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Objective: The aim of this study was to examine the impact of a natural
disaster, Hurricane Floyd, on the use of mental health services in a
Medicaid population in North Carolina. Methods: Difference-in-differ-
ences techniques were used to determine month-by-month and 12-
month postevent average effects of the hurricane on the use of mental
health services at the county level. The exposure group was drawn from
14 severely affected counties, and the control group was drawn from 56
unaffected counties. Data were analyzed from July 1998 (14 months be-
fore the hurricane) to September 2000 (12 months after the hurricane).
Results: The number of per-enrollee per-month outpatient visits to psy-
chologists or licensed clinical social workers and the number of outpa-
tient visits to non-mental health specialists showed a statistically signif-
icant increase over the 12-month postevent period, whereas the number
of inpatient admissions for behavioral health reasons decreased. Dol-
lars spent on antianxiety medication per enrollee per month showed a
statistically significant decrease. Conclusions: The aftermath of Hurri-
cane Floyd was associated with significantly greater use of mental
health services in the Medicaid community in North Carolina for a few
services. However, it is unclear whether changes in utilization patterns
were due to the greater demand for services or to the availability of oth-
er services that may have served as substitutes. The results of this study
underscore the importance of planning for service implementation and
delivery after similar events in other states. (Psychiatric Services
56:1367-1373, 2005)

have examined reactions to disasters

growing body of literature is
Aemerging on the impact of

natural and man-made disas-
ters on the use of general medical and
mental health services. Substantial
evidence exists that disasters produce
emotional trauma and psychological
disorders (1-3). Research has focused
both on the general population and
on specific effects on defined subpop-
ulations, such as persons with severe
mental illness (4,5) and disaster sur-
vivors (6). Most of this literature is
cross-sectional; only a few studies

from a longitudinal perspective (7).
Amid current community prepared-
ness concerns, there is increased in-
terest in how disasters affect not only
mental health status but also demand
for and use of mental health services.

The literature is mixed on the im-
pact of disasters on the use of mental
health services. Some evidence indi-
cates increased service use, whereas
other research suggests that service
use does not change after a disaster.
The premise of this article is that this
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inconsistency in findings may be due
to variations over time in the use of
mental health services after a disas-
ter, a period during which service
use is not stable—rather, it fluctu-
ates in the days, weeks, and months
after the disaster.

Thus the impetus for this study was
our proposition that findings are
largely dependent on the stage of the
postdisaster period during which
service use data are obtained. Post-
traumatic stress disorder (PTSD) is
by definition a disorder that emerges
over time, although its precise onset
after a trauma is variable. Whether
and when help-seeking behavior oc-
curs for both physical and mental
concerns is an area of uncertainty and
is likely dependent on a myriad of
personal, social, and environmental
factors. Measuring help-seeking be-
havior and service use at a single
point in time after a disaster provides
an incomplete profile of how disasters
affect service use. In this study, we ex-
amined mental health service use
both in the predisaster period and in
monthly intervals postdisaster. Our
goal was to better understand the dy-
namic nature of service use after a
disaster by using several measures of
service use.

On September 16, 1999, Hurricane
Floyd hit both coastal and inland ar-
eas of North Carolina. The storm was
and remains the worst natural disas-
ter in the state’s history. Flooding
caused massive economic upheaval in
the eastern part of the state, including
some inland areas that do not gener-
ally suffer the full devastating effects
of hurricanes. In some parts of North
Carolina, 15 to 20 inches of rain fell
over a 12-hour period, with the high-
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est winds reaching 130 miles per
hour. Hurricane Floyd was directly
responsible for 51 deaths, with total
damage of more than $6 billion (8).
The hurricane resulted in loss of
homes and considerable displace-
ment and jolted the lives of thousands
of residents.

