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Abstract

Severe storms and flooding events are expected to increase in frequency and severity, with lasting
economic, social, and psychological impacts on communities in post-disaster recovery.

In the first mixed methods study to focus on the experiences of Houstonians during Hurricane
Harvey, which resulted in unprecedented and widespread flooding and billions of dollars in
damage, we conducted five focus groups from four neighborhoods almost two years after
Harvey made landfall. Our purpose was to understand how residents withstood and recovered
from flooding-related stressors, what the major sources of support were and what long-term
issues they were still dealing with. Residents relied on their families, friends, and neighborhood
networks offline and online to seek important information about the storm and coordinate rescue
efforts. They turned to their friends and neighbors for help with cleaning their homes and
received support and donations from church and volunteer groups, while in one neighborhood
residents organized themselves and coordinated aid and clean-up activities. Contrasting with
this initial surge of social support that was perceived as overwhelmingly positive, the process

of applying for federal aid was confusing, and residents reported continued stress and mental
health strain. The experiences of Houston residents echo those of Hurricanes Katrina and Sandy
survivors, particularly when seeking federal assistance, an experience that continued to exacerbate
post-disaster stress. Enhanced state and local disaster response mechanisms, as well engaged
partnerships between community stakeholders, academics and policy makers have the potential
to improve community resilience, particularly in the natural and industrial disaster-prone greater
Houston area.
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1. Introduction

Severe storms and flooding events remain the most frequent disasters occurring due to
natural hazards globally [1]. In 2017, floods impacted approximately 55 million people
worldwide [2]. The severity of climate-related stressors is expected to increase with climate
change [3], with significant and lasting public health impacts. Flooding disasters may have
direct effects on health outcomes, for example, through the spread of water-borne illnesses,
exacerbation of chronic illnesses, or through injuries and deaths (e.g., those caused by
falling debris or drowning), as well as indirect health effects, such as adverse birth outcomes
[4-6]. There is also a growing recognition of the impact of flooding disasters on mental
health; post-traumatic stress disorder (PTSD), depression and anxiety following traumatic
exposure to flood events have been the most commonly reported mental health outcomes in
several systematic reviews [4,6-8].

In the post-disaster recovery period, secondary psychosocial stressors, such as dealing
with losses and financial strains or rebuilding and adjusting to new environments, can
impact recovery for survivors [7,8]. The degree of social cohesion and availability of social
support play a critical role in the vulnerability of individuals and communities to the
traumatic impact of flooding disasters, as well as in their ability to deal with stressors

in their aftermath [9]. Unfortunately, flooding disasters often cause social upheaval, loss
and breakdown in social networks, leading to a deterioration of support and potentially
exacerbating the long-term impact of flood exposures [10].

In addition to individual sociodemographic characteristics and health status, factors
influencing a community's vulnerability to the health impacts of floods differ across
geographies, cultures and disasters [11]. In Houston, Texas, the area's shallow floodplains, as
well as its location along the Gulf Coast and the associated occurrence of tropical cyclones
and intense rainfall events, make it particularly vulnerable to flooding [12], and Houstonians
have uniquely endured a series of floods, with one occurring approximately every two years
[13]. Second, as the fourth largest city in the United States (U.S.), Houston is home to a
large ethnically, culturally and socioeconomically diverse population and experiences during
and in the aftermath of floods may differ from one community to another.

