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HURRICANE KATRINA WAS THE MOST DEVASTATING

natural disaster in US history. Large parts of
New Orleans and nearby Louisiana parishes
were destroyed. About 90 000 square miles of

the Gulf Coast, an area roughly the size of Great Britain,
was declared a federal disaster area. The often contami-
nated flood waters covering much of New Orleans for
almost 2 months contained a mix of raw sewage, bacteria,
millions of gallons of oil, heavy metals, pesticides, and toxic
chemicals, raising health concerns for residents and
cleanup workers.

As recently as June 19, 2006, Federal Emergency Man-
agement Agency (FEMA) officials estimated that as many
as 2.5 million Gulf Coast residents may have been dis-
placed from their homes by hurricanes Katrina and Rita; this
number is based on FEMA applicants whose mailing ad-
dresses were outside of their home ZIP code and the as-
sumption that each applicant represents an average of 2.5
people.1 Although more than 1.5 million residents fled the
storm, hundreds of thousands remained behind, many of
whom died or were injured during or in the immediate af-
termath of the storm. As of July 2006, more than 1800 deaths
were reported, including 1577 in Louisiana, and 231 in Mis-
sissippi.2,3 The number of fatalities would undoubtedly have
been higher without prestorm evacuation and the efforts of
many government and military personnel, first respond-
ers, area citizens, and volunteers.

Disruptions and Uncertainties
in the Aftermath of Hurricane Katrina
The aftermath of Hurricane Katrina and, less than a month
later, Hurricane Rita, tested both the US public and private
health care systems as never before; the results, at best, are
mixed. Many hospitals and nursing homes were damaged
or destroyed, and a reported 215 patients and residents died
in these types of facilities.4 In New Orleans, many hospitals
and nursing homes were flooded before patients and staff
had the ability to evacuate. Health care workers often took
heroic measures to reduce patient mortality in the long days
before rescue.

After the storm, health care remained compromised both
for patients who were evacuated to other areas and for those
who remained in the region. Medical and prescription records
were destroyed; disruptions of pharmacy and distribution
networks left patients without necessary medicines; and
emergency medical service operations were adversely af-
fected. Usual patient care patterns were disrupted as trans-
portation networks failed and after many physicians, other
health care professionals, and their staffs were forced to re-
locate and care for themselves and their own families. Treat-
ment programs for patients with cancer, cardiovascular dis-
eases, human immunodeficiency virus, mental illnesses,
substance abuse, diabetes, and other long-term diseases were
disrupted or ended. Some New Orleans residents endured
threatened and actual physical and sexual violence until po-
lice and armed forces restored law and order. Evacuees also
reported similar episodes of violence.

The economic, physical, and psychological damage to sur-
vivors of Katrina may ultimately be incalculable. Hundreds
of thousands of people lost friends, family members, homes
(31% of Louisiana and 21% of Mississippi homes in the hur-
ricane-affected areas were damaged or, in some cases, lost5),
jobs, automobiles, pets, photographs, and family keep-
sakes. In the hurricane’s wake, families and friends were scat-
tered around the country, disrupting social support net-
works that help buffer the effects of chronic stress. The initial
lists of thousands of missing persons represent a fraction
of the numbers of traumatized friends and families. Other
major uncertainties remain: unresolved insurance claims,
the possibility or forbiddance of rebuilding, insurance avail-
ability and affordability, availability of employment oppor-
tunities, and viability of the educational system and the health
care system.

Mental Health Problems
After the initial crisis, the health care focus appropriately
shifted from emergency response to caring for individuals
developing or living with more chronic illness. Residents,
rescuers, and health care workers were expected to de-
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velop high rates of mental health disorders, including post-
traumatic stress disorder (PTSD), depression, anxiety, and
substance abuse.