Natural and man-made disasters
pose a unique and often overwhelm-
ing challenge to mental health service
providers (9). The magnitude of Hur-
ricane Floyd presented an opportuni-
ty to longitudinally examine the hurri-
cane’s effect on the use of mental
health services. Through a compari-
son of mental health service use
among all Medicaid recipients in se-
verely affected counties as well as
those that were not affected, we
sought to identify variations in service
use after the hurricane. A clearer un-
derstanding of service use patterns af-
ter a disaster may help clinicians and
disaster planners anticipate changes
in demand for services during various
postdisaster periods.

Clinically, one would expect an in-
crease in the need for services for
PTSD, depression, and anxiety in the
days, weeks, and months after a disas-
ter. Families and individuals may suf-
fer displacement from their homes
and death or injury of loved ones. The
suddenness of natural disasters and
the inability to prepare physically and
mentally may lead to the emergence
of mental health problems among in-
dividuals who had not previously used
mental health services.

In this study we examined service
use associated with a natural disaster,
but we did not assess the actual need
for services. Whether increased need
translates into increased service use is
a separate question. Individual treat-
ment-seeking behavior, service avail-
ability and system capacity, and finan-
cial support for services all affect the
likelihood that a disaster will result in
greater use of services.

Our review identified few empirical
studies of the impact of natural disas-
ters on service use. Caldera and col-
leagues (3) interviewed individuals
who had been affected by Hurricane
Mitch in Nicaragua and found that
every respondent met at least one cri-
terion for a PTSD diagnosis. Although
symptoms clearly increased, as did re-
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ports of help-seeking behavior, mental
health service use was not addressed
in this study. However, those who ex-
hibited mental disorders before the
hurricane were nearly five times as
likely to seek help after the hurricane
than those who did not exhibit symp-
toms before the hurricane. Six months
after the hurricane, half of those inter-
viewed still exhibited PTSD symp-
toms. Although utilization data were
not provided, the results of the study
suggest that a natural disaster has
long-term effects on mental health
and perhaps on service use.

Unlike the study by Caldera and

Some
evidence
indicates increased
use of mental bealth
services after disasters,
whereas other research
suggests that service
use does not
change after

a disaster:

colleagues, which focused on the gen-
eral population, the study by McMur-
ray and Steiner (4) examined the im-
pact of the 1998 Montreal ice storm
on persons with severe mental illness
in an outpatient community treat-
ment program. Comparing psychi—
atric hospital admission rates before
and after the storm, these researchers
found no impact on the likelihood of
hospitalization. This finding chal-
lenges the assumption that environ-
mental stressors necessarily lead to
increased use of services among per-
sons with severe mental illness and
are somewhat at odds with the find-

ings of Caldera and colleagues. Al-
though differences exist in the con-
text of the two studies—one focused
on the entire population and the oth-
er on persons with severe mental ill-
ness—postdisaster service use pat-
terns are more complex than suggest-
ed by either study alone.

Several studies found increased
stress and symptoms after disasters.
Abrahams and colleagues (10) found
that self-medication—{for example,
sleeping tablets and psychotropic
drugs—as well as irritability, nervous
tension, and depression increased
among flood victims in Australia.
Similarly, Carr and colleagues (11)
found that more than 21 percent of
residents of Newcastle, Australia, in-
creased their use of support services
in the months after an earthquake.

Sacco and colleagues (12) exam-
ined use of mental health services in
the general population of New York
City after the Northeaster of 1992.
They found that many individuals
were initially resistant to obtaining
services and did not seek them be-
cause of fear of stigma or distrust of
government. However, after these
individuals were provided with an
explanation of the services, ten of 60
families agreed to receive some
form of in-home care, including
mental health services. That study
addressed a chronic issue of the re-
lationship between “need” and uti-
lization: although individuals may
have an increased need for mental
health services after a catastrophic
event, this increase may not result in
increased service use because of
other factors—in this instance, stig-
ma and distrust.

