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Objectives. To understand changes in behavioral health services utilization and ex-

penditures before and after natural disaster with an adult Medicaid population affected

by the Baton Rouge, Louisiana–area flood (August 2016).

Methods. We examined de-identified behavioral health claims data for Medicaid-

insured adults in the affected region for 10 months before and after flooding (October

2015–June 2017). This constituted 273233 provider claims for 22 196 individuals. Claims

data included patient gender, behavioral health diagnoses, treatment dates, and costs.

We made adjustments for Medicaid expansion by using monthly enrollment data.

Results. Overall, most male patient behavioral health care visits were for substance

use disorders (33.6%) and most female patient behavioral health care visits were for

depression-related disorders (30%). Both diagnostic categories increased after the flood

by66%and44%, respectively. Expansionaccounted for a4% increase in claims. Postflood

claims reflected 8% to 10% higher costs.

Conclusions. Greater amounts of behavioral health care services were sought in all

10 months of the postflood study period. We observed gender differences in use of

services and diagnoses. Behavioral health care services following natural disasters must

be extended longer than traditionally expected, with consideration for specific pop-

ulation needs. (Am J Public Health. 2019;109:S316–S321. doi:10.2105/AJPH.2019.305193)

In August 2016, a flood in Baton Rouge,
the capital city of Louisiana, brought

7-trillion gallons of rain in a period of 36
hours. In addition to $20 billion in property
damage, one third of the homes in the region
were destroyed.1 Another 6000 businesses
were flooded, and more than 278 000 resi-
dents were unable to return immediately to
work.1 As is common following disasters,
high rates of symptoms of depression, anxiety,
and posttraumatic stress disorder (PTSD) can
persist for months or years, creating a need to
expand services and outreach for mental
health.2

Before this flood, the Greater Baton
Rouge Area (Ascension, East Baton Rouge,
East Feliciana, and Livingston Parishes) was
already limited in its capacity to provide
behavioral health services, because, in part,
of the 2013 closure of its local public
hospital.3 This hospital had previously
delivered care to those living in poverty
or without health insurance. In fact, East

and West Baton Rouge Parishes were
both designated as mental health profes-
sional shortage areas for low-income
populations.4

Newly elected Governor John Bel
Edwards signed Executive Order JBE 16–01
on January 12, 2016. This order formally
expanded Medicaid eligibility for Louisiana
residents in an effort to facilitate access to care
and improve outcomes for mental and
physical health.5,6 Enrollment began in June
2016 with coverage beginning July of the

same year and 1 month before the Baton
Rouge–area flood.5

In January 2017, community and aca-
demic partners with more than a decade of
history of collaboration created Resilient
BatonRouge (RBR).7–11With infrastructure
support from the Baton Rouge Area Foun-
dation and funding from the Robert Wood
Johnson Foundation, the initiative aimed to
relieve existing and storm-exacerbated dis-
parities in mental and behavioral health access
and outcomes.12 RBR’s goals were to bring
evidence-based models to boost local pro-
viders’ abilities to address common post-
disaster behavioral health issues, focusing first
on depression in adults and creating con-
nections locally and nationally that would
support community resilience and recovery.
It focused on building collaboration among
agencies, communities, government, and
other stakeholders to bolster resilience in
ways that would be meaningful to commu-
nities and to strengthen long-term ability
to adapt to natural disasters and other hazards.
RBR also sought to learn from community
residents and service providers what gaps
existed in addressing mental health and
what the strengths and priorities were for
improvements.12

In collaboration with RBR, in this study,
we aimed to address a commonly identified
community concern regarding how and
whether community residents accessed be-
havioral health services. Specifically, we
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investigated pre- and postflood Medicaid
utilization data to understand impacts on
population behavioral health systems after
a catastrophic natural disaster.

METHODS
The Louisiana State University School of

Public Health, in partnership with the RBR
project, requested de-identified Medicaid
utilization data. We received a full data set
from the Louisiana Department of Health,
Office of Behavioral Health in April 2018.
This data set contained the behavioral health
service (i.e., mental health and substance
use treatment) utilization information on
more than 22 000 adult Medicaid patients
(n= 22196) from Ascension, East Baton
Rouge, East Feliciana, andLivingstonParishes.
These patients were documented as receiving
services from October 2015 through June
2016 (10 months before the flood), and from
September 2016 through June 2017 (10
months after the flood). The flood occurred
August 12 through August 22 and affected all
of the parishes listed.1 These data included
all adult, aged 18 years or older, visits to
Medicaid-funded service centers. Medicaid-
funded behavioral health treatment service
locations included community mental health
centers, shelters, inpatient hospitals, inpatient
psychiatric facilities, outpatient hospitals, resi-
dential treatment facilities, and others.