About 7 weeks after the hurricane, between October 17 and
October 22, 2005, the Centers for Disease Control and Pre-
vention (CDC) conducted a rapid-needs-assessment survey
of returning New Orleans area residents for the Louisiana Of-
fice of Mental Health.6 Interviewers randomly selected house-
holds from 24 census blocks in Orleans Parish and 21 in Jef-
ferson Parish, contacted 224 adult representatives (1 per
household), and successfully interviewed 166 (74%), using
SPRINT-E, a self-reported, postdisaster assessment that screens
for symptoms of PTSD, depression, and impaired function-
ing to assess the need for mental health services. Of the sur-
vey respondents, 56% reported having a chronically ill mem-
ber in their household, 23% reported problems obtaining
medical care, and 9% reported difficulty obtaining prescrip-
tion medications. Only 35% reported being employed at the
time of the survey compared with 73% who reported em-
ployment before the disaster. Fifty percent of survey respon-
dents’ answers indicated possible need for mental health as-
sistance, and 33% had probable need for mental health needs
assistance. Moreover, nearly 26% of respondents indicated
that at least 1 household member needed mental health coun-
seling, yet only 1.6% of those residents who were reportedly
in need were receiving counseling.

In February 2006, the Columbia University School of
Public Health in collaboration with the Children’s Health
Fund Project Assist conducted a survey of trailer or hotel
residents receiving subsidies from FEMA. Researchers
used a multistage sampling strategy to assess the health of
families and children from a cohort representing more
than 12 000 households living in FEMA-subsidized hous-
ing at the time. Researchers interviewed representatives of
665 of 820 randomly selected households in which an
adult was present in the 1601 households in the final sam-
pling frame (81% cooperation rate and 42% overall
response rate) using the validated Medical Outcomes
Study Short-Form 12 Health Status Survey version 2
(David Abramson, PhD, written communication, July 9,
2006).7 One hundred thirty-seven (68%) of 202 of the
female caregivers who responded to the survey indicated
having a mental health disability due to symptoms of
depression, anxiety, or other psychiatric disorders. These
women were 2.5 times more likely than those whose sur-
vey scores suggested low levels of psychiatric disorders to
have children with mental health problems. Since Hurri-
cane Katrina, caregivers reported that 106 (44%) of 242
children had symptoms of new mental health problems,
such as depression, anxiety, and sleep problems.

Seven to 13 weeks after the hurricane, the CDC con-
ducted an assessment of members of the New Orleans Po-
lice Department and New Orleans Fire Department using the
Center for Epidemiologic Studies Depression Scale and the
Veterans Administration checklist to identify symptoms of

PTSD.8 A total of 912 police officers completed the question-
naire, resulting in an estimated overall participation rate of
65% to 76% based on an estimated 1200 to 1400 police of-
ficers on duty at the time of the interviews. Of the partici-
pating police officers, 170 (19%) reported PTSD symptoms
and 227 (26%) of the 888 who responded to such questions
reported major depressive symptoms.8 Fire department of-
ficials reported that of the 683 firefighters on its most recent
(prehurricane) roster, 525 (77%) completed the same ques-
tionnaire. Of those, 114 (22%) reported symptoms consis-
tent with PTSD, and 133 (27%) of the 494 who responded
to such questions reported major depressive symptoms.8

Mortality, Suicide, and Homicide Rates
Although obtaining reliable data has been difficult, the mor-
tality rate appears to have increased, due to suicide and other
medical causes as suggested by a 25% increase in the num-
ber of death notices published in the Times-Picayune for Janu-
ary 2006 vs January 2005.9 The Deputy Coroner of New Or-
leans recently reported a near 3-fold increase in the suicide
rate in Orleans Parish, from 9 to 26 per 100 000, in the first
4 months after Katrina.10 Although most officials agree that
the suicide rates have increased, these numbers should be con-
sidered estimates at this time because of considerable prob-
lems with accurately estimating population sizes, self-
inflicted deaths that are still unclassified, and other coding
problems. Furthermore, although the murder rates in New
Orleans had decreased 36.5% from 59.7 per 100 000 in 2005
to 37.9 per 100 000 in the first quarter of 2006, by the sec-
ond quarter of 2006 the murder rate had increased to 71 per
100 000 (through June 25), a 37.1% increase over pre-
Katrina levels.11

