing stress at
the follow-up. This is not surprising, as families
living in the areas that were most devastated by
the hurricane experienced higher rates of forced
relocation after the storm, housing instability,
ongoing disruption and lack of access to services,
and dissolution of support networks in their
communities.10

Although rarely examined in longitudinal
studies of children following natural disasters,
the evidence regarding ongoing stress and child
mental health has thus far been mixed with some
studies reporting an association between postdi-
saster stressors and psychopathology persis-
tence6,24 and others reporting no association after
accounting for disaster-related stress exposure.28

Among adults, ongoing stress predicts greater
persistence and delayed onset of PTSD following
disasters.18,25,27 Here, we found significant associ-
ations between ongoing stress and SED at the
baseline and follow-up interviews, as well as with
SED persistence after controlling for hurricane-
related stressors. Ongoing stress associated with
the hurricane has not subsided for many families
because of the slow pace of community rebuild-
ing in the Gulf Coast, and this lack of improve-
ment may explain, in part, the continued eleva-
tions in youth mental health problems.

Unlike stressors, sociodemographic factors were
largely unrelated to SED prevalence or persistence
in children exposed to Hurricane Katrina, mirror-
ing findings from our previous cross-sectional re-
port.11 These findings contrast with evidence from
previous natural disasters3,7,16 and from school-
based surveys of youths exposed to Katrina13,24

documenting higher rates of internalizing symp-
toms in females and in younger children. The lack
of sociodemographic variation in our sample may
have resulted from our examination of a wider
range of mental health problems, including both
internalizing and externalizing pathology. Alterna-
tively, it may reflect that Hurricane Katrina was a
disaster that had an impact on virtually all seg-
ments of society because of the depth and
breadth of the devastation that it caused.

Children and adolescents who experienced dec-
rements in functioning before the hurricane were

more likely to have persistent SED than children c
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ithout such difficulties. However, this effect was
bserved only among youths who experienced low
o moderate stress during and after the hurricane.
ouths exposed to the highest levels of stress
xhibited markedly elevated rates of SED, and
ore than one-third of these children continued to

ave SED at the follow-up. The lack of association
etween pre-hurricane functioning and SED persis-
ence in this group suggests that the magnitude of
tress to which these youths were exposed was
ufficient to overwhelm the coping resources of
any children, regardless of their pre-hurricane

unctioning. These findings are consistent with
revious research documenting strong associations
etween cumulative stressors and child mental
ealth problems,29-32 as well as with evidence sug-
esting that once children have been exposed to a
igh enough number of stressors, the prevalence of
sychopathology increases dramatically.31 Impor-

antly, these results validate intuitive efforts that
arget mental health services to youths who expe-
ienced the highest levels of exposure to disaster-
elated trauma and ongoing stressors.

Our findings indicate that mental health prob-
ems among children and adolescents exposed to

urricane Katrina have decreased over time but
emain elevated three years post-disaster. Be-
ause SED is a marker of mental health problems
hat are severe enough to warrant treatment, our
ndings suggest a continued high level of need

or treatment resources among hurricane-
xposed children, particularly among youths ex-
osed to high levels of stress. Although marked
ecreases in the availability of mental health

reatment resources occurred following Hurri-
ane Katrina,33,34 recent efforts to identify chil-
ren experiencing psychiatric impairment and to
rovide treatment within schools and existing
ervice structures in hurricane-affected areas
old promise for addressing the ongoing mental
ealth needs of hurricane-exposed youths.35

The above findings should be interpreted in
ight of study limitations. First, SED was esti-

ated using a screening scale rather than a
iagnostic interview. The SDQ has been previ-
usly validated and used in national epidemi-
logic surveys,36 and demonstrated good psy-
hometric properties in estimating SED based
n diagnostic interviews in a clinical reap-
raisal study.23 Nevertheless, screening scales
re less precise than clinical interviews, result-
ng in potential misclassification. Because mis-

lassification was likely nondifferential, any
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SED TRENDS FOLLOWING HURRICANE KATRINA
imprecision would have resulted in attenuation
of the associations between risk factors and
SED. Because the SDQ did not include specific
questions about PTSD symptoms, our esti-
mates of SED prevalence are most likely con-
servative. Second, the low response rate to the
CAG survey and the exclusion of individuals
who were unreachable by telephone probably
resulted in underrepresentation of individuals
with high levels of stress exposure and mental
health problems, most likely resulting in con-
servative estimates of the prevalence of SED.
Third, we did not assess pre-hurricane SED,
and parents’ determinations of whether their
child’s emotional and behavioral problems
were attributable to the hurricane were subjec-
tive and susceptible to bias. Parents who expe-
rienced high levels of stress during the hurri-
cane may have been more likely to report that
their children’s problems were hurricane-re-
lated, leading to an overestimation of the asso-
ciation between stress exposure and SED. Al-
though the estimated prevalence of NH-SED is
similar to the prevalence of SED reported in the
NHIS15 and hurricane-related stressors were
more consistently associated with H-SED than
NH-SED, some associations between hurri-
cane-related stressors and NH-SED were sig-
nificant, suggesting some degree of misclassi-
fication in parents’ determinations of whether
their child’s problems resulted from the hurri-
cane. Fourth, we did not directly interview
youths to determine the prevalence of emo-
tional and behavioral problems from the
child’s perspective and to estimate parent–
child agreement. This may have resulted in
underestimates of SED prevalence, as some
studies have reported low parent– child agree-
ment on screening measures with parents tend-
ing to report fewer severe symptoms than
children.37 In subsequent waves of data collec-
tion, however, we interviewed a small number
of adolescent respondents from the current
sample, and these interviews revealed good
concordance between adolescent and parent
reports of SED using the SDQ. Fifth, because of
sample size constraints, we were unable to
distinguish persistent cases from new onsets in
prediction models examining changes in SED.
The extent to which disaster-related and ongo-
ing stressors are differentially associated with