Hurricane Harvey made landfall in Texas on August 25, 2017, with torrential rainfalls over
several days causing catastrophic flooding along the Gulf Coast, 68 direct fatalities [14] and
an estimated $125 billion in damages [15]. An estimated 36—48 inches of rain were recorded
in the Houston metro area [15]. In what was to be Houston's third 500-year flood in three
years ([16], many parts of the city saw unprecedented flooding and consequent damage to
approximately 80,000 structures [17]. Controlled releases afterwards from the Addicks and
Barker reservoirs west of the city caused further flooding and displacement. In contrast to
the postdisaster literature of the past two decades, particularly on Hurricane Katrina (2005)
and to a lesser extent, on Hurricane Sandy (2012), there have been fewer studies on effects
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of Hurricane Harvey among Texas Gulf Coast residents and the investigations so far have
focused on disparate flooding exposures [18,19], mental health impact [20-22], social media
use [23,24], disaster preparedness [25], assistance [26] and resilience [27,28]. Additionally,
a few studies have focused on the experiences of specific groups, such as public servants,
first responders and college students [29-31]. However, apart from a single report by the
Kaiser Family Foundation and Episcopal Health Foundation, who conducted surveys and
focus groups in 24 counties along the Texas coast (including Harris County, where Houston
is located) [32], ours is the first study to examine the unique experiences of Houston
residents during Harvey as well their recovery over the long term.

Within a month of Hurricane Harvey making landfall, we launched the Houston Hurricane
Harvey Health (Houston-3H) study, a mixed-methods study, which sought to examine flood-
related exposures on health among Houston residents who were impacted by Hurricane
Harvey [33]. Using quantitative methods, participants self-administered a questionnaire,
were asked to wear a wristband for seven days to assess chemical exposures and provided
biological samples for microbiome analyses both immediately after Harvey and roughly

12 months after the storm. In addition, we conducted focus groups in 2019 to add a

more granular understanding of the complex issues faced by residents in different Houston
communities, how they responded and recovered from the challenges they faced, what

the major sources of support and aid were, and what long-term issues remained almost

two years after the storm. Previously, based on the questionnaire data, we observed that
flood-related exposures were associated with high stress both immediately after Harvey and
12 months later [33]. Here we report on learnings from the focus group discussions with
Houston-3H study participants.

2. Methods

2.1. Houston-3H study population

The sampling frame and recruitment procedures for the Houston-3H Study are described
elsewhere [33]. Briefly, participants came from four different neighborhoods across Harris
County, chosen for having high counts of damaged properties, based on Federal Emergency
Management Agency (FEMA\) preliminary damage assessment (PDA) maps: the Houston
neighborhoods of Addicks, East Houston, and Meyerland, as well as the city of Baytown. In
Addicks, home to predominantly affluent residents, more than 9,000 homes and businesses
were affected by flooding from overflow following the controlled releases of the Addicks
and Barker reservoirs. Within days after Harvey, homeowners upstream and downstream

of the two reservoirs filed lawsuits against the U.S. Army Corp of Engineers for flood
damage [34,35]. East Houston, which is located northeast of the city with primarily low-
income Black and Hispanic/Latinx residents [36], also saw unprecedented flooding, with
the Houston fire department recording 943 rescue calls for help from residents in the area
[37]. We also recruited Baylor College of Medicine (BCM) employees who largely lived

in the Meyerland area, located in southwestern Houston, with a diverse and mostly affluent
population. Surrounding the Brays Bayou, Meyerland lies in a 100-year flood plain and

has seen repeated flooding prior to and during Harvey. Baytown, 30 miles east of Houston
on Galveston Bay, is home to petrochemical and chemical manufacturing complexes and
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downstream of two Superfund sites. The city of Baytown estimated that about 4,300 homes
sustained flood damage [38].

Sociodemographic characteristics and flooding experiences of the study population by
neighborhood are shown in Table 1. Most Houston-3H study participants had their homes
flooded (85%) and damaged (76%). In Baytown, participants had a mean (SD) age of

50.0 (20.9) years, were mostly non-Hispanic Black (74%), and approximately 28% had

a high school education or less. Twenty-eight percent of Baytown participants reported
being rescued during the flood by a friend, neighbor, or emergency worker. East Houston
participants were predominantly Hispanic/Latinx (49%) or Black (47%) and younger, with
a mean (SD) age of 40.8 (19.7) years; 65% had a high school education or less and 40.9%
of them reported being rescued during the flood. Addicks and Meyerland participants were
largely non-Hispanic White (78% and 66%, respectively), with at least an undergraduate
degree (84% and 92%, respectively). Mean (SD) age was 62.6 (22.3) years in Addicks and
50.0 (14.3) years in Meyerland. Over 81% of Addicks residents were rescued, compared to
21% of Meyerland residents.