One key issue with calculating any type of mortality or
disease rate is the complexity of accurately determining the
populations of areas. The FEMA assistance lists, for ex-
ample, are reported to contain multiple entries for a single
person, ineligible applicants, and people not living in the
area where they are applying (split families). The FEMA as-
sistance numbers, though criticized, may still provide the
best current population estimates, but more complete com-
munity surveys would be helpful.

Adverse Health Effects and
Use of Mental Health Services
The longer-term adverse health effects of the disaster can
be expected to be substantial and require follow-up assess-
ments to determine the need for mental health care ser-
vices. Significant life events and chronic stress have been
previously linked to an increased risk of psychiatric disor-
ders, particularly major depression.12,13 In turn, depression
appears to be associated with an increased risk of hyper-
tension,14 heart disease,15 and diabetes.16 Depression and anxi-
ety disorders are known to increase mortality rates.17 Alco-
hol, drug, and nicotine abuse are reported to increase after
disasters and are associated with increased morbidity and
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mortality, and alcohol and substance abuse also are associ-
ated with increased deaths from motor vehicle collisions and
violent crime.18,19

Initial assessments from the Substance Abuse and Men-
tal Health Services Administration (SAMHSA) estimated that
500 000 residents may need mental health assistance. In Mis-
sissippi, mental health crisis counselors with Project Re-
covery (funded by FEMA, facilitated by SAMHSA, and work-
ing for the Mississippi Department of Mental Health) reported
having had more than 1 million brief encounters (lasting
less than 15 minutes, during which time they answered ques-
tions and handed out information) and reported having had
150 575 encounters lasting more than 15 minutes since Sep-
tember 2005. The majority of the longer encounters were
single visits, but some individuals had been seen more than
once. Of these longer encounters, 9537 patients required
mental health referral for more intensive treatment and 2264
required substance use disorder treatment.

Project Helpline crisis calls in Mississippi, which are mostly
for people dealing with depression and anxiety, increased
by 61% between March 1 and May 31, 2006, compared with
the period between October 1 and December 31, 2005 (Al-
bert Hendrix, PhD, and J Hillman, written communica-
tions June 28, 2006). In Louisiana, between September 2005
and May 2006, a total of 158 260 referrals were made by Loui-
siana Spirit mental health crisis counselors who were sup-
ported by FEMA and SAMHSA, and worked with the Loui-
siana Department of Mental Health. During that same time,
19 934 of those residents were referred for mental health ser-
vices and 574 were referred for substance abuse services (An-
thony Speier, PhD, written communication, June 29, 2006).
These reports do not include individuals who indepen-
dently sought treatment or received private referrals for men-
tal illnesses related to or exacerbated by the hurricane.

The National Institute of Mental Health has funded a study
of residents affected by Katrina, known as the Hurricane Kat-
rina Community Advisory Group survey. Data from this
study and other ongoing assessments may help refine the
earlier estimates of the numbers of people needing mental
health assistance after the hurricanes. It is essential that the
numbers needing mental health assistance and long-term
follow-up care be updated and validated so that essential
care can be provided and appropriate funding can be se-
cured for future services, continued follow-up, and appro-
priate research.

Access to Medical and Psychiatric Care
The need for access to general medical care and psychiatric
care services continues. However, the availability of physi-
cians is limited since many offices were destroyed and prac-
tices were closed. Recent estimates project that only 140 of
617 primary care physicians returned to practice in New Or-
leans after Katrina and that only 22 of 196 psychiatrists con-
tinued to practice.20 Orleans Parish has been designated as a
shortage area by the Federal Health Resources and Service

Administration.21 Only 100 of about 400 physicians partici-
pating in Medicaid program in the Gulf Coast area prior to
the hurricane are still participating in Medicaid after Katrina
(Albert Hendrix, PhD, written communication, June 28, 2006).