In a 2002 comprehensive review of
20 years of research on the mental
health consequences of disasters,
Norris and colleagues (13) found
considerable variation in the impact
of disasters. Some studies showed
minimal or transient stress reactions,
whereas others showed highly preva-
lent and persistent psychopathology.
Of particular relevance to the study
reported here is the finding that “se-
vere, lasting, and pervasive psycho-
logical effects” are more likely to re-
sult when at least two of the following
factors are present: extreme and
widespread damage to property; seri-
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ous and ongoing financial problems
for the community; human careless-
ness or, in particular, human intent as
a cause of the disaster; and high
prevalence of trauma in the form of
injuries, threat to life, and loss of life
(13). It is clear that three of these fac-
tors were present in the most severe-
ly affected counties in North Caroli-
na, suggesting that the psychological
impact was likely to be severe.

Data are limited on the impact of
man-made disasters on symptoms
and the use of mental health services.
Contrary to expectations, Rosenheck
and Fontana (14) found that veterans
with preexisting PTSD were less
symptomatic at admission after Sep-
tember 11, 2001, than those who
were admitted before September 11.
Examining mental health service use
after September 11, these authors
found no significant increase in the
use of Department of Veterans Af-
fairs services for the treatment of
mental disorders (15). This study of
utilization was unusual in that it re-
ported use of services longitudinally
after September 11. We used the
same basic approach in the study re-
ported here.

The preceding review of this mod-
est body of literature clearly indicates
that mental health status is affected
by the destabilization and trauma re-
sulting from catastrophic events.
However, it is not clear how this in-
crease in psychological distress trans-
lates into service use; the patterns and
fluctuations of service use after disas-
ters are not well understood. In the
study reported in this article, we fo-
cused specifically on the population
living in areas directly and severely af-
fected by a disaster. This group is
most likely to experience the destabi-
lizing effect of a disaster, exhibit men-
tal disorders, and require mental
health services. The study examined
the nature of fluctuations in service
use after a disaster.

Methods

Data

We studied aggregate data on service
use by all North Carolina Medicaid
recipients in counties that were se-
verely affected by the hurricane, us-
ing recipients in counties that were
unaffected as controls. We used ad-

ministrative claims data from July
1998 through September 2000; this
period includes 14 months before and
one year after the hurricane. We ex-
amined pre—hurricane service use to
identify trends in utilization—{or ex-
ample, seasonal patterns—that were
unrelated to the hurricane. The data
were longitudinal, meaning that indi-
vidual service use could be observed
from the beginning to the end of the
study period. These data capture all
services paid for by the North Caroli-
na Medicaid program during that pe-
riod. We tracked utilization for a sub-
stantially longer period than is cus-
tomary in the literature on disasters
because of evidence that the use of
mental health services after a disaster
may remain at an increased level well
beyond the event, at times up to and
beyond one year (16). We do not re-
port individual-level characteristics,
because the analyses used aggregated
data from all enrollees. No limitations
were placed on the duration of Med-
icaid enrollment.

We identified behavioral health
service use through diagnostic and
procedure codes embedded in the
data set. Although many substance
abuse treatment services are not cov-
ered by North Carolina Medicaid,
providers may code substance abuse
diagnoses for most types of services,
so we used the presence of either
mental health or substance abuse di-
agnosis codes to identify behavioral
health services. These utilization
measures overcounted the number of
visits that were focused only on be-
havioral health services or conditions
but allowed us to examine visits that
were at least partly for complications
from or direct treatment of a behav-
ioral heath condition, as reflected by
the diagnostic and procedure codes.
We examined eight indicators of uti-
lization. For outpatient utilization, we
examined the number of outpatient
visits per enrollee per month to psy-
chiatrists, psychologists, or licensed
clinical social workers (not distin-
guishable in our data from visits to
psychologists), mental health centers,
non-mental health specialists for
mental health or substance abuse rea-
sons, and emergency departments.

We also examined the number of
hospital admissions for which a be-
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havioral health diagnosis was record-
ed, and looked separately at dollars
spent on antidepressant and anxiolyt-
ics (labeled “antianxiety” in our data).
Non-mental health specialists refer
to all other health care providers
whose specialty is not mental health
and who are compensated through
the Medicaid program in North Car-
olina. Aggregate visits by provider
type were examined separately to de-
termine whether any effects observed
varied by provider. Data were aggre-
gated to the county-month level and
reflect the number of visits and cost
of antidepressant and antianxiety
medication used by persons in each
county and month during the study
period. No exclusions were made for
continuous enrollment or other en-
rollee characteristics.