2.2. Focus groups

Houston-3H participants (adults =18 years) whose homes flooded during Hurricane Harvey
were invited to participate in focus groups. We limited participation to one person

from each household. During screening, participants were asked which language they
preferred (English or Spanish), and we followed up to confirm attendance and coordinate
transportation where needed. This study was approved by the institutional review boards at
The University of Texas Health Science Center at Houston (UTHealth) and Baylor College
of Medicine.

Between May and August 2019, we conducted five focus groups in total: one in English

at each of the four locations, with an additional focus group in Spanish in East Houston
facilitated by a bilingual researcher. All sessions were held at community centers, except

for the Meyerland group, which was held in a conference room on the BCM campus.

After obtaining consent and explaining procedures, sessions were audio recorded and lasted
between an hour and an hour and a half. Lunch was provided after each session and
participants received US$ 20 in cash. The facilitator used open-ended questions and probes
to ask participants to comment on the major issues they experienced during and immediately
after the four days of the storm, how they were able to recover from them and any long-term
issues that remained.

Audio files were transcribed verbatim, and the Spanish transcript was translated into English
by a professional agency. We analyzed the transcripts in the database management program
ATLAS. ti (version 8). In this thematic analysis, two researchers (A.R. and S.M.) used
inductive and deductive codes as they coded two transcripts and developed a coding scheme.
Disagreements were discussed until consensus was reached. The final coding scheme and
code definitions were used by A.R, who analyzed the remaining three transcripts and
grouped the codes into themes with feedback from S.M.
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3. Findings

A total of 43 participants attended five focus groups. The Baytown group included three men
between 45 and 68 years of age, two of them non-Hispanic Black and one non-Hispanic
White. In East Houston, one group was comprised of 17 participants, approximately half
(47%) of whom were men and the majority (60%) were non-Hispanic Black. Ages in

this group ranged between 36 and 81 years. The other East Houston group, conducted

in Spanish, included three women who identified as Hispanic/Latinx and were between

37 and 52 years of age. The Addicks group was comprised of three non-Hispanic White
women and one non-Hispanic White man, whose ages ranged between 59 and 76 years. The
Meyerland group included 16 participants (two of whom were men), between the ages of 38
and 67 and the majority (75%) were non-Hispanic White. Three themes emerged: friends,
neighbors, and outsider support; perceived inefficient, unproductive, and insufficient official
‘assistance’; and mental health strains. Overall, cooperation and support from the ground
level contrasted with the burdens and frustrations experienced at the federal level. Tangible
support provided some relief, but emotional stress continued almost two years later.

3.1. Friends, neighbors, and outsider support

In the days preceding Hurricane Harvey and during the storm, residents received information
from different sources on the potential for flooding, how to prepare and whether and how
they needed to evacuate mostly through their support networks in-person and online. In
addition to following the news on the television and radio, residents discussed preparations
with their families and friends over the phone and learned where to evacuate by word of
mouth from others in their neighborhoods. For support with evacuation, residents used social
media as they turned to their families, friends, neighbors, coworkers, and volunteers from
Houston and elsewhere, such as the Cajun Navy. Houstonians and far-flung family and
friends organized at the neighborhood level to rescue extended family, elderly neighbors,
and people's abandoned pets, using their phones and online resources, such as social media.
Some residents described their communications with their neighbors and rescue teams
without naming a specific social media platform, describing it only as “the internet”. A
Baytown resident, who also arranged evacuation for his elderly neighbors, explained that

his granddaughter sought help on the internet from out-of-state volunteers who rescued the
family and their neighbors:

We did have cell service. And actually my granddaughter got out on the Internet

and got in contact with people through the Internet. And they had local people and

people from out of state who were very helpful —the Cajun Army or somebody —I

mean, they got identification and everything and somebody got in touch with the

people that were doing the rescuing in the area. And they got us out about 9:30 that

night.

(Baytown, Participant 2).