Following the disaster, SAMHSA funded the Katrina
Assistance Project, in which more than 1200 volunteer,
licensed mental health and substance abuse professionals
conducted more than 90 000 counseling sessions. These
volunteers served across Louisiana and in parts of Missis-
sippi and Alabama, making more than 13 700 referrals for
mental health and substance abuse treatment and for social
services through April 2006. However, many of the Kat-
rina Assistance Project volunteers have left the region
since funding for the program ended on June 30, 2006
(Chu Chu Saunders, MD, oral communication, July 11,
2006, and Anne Mathews-Younes, EdD, written communi-
cation, July 13, 2006).

Access to care has been restricted by the Stafford Act of
1974. This federal statute, designed to supplement the ef-
forts of the affected state and local governments in expe-
diting assistance, emergency services, and reconstruction
and rehabilitation of devastated areas, mandates that fund-
ing for SAMHSA mental health treatment only be used for
crisis management, not for continuing treatment.22

Access to inpatient psychiatric services has been particu-
larly affected. For example, the Medical Center of Louisi-
ana New Orleans (formally Charity Hospital), which had
96 inpatient psychiatry beds before the storm, has not re-
opened. Approximately 200 other beds in New Orleans area
private hospitals and the New Orleans Veterans Adminis-
tration Hospitals also remain closed. Similarly, the Veter-
ans Administration facility in Biloxi, Miss, was destroyed;
this facility had 144 psychiatry beds. The City of New Or-
leans periodically releases data about health care resources
in the area. For example, on June 14, 2006, only 2 psychia-
try beds were available within 25 miles of the city, and there
were no inpatient substance abuse detoxification beds closer
than 75 miles away in Baton Rouge, La.23 Thus, mental health
services in the region are lacking when they are most needed.

Rebuilding the Gulf Coast Health Care
Infrastructure
The aftermath of hurricanes Katrina and Rita yields a long
list of needs, including long-term funding for rebuilding the
health care infrastructure in the Gulf Coast area and for at-
tracting physicians and other health care professionals for
outreach and treatment programs. Federal assistance is
needed to jump-start the National Health Care Service pro-
gram for the region; continue funding for the federal
SAMHSA volunteer counseling programs until more re-
sources are available; fund disaster and environmentally re-
lated medical and psychiatric research studies of residents,
workers, and rescuers; and rebuild the area’s teaching hos-
pitals and training programs to steadily increase the num-
ber of physicians and other health care professionals.
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The annual cost of treating 1 mentally ill person in Loui-
siana averages roughly $2900, based on the average of treat-
ment costs for 40 000 patients in clinic treatment before
Hurricane Katrina (Anthony Speier, PhD, written commu-
nication, June 29, 2006). With an estimated 500 000 resi-
dents in the Gulf Coast region potentially needing mental
health assistance, more federal and state help is required to
provide mental health care services and help rebuild local
resources. Assistance and resources are also required for Ba-
ton Rouge; Shreveport, La; Houston, Tex; and other com-
munities that have accepted internally displaced residents
from the storms.

Mental health officials hope that Congress will consider
amending the Stafford Act to allow states the necessary fi-
nancial flexibility to use future SAMHSA crisis counseling
funds for continuing treatment of individuals beyond im-
mediate crisis management after disasters. Consideration
should also be given to expanding Medicaid eligibility for
this and similar disasters and permitting Medicaid patients
18 years and older who require psychiatric treatment to be
admitted to free-standing psychiatric hospitals if no other
beds are available in psychiatric hospitals that are attached
to medical hospitals.

Rebuilding the Gulf Coast goes far beyond the need for
repairing or building the physical infrastructure. For the re-
building effort to be truly termed a success, the health care
infrastructure, including health care workers and the pa-
tients they serve, must be a primary focus of attention and
investment.
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