This analysis controlled for the effect of
Louisiana Medicaid expansion to ascertain
actual change in services utilization attribut-
able to the flood. We identified a 4% increase
in Medicaid participants by examining the
difference between pre-expansion and post-
expansion enrollment. Specifically, before
expansion, or 10 months before the flood,
34.3% (1 602 954) of Louisiana residents were
enrolled in Medicaid.13 The breakdown for
the Baton Rouge area was 31% as a whole
(33%East BatonRouge, 25%Ascension, 38%
East Feliciana, 30% Livingston).13 After
Medicaid expansion, fiscal year 2016–2017,
38.3% (1790956) of Louisiana residents were
enrolled in Medicaid.14 For the Baton Rouge
area, this was 35% enrolled (37% East Baton
Rouge, 28% Ascension, 44% East Feliciana,
33% Livingston).14 Subtracting the area’s
Medicaid enrollment before expansion from
the enrollment after expansion suggests a –4%

adjustment is needed to compare utilization
before and after the flood to account for
Medicaid expansion 10 months before the
flood in the years 2015 to 2016 and 10 months
after the flood in 2016 to 2017. For clarity,
nonadjusted numbers are also included in the
findings.

RESULTS
Most patient visits were documented in

East Baton Rouge Parish (73%), which also
had the highest population of Medicaid-
insured adults of parishes in the Baton Rouge
area. The average number of visits over the 21
months reviewed was 10.0 visits per patient
(range was 1 visit to 221; these data include
both outpatient and inpatient or residential
visit days).

Claimsmadewere for patients who ranged
in age from 18 to 90 years, with a mean pre-
and postflood age of 37.3 and 36.4 years old,
respectively. Claims were predominately for
women in both study periods: 64.7% (n=
45519) women before the flood and 59.8%
(n=117538) women after the flood. Treat-
ment service delivery locations also remained
similar before and after the flood, the most
common being residential treatment (37.7% of
preflood claims; 40.4% of postflood claims),
followed by outpatient treatment (34.2% of
preflood claims; 32.1% of postflood claims) and
hospital or inpatient treatment (14.9% of pre-
flood claims; 16.8% of postflood claims).

Behavioral Health Services
Utilization

During the 10 months before the flood in
2015 to 2016, there were 76 597 behavioral
health claims (i.e., visits to providers forwhich
Medicaid reimbursement was sought). These
claims were made for the 58 810 Medicaid-
insured adults in the 4 parishes studied. This
constitutes an average claim rate of 1.302 per
Medicaid-insured adult. All 4 parishes had
higher average visit rates in the 10 months
after the flood in 2016 to 2017, with 196 636
total claims for 107 367 individuals. This
represents a claims rate of 1.831, an increase of
0.529 visits per individual from the previous
year. All 4 parishes followed this overall trend
of higher rates of claims per individual in 2016
to 2017 as compared with 2015 to 2016.

The average number of patient visits in the
4 parishes was 8702 per month before the
flood (October 2015–July 2016) and 16 677
visits per month after the flood (September
2016–July 2017). This is almost double the
utilization of behavioral health services, even
when we adjusted for the 4% increase in the
Baton Rouge area enrollment attributable to
Medicaid expansion. The highest rates of
utilization occurred 5 months after the flood
when from January 2017 through June 2017

TABLE 1—Total Patient Visit Counts
(Claims) by Month Before and After Flood:
Baton Rouge Area, LA, October 2015–June
2017