We compared these measures of
utilization among Medicaid recipi-
ents in counties that were severely af-
fected with those that were not af-
fected by the hurricane. We used the
Federal Emergency Management
Agency (FEMA) designation to iden-
tify the 14 most severely affected
counties (17). The 56 unaffected
counties were used as the comparison
group. Minimally and moderately af-
fected counties (N=30) were exclud-
ed because our focus was on the im-
pact in severely affected counties.
The inclusion of minimally affected
counties may have masked significant
differences in utilization.

Statistical analysis
Difference-in-differences models
were run, using ordinary least-
squares regression, by including
terms controlling for time invariant
county characteristics through fixed
effects, a linear time trend, and an
interaction term between a variable
indicating the severely affected
counties and one indicating the peri-
od after the hurricane; this latter in-
teraction variable is the main vari-
able of interest, and its coefficient is
the only one reported in the tables.
All county-level observations are
weighted by the number of Medicaid
enrollees each month. We allowed
for a separate linear time trend for
severely affected counties through-
out the study. Robust standard errors
are reported.
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Table 1

County-level descriptive statistics on indicators of mental health care use per en-
rollee per month pre—Hurricane Floyd (July 1, 1998, to August 31, 1999), weight-

ed by Medicaid enrollment in county*

Monthly
mental health
Variable Mean SD  care use’
Number of outpatient visits to psychiatrists 0162 .0083 162.3
Number of outpatient visits to psychologists or L.C.S.W.s .0014 .0022 13.5
Number of outpatient visits to mental health centers 190 .068 1,896.2
Number of outpatient visits to non—mental health
specialists for mental health or substance abuse
reasons 035 017 3472
Number of emergency department visits with a
behavioral health diagnosis 0059 .0021 58.9
Number of hospital inpatient admissions with a
behavioral health diagnosis 0220 .0077  220.2
Expenditure on antidepressant medication $2.98 $1.12 $29.816
Expenditure on antianxiety medication $1.03  $.49 $10,295

4 N=966, representing 69 counties each contributing 14 months of data; county averages are weight-
ed by the number of Medicaid enrollees in each county and month.

bIna typical county with 10,000 enrollees

Results

Table 1 presents descriptive statistics
for the measures used in our sample
counties, averaged across the prestorm
period. Mental health centers were by
far the largest source of outpatient be-
havioral health visits, with an average
of 1,896 visits per 10,000 enrollees per
month. Visits to psychiatrists and
non-mental health specialists were less
frequent, and visits to psychologists or
L.C.S.W.:s were relatively infrequent
(13.5 visits per 10,000 enrollees per
month). A typical county had fewer

than 60 emergency department admis-
sions for which a behavioral health di-
agnosis was recorded and 220 behav-
ioral health inpatient admissions.
Table 2 presents regression results
for mental health service use in se-
verely affected counties compared
with use in unaffected counties over
the 12-month post-hurricane period.
The number of visits to both psychia-
trists and mental health centers de-
clined slightly in affected counties—
on the order of four visits and 751 vis-
its per 10,000 enrollees per year, re-

spectively—but this difference was
not statistically significant. The num-
ber of visits to psychologists and
L.C.S.W.s was slightly higher in af-
fected counties after the hurricane,
on the order of 84 annual visits per
10,000 enrollees. The use of general-
ists for mental health purposes was
also slightly higher in affected coun-
ties, with a total on the order of 304
annual visits per 10,000 enrollees. We
found no difference in the number of
visits to emergency departments, but
the number of behavioral health inpa-
tient visits was 10 percent lower. We
found no significant difference in ex-
penditure on antidepressant medica-
tion, and a relatively small ($.05 per
enrollee per month, or 4 percent) de-
crease in spending on antianxiety
medications over the first year after
the storm. In addition, we examined
the aggregate number of outpatient
behavioral health visits to providers of
any type tied to new users of behav-
ioral health services, defined as indi-
viduals who did not obtain any behav-
ioral health care during the previous
six months. We found an aggregate
increase in the number of visits for
new users in affected counties after
the storm on the order of eight visits
per month per 10,000 Medicaid en-
rollees (data not shown).