persistent and delayed onset child mental
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ealth problems remains an important ques-
ion for future research.

Despite these limitations, the results are quite
lear in showing that the prevalence of SED
mong youths who lived through Hurricane Kat-
ina continues to be substantially elevated sev-
ral years post-hurricane compared with levels
re-hurricane. The fact that SED prevalence de-
reased is encouraging in that it documents some
vidence of recovery. However, it is worrisome
hat SED prevalence did not decrease at all and, if
nything, showed some evidence of an increase
mong youths exposed to the highest levels of
tress. This finding points to the importance of
xpanding public health interventions to focus
n the most highly exposed youths in an effort to
educe the burden of psychiatric problems. It will
e important in this effort not to confuse the most
ighly exposed children and adolescents with the
ost highly disadvantaged or the most highly

ulnerable youths, as we found that the continued
igh prevalence of SED among youths exposed

o high levels of hurricane-related stress exists
hroughout the entire population irrespective of
ocioeconomic or other indicators of social disad-
antage, and irrespective of the presence or ab-
ence of characteristics typically used as indica-
ors of vulnerability. &
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TABLE S1 Associations of Sociodemographic Factors wi

Baseline SEDb

OR (95%

Age
Continuous measure 1.0 (0.9-1

�2
1 (p) 0.1 (.722

Sex
Male 1.1 (0.6-1
Female 1.0 —

�2
1 (p) 0.0 (.863

Race/ethnicity
Nonwhite 0.9 (0.4-1
White 1.0 —

�2
1 (p) 0.1 (.722

Income
Low 5.2 (1.8-1
Middle 2.2 (1.1-4
High 1.0 —

�2
1 (p) 10.1f (.007

Health insurance
None 0.5 (0.2-1
Private/government/military 1.0 —

�2
1 (p) 2.0 (.162

Current living situation
New Orleans/New Orleans

Metro
1.7 (0.4-6

Rest of hurricane area 0.8 (0.2-3
Area outside of hurricane area 1.0 —

�2
2 (p) 1.8 (.402

Pre-hurricane residence
New Orleans/New Orleans

Metro
0.4 (0.1-1

Rest of hurricane area 1.0 —
�2

1 (p) 2.5 (.112
Parent marital statuse

Yes 1.8 (0.9-3
�2

1 (p) 2.4 (.118

Note: CI � confidence interval; OR � odds ratio.
aFor each of the models, a dummy variable distinguishing SED attributable

was included. A global test of the interaction between this dummy va
socio-demographic factors with H-SED versus NH-SED: Model 1, �2

8 �

0.60.
bDemographics and SED were assessed at the baseline interview.
cDemographics and SED were assessed at the follow-up interview.
dModel controlled for SED at baseline.
eParent marital status is coded yes if the adult informant is the child’s biolo
fSignificant at the .05 level, two-sided test.
th Serious Emotional Disturbance (SED)a (n � 576)

SED Reinterviewc SED Reinterviewc,d

CI) OR (95% CI) OR (95% CI)

.1) 1.1 (1.0-1.2) 1.1 (1.0-1.2)
) 4.9f (.027) 3.0 (.084)

.9) 1.2 (0.7-2.3) 1.2 (0.6-2.2)
1.0 1.0 —

) 0.4 (.511) 0.2 (.621)

.8) 1.1 (0.5-2.2) 1.0 (0.5-2.1)
1.0 — 1.0 —

) 0.0 (.890) 0.0 (.958)

4.5) 2.5 (0.9-7.2) 2.6 (0.8-8.6)
.5) 1.2 (0.6-2.8) 1.3 (0.5-3.1)

1.0 — 1.0 —
) 3.1 (.212) 2.7 (.256)

.3) 1.1 (0.4-2.7) 0.7 (0.3-1.8)
1.0 — 1.0 —

) 0.0 (.872) 0.5 (.489)

.4) 1.6 (0.4-5.9) 1.1 (0.3-4.2)

.7) 2.0 (0.5-8.0) 2.3 (0.6-9.4)
1.0 — 1.0 —

) 1.0 (.597) 1.9 (.395)

.2) 1.0 (0.4-2.7) 1.7 (0.5-5.3)

1.0 — 1.0 —
) 0.0 (.931) 0.8 (.365)