Parish

Date Total Counts Asc EBR EF Liv

2015

Oct 9 446 895 7 097 203 1 251

Nov 7 891 633 5 947 188 1 123

Dec 7 095 607 5 174 172 1 142

2016

Jan 7 532 713 5 404 195 1 219

Feb 8 229 790 11 417 248 1 179

Mar 8 820 929 6 424 287 1 180

Apr 8 977 792 6 667 276 1 242

May 9 203 812 6 972 271 1 148

Jun 9 404 850 7 061 223 1 270

Jul 12 660 1 217 9 316 382 1 745

Total—Aug 12 765 1 156 9 429 339 1 841

Aug 1–11 5 606 523 4 122 158 803

Aug 12–22a 3 036 254 2 284 75 423

Aug 23–31 4 123 379 3 023 106 615

Sep 13 370 1 339 9 623 354 2 054

Oct 14 849 1 490 10 558 393 2 408

Nov 14 817 1 308 10 938 335 2 236

Dec 15 473 1 554 11 240 341 2 338

2017

Jan 18 211 1 811 13 241 380 2 779

Feb 16 282 1 660 11 854 387 2 381

Mar 19 832 2 229 14 059 452 3 092

Apr 18 072 1 992 12 724 438 2 918

May 19 872 1 992 14 238 458 3 184

Jun 20 433 2 191 14 530 509 3 203

Note. Asc =Ascension Parish; EBR =East Baton
Rouge Parish; EF = East Feliciana Parish;
Liv = Livingston Parish. Claims categorized
according to the “service from” date. The maxi-
mum total service duration for any given claim
was 97 days (for 1 claim), followed by 32 days.
All claims except for 1 spanned no more than
32 days over 2 month.
aFlood.
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the average visits per month were 18 287.
This is greater than 9500 more documented
visits per month than the 4 months (Sep-
tember 2016–December 2016) immediately
following the flood—or, with adjustment for
Medicaid expansion, just less than 9000 more
documented visits (Table 1).

With the exception of community mental
health centers, all of the Medicaid-funded
behavioral health treatment service locations
saw an increase in service utilization greater
than what would otherwise be expected by
Medicaid expansion alone (a 4% increase
would be the typical expectation). The largest
increase in service utilization occurred for
residential placement services (from 7722 to
26 950 patients, a 249.0% increase), followed
by hospital or inpatient services (from 13 821
to 27 312 patients, a 97.6% increase), and
outpatient services (from 56 487 to 95 713
patients, a 69.4% increase).

Behavioral Health Diagnoses
Patients were seen for a range of diagnoses

during these visits. The highest number
of visits were documented as addressing
depression-related issues (23.8%) and sub-
stance use–related issues (23.8%). The reasons
for visits differed by gender.More than a third
(33.6%) of all male visits were for substance
use–related disorders (the most frequent
reason given for a visit) as compared with
female visits that were most often reported
as addressing depression-related disorders

(30.0%). Overall, women were reported
more frequently accessing care, as compared
with men, in every category accept
substance-related disorders (Table 2).

Patient Visits by Diagnosis Counts
Diagnoses seen in behavioral health set-

tings supported by Medicaid also fluctuated
before and after the flood. Specifically, the
average monthly visits for diagnosed behav-
ioral health conditions seen after the flood all
showed increases. The largest average in-
creases were in visits for substance-related
and addictive disorders (+70%), trauma
and stress-related disorders (+66%), anxiety
disorders (+49%), and depressive disorders
(+48%; with adjustment for Medicaid
expansion—66%, 62%, 45%, and 44%, re-
spectively). In terms of total numbers of visits,
substance-related and addictive disorders and
depressive disorders placed the most demand
on settings (Table 3).

Medicaid Costs
The totalMedicaid paid for services during

the study period was $28 334 973 with an
average cost of $104 per visit. These costs are
different before and after the flood. Before the
flood, the total costs for visits was $7 260 059,
with an average visit costing $95. After the
flood, Medicaid paid $21 074 914, with an
average service visit costing $107. This rep-
resents a 14% increase in payments after the

flood (an 8–10% increase when we adjusted
for Medicaid expansion). Figure 1 shows
the average monthly cost of mental health
treatment reimbursements throughout the
entire study, before and after the flood.

DISCUSSION
This case study of Medicaid-funded be-

havioral health service utilization 10 months
before the flood and 10months after the flood
supports the need for increased behavioral
health services, particularly after a disaster.
Previouswork has demonstrated that one third
of individuals with significant exposure to a
natural disaster develop behavioral health
disorders.15 A theoretical description of how
individuals come to termswith such events and
work through grief is described in phases of
disaster by DeWolfe. DeWolfe’s framework
describes 4 phases of a disaster: mitigation,
preparedness, response, and recovery.16,17

During the response stage, communities can
see an increase in bonding, often referred to as
the “honeymoon phase.” This newfound
cohesion can provide initial improvement in
coping but is often not sustained. Thus, be-
havioral health conditions may not emerge
until after this honeymoon phase is complete.
De Ville de Goyet et al. expand DeWolfe’s
framework, particularly the recovery stage of
disaster, stating the need for psychosocial af-
tercare services to be explicitly expanded for at
least 6 months after a disaster.18 To mitigate
barriers to care, previous literature has sug-
gested that such expanded services should be
accessible regardless of health insurance sta-
tus.19 The present study, however, provides
insight to the unique situation of a disaster
event when insurance access is expanded in
addition to behavioral health services.