The estimates in Table 2 show the
average monthly effect on mental
health services use for the year after
the hurricane but do not tell us when

Table 2

Regression results for average effect of the hurricane on mental health services use per enrollee per month in severe versus
unaffected counties over the first year after the storm

Predicted monthly

Variable Coefficient? Robust SE p health care use®
Number of outpatient visits to psychiatrists -.00003 .00085 972 -30
Number of outpatient visits to psychologists or L.C.S.W.s .00070 .00015 <.001 7.0
Number of outpatient visits to mental health centers —-.0063 .0093 502 —62.5
Number of outpatient visits to non—mental health specialists

for mental health or substance abuse reasons .0025 .0010 013 25.3
Number of emergency department visits with a behavioral

health diagnosis .00009 .00024 726 9
Number of hospital inpatient admissions with a behavioral

health diagnosis —.0026 .0011 .022 -26.1
Expenditure on antidepressant medication —.034 .061 573 —$342.55
Expenditure on antianxiety medication —.047 .026 .069 —$467.31

4 Each entry in this column is the coefficient for the interaction between severely affected counties and the post-hurricane period from a regression con-
trolling for county fixed effects, a monthly linear time trend, and a separate time trend in severely flooded counties. Each row reports the coefficient
of interest from a separate regression on the dependent variable listed in the first column.
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Table 3

Predicted monthly changes in the number of visits in counties® severely affected by Hurricane Floyd for the 12 months after

the hurricane

Change in number of
behavioral health visits to

Change in number of

outpatient visits to non—

for mental health or

mental health specialists

Change in number of
inpatient admissions for a

Month psychologists or L.C.SW.s  p  substance abuse reasons p  behavioral health diagnosis p

October 1999 74 .58 2.77 81 216 .86
November 1999 2.00 .30 .83 .95 4.54 .78
December 1999 1.16 54 30.68 .03 -31.66 .02
January 2000 1.33 44 33.50 .01 -5.05 75
February 2000 -.08 97  14.07 35 10.22 .50
March 2000 -1.01 58 641 71 -5.87 .61
Aprﬂ 2000 2.17 26 -13.13 .35 16.32 23
May 2000 2.69 17 6.46 71 -6.55 .53
June 2000 1.51 46 -19.10 24 -9.50 48
]uly 2000 1.75 34 -39 98  -3.20 .85
August 2000 -.30 87 -14.79 .39 8.92 .61
September 2000 .95 .63 10.11 58 —14.90 32

4 'With 10,000 Medicaid enrollees

these changes occurred during the
postdisaster period. Using the three
variables for which there were statis-
tically significant increases during this
period, we further explored these re-
sults through similar regressions that
isolated the effect of the dependent
variables each month after the storm.
In Table 3 we present the monthly
effects for a typical county with
10,000 enrollees for the three vari-
ables with statistically significant
monthly changes. In addition, the
two indicators of medication use did
not exhibit statistically significant dif-
ferences in the regressions reported
in Table 2 on changes over the full
post-hurricane period but did exhibit
some statistically significant changes
in the monthly regressions. These re-
sults are not reported, both because
of space constraints and because no
observable pattern was discernable.
Differences were calculated as the
average monthly difference in uti-
lization per 10,000 enrollees be-
tween severely affected counties and
nonaffected counties, controlling for
pre- and post-hurricane time trends.
We should note that the “estimates”
were generated from data for 100
percent of the population, not a sam-
ple of the Medicaid population.
Therefore, because we are not mak-
ing inferences about the “entire pop-
ulation,” statistical significance and
confidence intervals do not take on

the meaning they would traditionally
have in a study that samples only a
portion of the population. Given that
there is some debate about the
meaning of statistical significance in
a study of an entire population—for
example, a case could be made that
our study represents only a “sample”
of an infinite number of similar stud-
ies—we provide information on sta-
tistical significance.