Neighbor to neighbor communication continued as the flood waters started to recede and
residents needed to check up on their homes. A Meyerland participant also communicated

with their neighbors online, an activity they called “interneting”: “And sometimes
Just interneting [sic], because since our whole neighborhood flooded, neighbors were
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communicating with each other and what they found and letting each other know.”
(Meyerland, Participant 4). The following quote by an Addicks resident pointed directly
to Facebook:

All of the Facebook pages became the source of information that directly affected
us and was helpful. You could listen to radio and the news, but it was the local
communications in the neighborhoods that really, you knew how to get ahold of,
you know who had boats, how to get in touch with the airboats, and that was the
source of communication. | mean, that was one vital use for Facebook, heh! That
really was how most of the information was being communicated.

(Addicks, Participant 1)

As residents were getting back into their homes, they shared supplies and assisted each other
with muck and gut (debris removal) activities. As one participant from the Meyerland focus
group put it: “Mostly it was friends and family that came and helped us, but they were
tireless, and once we finished with our house, we just went door-to-door, up and down our
street, helping other people to get theirs out. So it was more friends helping friends, family
helping family, for us.” (Meyerland, Participant 1).

In all four neighborhoods, residents received donations from groups passing through the
flooded neighborhoods as they worked on their homes — “... when the water was gone
18-wheelers were coming in and dropping water and toilet paper and stuff like that.”
(Baytown, Participant 3). For Baytown, East Houston and Meyerland residents, this form
of unofficial support appeared to be mostly from church groups. A Meyerland participant
said that they were “... inundated with church groups. | mean, they were showing up, they
were bringing food, they were bringing water, they were helping people pull out drywall.”
(Meyerland, Participant 4). Similarly, in East Houston, these supplies came in on a regular
basis and from several different churches. An East Houston resident, speaking in Spanish,
described how these groups were the most helpful while she was cleaning out her house:

Yes, there were people from the church | go to who, helped me, in addition

to family, organizations, the city, although | believe that the city did not help

much. More than anything organizations, churches, Catholics, Baptist, Pentecost,
Jehovah's Witnesses, any denomination, they all contributed. Economically, FEMA
[helped the most], but many church groups entered the neighborhood where 1 live.
They came in with their trailers attached in the back and arrived with everything so
you could enter your house. | was cleaning my house and there was no shortage of
people who would give food, milk ...

(East Houston, Participant 1, translated from Spanish)

There were differences between neighborhoods in the source and method of organizing

the support they received. For example, though volunteers and church groups also visited
Addicks with donated supplies and volunteered to help with muck and gut activities, efforts
there were more in the form of organized mutual aid among residents than any of the other
neighborhoods. As one resident put it, “pegple just stepped yp” (Addicks, Participant 1).
Residents spoke with pride about how, during the shutdown week after Hurricane Harvey
when the city was at a virtual standstill, their community organized supplies via Amazon
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3.2.

shopping lists that people donated to, as well as muck and gut activities so those in the
neighborhood who didn't flood were able to help others:

In my neighborhood, the entire neighborhood didn't flood, and so the neighbors
in the streets that had not flooded, they organized as well. And, they would make
contacts, and make lists of people. “Do you need help? Who's coming to help
you?” People were coming in to supply help or just to help us. And so, we had,
like, neighbors who took that role on, because they hadn't flooded. | mean, they
opened up a neighborhood store by getting, you know, people were contacting
neighbor [sic] ... “What can we do to help?” They set up an Amazon account,
where people just send money, and they would buy the supplies needed as the
recovery process started and they kinda, man | knew, very effective at doing that
[sic]. They had not flooded, and so they would, you know, "What kind of help do
you need? Do you need help gutting out your house? [...] we can get people there”,
and they would come down and do some of it themselves, but remember, the city
was sorta shut down for that first week ...