Palinkas et al. found that high rates of
symptoms of depression, anxiety, and PTSD
persisted in the months, and even years, after
disasters, creating a need to expand services
and outreach for mental health.2 Higher
utilization of services was found in this study
as well, consistent with this literature. The
current study also expands research by
Palinkas et al. via inclusion of substance-related
disorders, which rose 70%, as compared with
trauma, anxiety, and depression-related issues
that increased approximately 48%.2

TABLE 2—Visits by Diagnoses and Gender Before and After Flood: Baton Rouge Area, LA,
October 2015–June 2017

Diagnosis Total Visits, No. (%) Men, No. (%) Women, No. (%)

Schizophrenic and psychotic disorders 50 342 (18.4) 28 393 (26.7) 21 949 (13.1)

Bipolar disorders 32 049 (11.7) 7 360 (6.9) 24 689 (14.8)

Depressive disorders 65 009 (23.8) 14 858 (14.0) 50 151 (30.0)

Anxiety disorders 18 987 (6.9) 4 188 (3.9) 14 799 (8.9)

Trauma and stress disorders 10 176 (3.7) 2 161 (2.0) 8 015 (4.8)

Substance and addictive disorders 64 981 (23.8) 35 632 (33.6) 29 349 (17.6)

All others 31 689 (11.6) 13 584 (12.8) 18 105 (10.8)

Total 273 233 106 176 167 057

Note. The following classification scheme was used for patient diagnoses, based on the International
Classification of Diseases, Tenth Revision (ICD-10; Geneva, Switzerland: World Health Organization; 1992)
system: schizophrenia and psychotic–related disorders: ICD F20-29; bipolar disorders: ICD F30-31;
depressive disorders: ICD F32-33; anxiety disorders: ICD F40-419; trauma and stress-related disorders:
ICD F43-439; substance use and addictive disorders: ICD F10-19.
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Previous studies have shown gender dif-
ferences in use of behavioral health services
and diagnoses.20–22 Specifically, earlier data
on treatment patterns have shown higher
rates of visits and treatment with women.20

Gender gaps have also been observed in di-
agnoses, with men having higher rates of
substance use disorders and women hav-
ing higher rates of both depression and
anxiety-related conditions.21,22 The current
study parallels these data and expands upon
the research by showing an accentuation of
needs in these treatment areas after a disaster.
The practice implication of these data suggests

a need for increased clinical focus on sub-
stance use and depression and anxiety disor-
ders and gender considerations for each in
the aftermath of a disaster. Further study of
the gendered differences in the acute and
long-term psychosocial effects of a natural
disaster would contribute to the growing
body of research examining gender and
disasters.23,24

Claims data reflect higher utilization and
costs immediately following Medicaid ex-
pansion, with a slight plateau in the brief
period between expansion and the flood.
However, we observed greater utilization of

behavioral health services in all 10 study
months after theflood evenwhenwe adjusted
for the increase in the number of Medicaid
enrollees during that same period. Thus, the
traditional recommendation of psychosocial
services expanding for at least 6 months after a
disaster, as argued by De Ville de Goyet et al.,
may not be adequate to address needs during
the recovery phase of a disaster.18 Other
natural disaster studies have found persistence
of treatment needs up to 2 years after an
event.25

Previous research on natural disasters in
Louisiana has found significant prevalence of

TABLE 3—Behavioral Health Diagnostic Categories Before and After Flood: Baton Rouge–Area, LA, October 2015–June 2017

Diagnostic Category

Date Schizophrenic and Psychotic Bipolar Trauma and Stress Depressive Anxiety Substance and Addictive Other