Table 3 indicates very small month-
ly changes in the number of visits to
psychologists or L.C.S.W.s but con-
siderable variation in the number of
outpatient visits to non—mental health
specialists for behavioral health rea-
sons. Increases in visits were not ob-
served immediately after the storm
but did occur three or four months
later. This increase amounts to 430
extra visits for mental health across
the 14 counties in December 1999
and almost 470 visits in January 2000,
assuming approximately 10,000 Med-
icaid enrollees per county, the state
average during that period. The in-
crease in utilization over this two-
month period is striking, and al-
though we could not examine the rea-
son for this, one can speculate about
the clinical and environmental factors
that may be responsible for this ap-
parently delayed response to the
storm. Utilization declined from this
level in affected counties for the rest
of the study period.
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Although affected counties had
fewer inpatient admissions with a be-
havioral health diagnosis than nonaf-
fected counties, the monthly differ-
ences were seemingly random. In five
of the months, the number of inpa-
tient admissions was higher in the af-
fected counties. December 1999
showed a very substantial decrease in
the number of inpatient admissions in
affected counties. Again assuming ap-
proximately 10,000 Medicaid en-
rollees per county, this finding
amounts to 443 fewer visits in affect-
ed counties than in nonaffected coun-
ties for December 1999. Interesting-
ly, this month also showed the largest
difference between affected and non-
affected counties in the number of
outpatient visits to non—mental health
specialists. However, there were
30.68 more generalist visits in affect-
ed counties than in nonaffected coun-
ties. It is possible that there was a
substitution effect, although our data
cannot confirm this possibility.

Discussion and conclusions

The significant impact of Hurricane
Floyd on the use of mental health
services and spending on medications
underscores the importance of plan-
ning for the implementation of human
services after similar events. Although
the Medicaid population may not be
representative of the general popula-
tion, our data were sufficiently rich to
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show that this group had long-run (12
months) average increases in the
number of visits to psychologists,
L.C.S.W.s, and nonspecialty providers
and decreases in hospital admissions.
The trends in monthly utilization for
some types of services are far from lin-
ear, with peaks in utilization of gener-
alist services noted three or four
months after the disaster.

This finding is worthy of future re-
search. The fact that the average
number of visits to traditional mental
health service providers remained
virtually unchanged during the 12
months after the hurricane is striking.
It is possible that facilities were
closed, adversely affected, or inacces-
sible, which would have counterbal-
anced the increased demand for serv-
ices with a reduction in the ability to
supply those services. These causes
cannot be separated out and evaluat-
ed from our data. However, the fact
that we observed increases in the
number of visits to psychologists,
L.C.S.W.s, and non-mental health
specialists in severely affected coun-
ties may indicate where the real men-
tal health safety net lies. Whether the
increased use of these other services
spilled over to decreased behavioral
health hospital admissions or whether
the decrease was due to supply shocks
or to increased opportunity costs re-
sulting from disaster repairs or other
related situations was not able to be
determined from this analysis.

It should be noted that we report
data on clinical visits associated with a
behavioral health diagnosis. This ap-
proach is vastly different from that of
an epidemiologic prevalence study,
which would use a more objective
measure of whether the visit was
specifically for a mental health condi-
tion. An increase in our count of men-
tal health visits could be due to an ac-
tual increase in the number of visits
for mental health reasons or to an in-
crease in the practice of recording
mental health diagnoses without a
true increase in the number of visits.
If the practice of recording diagnoses
after the hurricane varied by provider
type, our results would have reflected
this difference.