(Addicks, Participant 1)

Another Addicks resident shared similar stories of his neighbors distributing cleaning
supplies provided by the city for everyone in the neighborhood who needed them, as this
discussion reveals:

Well, our neighbors did it. They set up, like, what they called the beach. So, we

had a couple guys that were just [...] these guys stayed there 14-15 hours a day.
They were the organizers, you know? They were eight men. Anything anything you
wanted. Anything you wanted. You had a problem, you went to them, and then they
would get somebody else and do it.

(Addicks, Participant 2)
That's really what the neighbors were doing. They volunteered their garages as,
like, the store, you know? And just bring in the supplies that were needed.

(Addicks, Participant 1)

This on-the-ground support provided critical relief in the early days following Hurricane
Harvey, but residents commented that it diminished past Labor Day:

But then it was, | think it was, like, Labor Day was Monaay, and then, people

had to go back [to work], and that's when other groups started coming in. So, the
neighbors —you know, the neighbors just doing the work—they had to go back to
their lives if they hadn't flooded, that's when the other groups would start coming in

(Addicks, Participant 1)

Perceived inefficient, unproductive and insufficient official ‘assistance ’

The week after the hurricane-when most businesses and schools were shut down and
families and neighbors helped one another— was followed by weeks of frustration when
people turned to more formal assistance post-Labor Day. In East Houston in particular, while
there were generally positive experiences with neighbors, volunteers and aid groups, some
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Black residents were frustrated and felt let down by charitable organizations and agencies
offering financial assistance. They thought the application process was too invasive, an
experience that was not reported in any of the other focus groups. One resident was wary
of having her photograph taken when applying for assistance. She commented that she was
being asked too many details, only to be rejected later despite her need:

In trying to get assistance and help, I ran across a lot of the agencies in the area, and
[...] I don't understand why you have to give them your whole history. They already
know that you’ve been flooded. If you're in a home, they want your deed, they want
your last year income tax statements. They want your last three check stubs. Why
so much information that you have to give, and then they come and say, "Well, I'm
sorry, but you don't qualify for assistance™? [...] And that's one thing until the next
[...]. I can't remember the next agency. Then when they started asking for the same
thing, we just refused to give out all our personal information, and we're still right
now today just going bit by bit, just trying to complete our damages.

(East Houston, Participant 10)

Her frustration with this process was echoed by other Black East Houston residents,
one of whom was concerned how his personal information might be used by different
organizations, as opposed to donations from a nearby church that did not require
documentation:

What they did -the church- they'd give out cards, you know, some of them were
like $400 on a card. They helped a lot. But a lot of organizations, you give them all
your information, they wouldn't help you. They were helping themselves, because
they needed that information to turn in, in order for them to get the money. And
then you didn't see a dime. So, you know, that was a stressful situation because you
didn't know what the deal was. You didn't know how they were going to use your
information.

(East Houston, Participant 11).

Because of their negative experiences, these residents did not seek further financial
assistance, which ultimately slowed their home repair progress and return to normalcy.
Similar frustrations with formal sources of assistance, such as FEMA, were echoed by other
residents in all four neighborhoods. While those who had private flood insurance reported

a smooth process and did not have to wait long for compensation, most residents faced

a confusing application process, long waiting periods and insufficient federal assistance,
which further exacerbated their financial burdens and stress. The sharp contrast between the
informal channels of support in the immediate aftermath and formal channels over the next
several months can be summed up in the following words from one Addicks resident, who
received help from her friends and church but was frustrated with FEMA's process: “my
experience in terms of humanity was awesome. In terms of government assistance, not so
awesome.” (Addicks, Participant 3).

Whether they applied for aid from FEMA online, on the phone or in person at their church
or shelter, participants were frustrated with the confusing process, often complicated by
inexperienced FEMA agents:
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Yeah, like number two said, FEMA and insurance company [sic], the process was
super confusing because when you only have your phone to interact with their
website, it's almost impossible to know what you're supposed to do and, you know,
which order to do things, who to contact. It was very hard to get through to people.
And the people that you talk to, don't know what you're supposed to do.