.8) 1.9 (0.9-4.0) 1.4 (0.5-3.5)
) 2.7 (.100) 0.4 (.515)

to Hurricane Katrina (H-SED) from SED unrelated to Hurricane Katrina (NH-SED)
riable and each of the predictors indicate no difference in the association of
5.2, p � 0.74; Model 2, �2

8 � 10.2, p � 0.25; Model 3. �2
8 � 6.4, p �

gical parent and they are married.
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TABLE S2 Associations Between Hurricane-Related Stressors, Ongoing Stress, and Serious Emotional Disturbance (SED)

SED Baseline (Model 1) SED Reinterview (Model 2) SED Reinterview (Model 3) SED Reinterview (Model 4)

Any SED
Baselinec

NH-SED
Baseline

H-SED
Baseline

Any SED
Reinterviewc

NH-SED
Reinterview

H-SED
Reinterview

Any SED
Reinterviewc

NH-SED
Reinterview

H-SED
Reinterview

Any SED
Reinterviewc

NH-SED
Reinterview

H-SED
Reinterview

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Ongoing stress (baseline)
Continuousa 1.6d (1.1-2.2) 0.9 (0.6-1.5) 2.6d (1.7-3.9)
�2

1 (p) 6.4 (.010) 0.2 (.70) 18.8 (�.001)
Ongoing stress (follow-up)

Continuousa 1.4 (1.0-1.9) 0.7 (0.5-1.1) 1.9d (1.3-2.9) 1.3 (1.0-1.9) 0.7 (0.5-1.1) 1.9d (1.2-3.0) 1.2 (0.8-1.8) 0.7 (0.5-1.1) 2.4d (1.5-3.8)
�2

1 (p) 3.5 (.06) 2.3 (.13) 9.4 (.002) 3.0 (.08) 2.4 (.12) 8.2 (.004) 1.1 (.29) 2.7 (.10) 12.3 (�.001)
Change in stress (follow-up – baseline)

Continuous 0.9 (0.5-1.6) 1.0 (0.6-1.8) 0.7 (0.4-1.1)
�2

1 (p) 0.1 (.72) 0.0 (.99) 3.0 (.08)
SED (baseline)

Yes 4.1d (2.1-8.2) 3.8d (1.4-10.6) 4.4d (1.9-10.4) 3.9d (1.4-11.0) 3.8d (1.3-11.3) 4.0d (1.7-9.6)
�2

1 (p) 16.2 (�.001) 6.6 (.01) 11.3 (�.001) 13.9 (�.001) 6.0 (.01) 9.9 (.002)
Hurricane-related stressors

Continuousb 1.5 (1.0-2.2) 1.5d (1.0-2.1) 1.5d (1.0-2.1) 2.0d (1.4-3.0) 1.6d (1.0-2.6) 2.3d (1.3-4.1) 1.8d (1.2-2.7) 1.4 (0.9-2.3) 2.1d (1.2-3.7) 1.4 (0.9-2.3) 1.4 (0.9-2.3) 2.1d (1.1-3.7)
�2

1 (p) 4.3 (.038) 3.9 (.049) 3.9 (.049) 12.6 (�.001) 4.3 (.040) 8.0 (.005) 8.2 (.004) 2.4 (.12) 6.1 (.010) 2.0 (.16) 2.4 (.12) 5.7 (.017)

Note: CI � confidence interval; H-SED � SED attributable to Hurricane Katrine; NH-SED � SED unrelated to Hurricane Katrina; OR � odds ratio.
aOngoing stressors coded as follows: 0 � none,1 � 1-3; 2 � 4-8; 3 � 9-10.
bHurricane-related stressors coded as follows: 0 � none;1 � 1-2; 2 � 3-4; 3 � 5�.
cFor each of the models, a dummy variable distinguishing H-SED from NH-SED was included. A global test of the interaction between this variable and each of the predictors was significant for each of the four models:

Model 1 (�2
2�17.7, p�.001); Model 2 (�2

2�13.8, p�.001); Model 3 (�2
3�14.3, p � .003); and Model 4 (�2

4 � 17.6, p � .002).
dSignificant at the .05 level, two-sided test.

M
C

LA
U

G
H

LIN
etal.

JO
U

RN
A

L
O

F
TH

E
A

M
ERIC

A
N

A
C

A
D

EM
Y

O
F

C
H

ILD
&

A
D

O
LESC

EN
T

P
SYC

H
IA

TRY

VO
LU

M
E

49
N

U
M

BER
10

O
C

TO
BER

2010
1
0
0
0
.e2

w
w

w
.jaacap.org


	Trends in Serious Emotional Disturbance Among Youths Exposed to Hurricane Katrina
	METHOD
	Sample
	Measures
	Serious emotional disturbance
	Stress exposure
	Pre-Hurricane Functioning
	Sociodemographic factors

	Data Analysis

	RESULTS
	Estimated prevalence and trends in SED
	Associations of Sociodemographic Factors with SED
	Associations of Hurricane-Related Stressors and Ongoing Stress with SED
	Joint Associations of Pre-Hurricane Vulnerabilities and Stressors with SED

	DISCUSSION
	REFERENCES