2015

Oct 2 683 1 181 249 1 940 577 1 430 1 092

Nov 2 189 915 206 1 546 474 1 431 907

Dec 1 679 927 238 1 789 500 977 790

2016

Jan 1 675 991 196 2 054 493 992 946

Feb 1 957 1 100 212 2 188 471 1 110 985

Mar 2 081 1 193 236 2 370 620 1 160 953

Apr 2 150 1 148 244 2 411 555 1 163 1 084

May 2 183 1 248 268 2 459 586 1 261 993

Jun 2 123 1 293 255 2 494 662 1 334 1 053

July 2 434 1 462 335 3 144 838 3 016 1 122

Before flood, mean 2 115 1 146 244 2 240 578 1 387 993

Total Aug 2 397 1 356 411 3 184 881 2 939 1 202

Aug 1–11 1 034 587 158 1 418 401 1 311 526

Aug 12–22a 513 309 104 705 186 817 291

Aug 23–31 850 460 149 1 061 294 811 385

Sep 2 251 1 500 526 3 321 928 3 153 1 338

Oct 2 401 1 722 575 3 631 931 3 853 1 374

Nov 2 390 1 692 595 3 727 952 3 691 1 383

Dec 2 259 1 741 578 3 939 991 4 205 1 397

2017

Jan 2 807 2 002 701 4 452 1 214 5 017 1 586

Feb 2 535 1 684 663 3 973 1 098 4 611 1 354

Mar 2 893 2 123 834 4 834 1 327 5 490 1 790

Apr 2 575 1 955 711 4 527 1 240 4 928 1 595

May 2 734 2 115 911 5 102 1 355 5 323 1 763

Jun 2 650 2 140 986 5 337 1 360 5 663 1 765

After flood, mean 2 550 1 867 708 4 284 1 140 4 593 1 535

Increase 435 721 464 2 044 562 3 206 542

Total 49 046 31 488 9 930 68 422 18 053 62 747 26 472

Note. The following classification scheme was used for patient diagnoses, based on the International Classification of Diseases, Tenth Revision (ICD-10; Geneva,
Switzerland: World Health Organization; 1992) system: schizophrenia and psychotic–related disorders: ICD F20-29; bipolar disorders: ICD F30-31; depressive
disorders: ICD F32-33; anxiety disorders: ICD F40-419; trauma and stress-related disorders: ICD F43-439; substance use and addictive disorders: ICD F10-19.
aFlood.
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PTSD and other mood disorders in affected
populations.26 Galea et al. found that natural
disasters in Louisiana affected behavioral health
outcomes in association with disaster exposure
and independently of socioeconomic status,
which suggests that the findings of this
study are likely generalizable to the entire
affected population of Baton Rouge rather
than onlyMedicaid-insured individuals.26 It is
reasonable to conclude that all health care
networks (private and public) should plan to
expand and facilitate access to behavioral
health services following natural disasters, in
particular for the treatment of depression-
related disorders and substance use–related
disorders. Service capacity–building efforts
focused on expanding behavioral health
outreach and training for providers in
evidence-based therapies may be particularly
effective in postdisaster contexts.10–12

Behavioral health care access in response to
natural disasters is of particular importance in
Louisiana. In a previous study of behavioral
health care and primary care integration,
76% of individuals who screened positive
for PTSD had a history of natural disaster
exposure. The majority of patients in that
study were female, consistent with the present
findings.27

Limitations
Following Hurricane Katrina in 2005,

the majority of individuals who received
treatment of behavioral health conditions did
not receive psychotherapy, and the majority
were not treated by a behavioral health
specialist.28 Instead, most received treatment
by a general health care practitioner.28 Our
study of the Baton Rouge–area flood did not
differentiate among types of treatment or
providers, though this is recommended as an
area of future examination. Furthermore, we
did not specifically survey the effect of the
flood upon individuals who were receiving
behavioral health services before disaster
exposure. Individuals with predisaster be-
havioral health disorders may have increased
risk for poor health outcomes,29 and the effect
of the flood on this subpopulation merits
additional, future study.

This retrospective study did not exclude
newMedicaid enrollees in its analyses because
the database utilized did not include this in-
formation; rather, the information was de-
identified. This limitation did not allow for
isolated analyses of individuals who were
Medicaid beneficiaries before the flood. This
study posits that if the flood had not occurred,
there would have been an expected increase
of 4% in behavioral health visits or claims for

this region. However, following the flood,
there were significantly more claims than
what would typically be expected to be at-
tributable to Medicaid expansion alone, thus
arguing a disaster effect regardless of expan-
sion. Finally, this study was limited to the
effect of the flood on Medicaid insurance
claims related to behavioral health services.

Conclusions
Following the Baton Rouge–area flood,

increased amounts of behavioral health ser-
vices were sought in all 10 months of the
postflood study period. In addition to utili-
zation increases, there were differences in
treatment patterns and diagnoses between
genders. In particular, women had higher
rates of visits and treatment and greater di-
agnoses of depression and anxiety disorders
while men had higher rates of substance use–
disorder diagnosis. The findings of this study
argue the need for the extension of behavioral
health care services following a disaster and
considerations for the gendered differences in
need within the population. Disasters are
known to have an impact on service utili-
zation in other medical fields,30 and the
impact of the flood and Louisiana Medi-
caid utilization in other health categories
(e.g., chronic disease management, infec-
tious disease incidence) remains to be
determined.
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