Despite the limited generalizabili-
ty of this study to non-Medicaid pop-
ulations, our results are consistent
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with current literature noting in-
creased use of mental health services
by persons with nonsevere mental ill-
ness after a natural disaster. Assum-
ing that service delivery is uninter-
rupted by the disaster, some types of
practitioners who provide mental
health services should expect in-
creased demand. Planners and policy
makers may help meet this need by
dispatching additional providers to
affected areas and supplementing
the supply of antianxiety and antide-
pressant medications to local phar-
macies and facilities. However, there

-
The
significant impact
of Hurricane Floyd on
the use of mental bealth
services and spending on
medications underscores
the importance of
planning for the
implementation of
buman services
after similar

events.

are also indications that demand may
not increase—at least for certain
types of services. We did not find a
consistent pattern in service use,
which, together with other studies,
points to the difficulty in predicting
service demand after a disaster. It is
evident that in this and other studies
many other unmeasured factors
come into in determining how a pop-
ulation responds to extreme situa-
tions. This unpredictability speaks
even more to the need to conduct

monitoring and exercise diligence in
the postdisaster period.

The results of this study in all like-
lihood underestimate mental health
service use. In the days and months
after the hurricane, federal and state
governments, as well as a multitude
of religious and other voluntary agen-
cies, contributed substantially to the
relief efforts in communities affected
by Hurricane Floyd. Support was
used for an array of purposes, includ-
ing provision of mental health servic-
es. In select instances, relief aid was
targeted directly at mental health
services. For example, one month af-
ter the hurricane, the state of North
Carolina received a grant of $868,670
specifically for mental health-related
expenditures (18). More than half of
this money, which was provided by
FEMA in conjunction with the emer-
gency services and disaster relief
branch of the federal Center for
Mental Health Services, was fun-
neled directly into the 13 area mental
health agencies that serve the entire
area affected by the storm. The re-
mainder was used for informational
materials, training for local outreach
staff, recovery-focused activities in
schools, and direct outreach to fami-
lies and particularly vulnerable popu-
lations. On a state level, the North
Carolina Division of Aging allocated
funds to five regional area agencies
on aging for crisis counseling and out-
reach for older adults (18).

A multitude of other government
and private voluntary agencies
worked and provided aid in eastern
North Carolina, including churches,
the Salvation Army, Disabled Ameri-
can Veterans, hospitals, and universi-
ties. Although no direct accounting of
mental health services provided by
these agencies is available, on the ba-
sis of media reports and anecdotal ev-
idence we suspect that they had an
important impact. In the midst of a
disaster recovery effort, it is also diffi-
cult to account for mental health
“services” that may have been provid-
ed in the context of medical, law en-
forcement, religious, and an array of
other services.

Although our findings show in-
creased use of some services after the
hurricane, the problem of unmet de-
mand may have longer-lasting effects
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on rates of PTSD in communities lo-
cated near these most severely affect-
ed counties (17). Wang and colleagues
(7) note that the lack of significant
postdisaster differences between se-
verely affected and nonaffected com-
munities may be due to increased
rates of PTSD in areas not directly af-
fected and the lack of attention given
to first responders and health care
providers in these communities.

A limitation of this study was our
inability to determine the impact of
other help-seeking behaviors. Affect-
ed individuals may have sought help
from other sources, such as support
groups, family members, and, as dis-
cussed earlier, through special gov-
ernment grants, religious organiza-
tions, or other providers not covered
under the Medicaid program. Short-
term outmigration of residents in the
most severely affected areas also
could not be captured in our data, al-
though Domino and colleagues (16)
explored permanent relocation as re-
flected in the county of residence re-
ported in Medicaid administrative
data and found no evidence of in-
creased relocation from severely af-
fected to other counties. Our data are
insufficient to provide evidence of
these behaviors or to refute their exis-
tence. Future studies should examine
these other help-seeking behaviors.

Given our findings, psychiatrists
and other mental health providers, as
well as nonspecialist health practi-
tioners, should be cognizant of the ef-
fects of disasters on their practice and
possible changes in patient help-seek-
ing behaviors in both the short and
long term. The characteristically long
lead time associated with the arrival

Correction

of a hurricane may provide the time
needed by emergency planners to
prepare support structures to meet a
variety of needs, including mental
health needs. However, individual
practitioners should be aware of the
fluctuating effect on their caseload
and demand for medications. ¢
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