(Meyerland, Participant 8)

In Baytown, one resident stood in line on a daily basis, both at the shelter where he was
initially staying and later at his church, to ask about his FEMA application and, as reflected
in the following quote, had to wait several months without basic needs before eventually
receiving assistance: “And it takes so much time and line, and line, and line, and like, okay,
Yyou have my information. You have my paperwork. But I've got to wait four months, six
months, eight months? [...] | don't have abed, I don't have a sofa, | don't have a microwave, |
don't have any food in my refrigerator. (Baytown, Participant 1).

In most cases, the funds available through FEMA were insufficient. In East Houtston, one
resident received cleaning support from volunteers, but not enough money from FEMA to
rebuild her house. She relied eventually on donated building supplies. She questioned the
process through which the agency determined how much each household receives:

That was a challenge, trying to get FEMA to help us, you know, with the rest of

it. I don't know how they go about deciding how much money your house they can
help you with [sic], when it seemed like they didn't help us with anything. You
know, didn't pay for much [...] your house is a total loss, but they think that $7,000
is gonna help you That's not gonna help you, that'snot. That didn't. So after that

it was, like, the goodness of other people that knew us, that helped us [...] like

one person would give us some sheet rock, and somebody else would give us some
insulation.

(East Houston, Participant 9).

Her comments echoed similar experiences of participants from the other three
neighborhoods. Notable exceptions, however, were two Spanish-speaking women who,
despite not having flood insurance, did not report any significant challenges with FEMA
because their relatives helped them apply for financial aid, and one of them was able to
stay in a FEMA-supplied hotel room for several months. The other woman found out about
potential aid from FEMA on television and had help from her sister, who had already been
flooded and knew who to call:

On television, they started giving information about all those affected, those who
had lost their home or were in that situation to call such a number [sic]. But my
sister had already given me that. She called me and she said, “I called this number,
they will help you, I will give you the phone from FEMA.” Thank God we had a
place to sleep because the hotels could accommodate all people. But me, on TV
and my sister [sic], who had already been through the flooding.

(East Houston, Participant 3, Translated from Spanish).
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Another resident in Baytown, who already had flood insurance, also mentioned
that though the process was slow, he ultimately received assistance from FEMA
in the form of a trailer, which he suspected was because his granddaughter and
her six month old infant were living with the family at the time and they were
evacuated together: “/t was slow coming, but I did get some help. And I think
the reason I did is because of the little one.” (Baytown, Participant 2). Overall,
however, the majority of residents across the four neighborhoods were confused
by the application process, felt that the agents assigned to assist them were also
confused or inexperienced, and that the aid they ultimately received was slow in
coming and not enough to rebuild, leading to a slow recovery period and additional
financial strain and distress.

3.3. Mental health strains

The lasting mental health impact of experiencing Hurricane Harvey and the damage that
ensued was a recurring theme in all focus groups, whether in the recollection of traumatic
events and scenes, in the processing of and grieving over losses or in describing continued
and present difficulties. In reflecting on their losses in the immediate aftermath of the flood,
one resident described it as “mentally straining, sitting there wondering what you have left”
(Baytown, Participant 1). Expressions of regret and grief were also common—some grieved
over the loss of family memorabilia and others over the death of their pets or farm animals.
A woman from Addicks described her grieving process and the additional mental toll of
having to get back to work immediately after the storm:

There were the emotions, the gamut of emotions that you experience after that.
Yeah, it was a grieving process. | kept thinking, "Why didn't I have flood
insurance? That was stupid of me." So, you know, a lot of tearing myself down

for not making those decisions, and there was a lot of stuff that went on that way.
That’s one of the things that I think, if | were organizing helping after a natural
disaster like this, one of the things | would really think needs to be attended to,
besides people’s physical needs, is the mental, emotional, spiritual sideofit, because,
you know, you can rebuild or not rebuild your house. Those are just factual, dragnet
kind of things you do, but walking around all day, and having to, having to go back
to work. Having to figure out how you're going to go back to work. How are you
gonna drive when you don't have a car? You need to find a car. How are you gonna
get to work? What are you gonna do? All of those things just take a toll, a real toll.

(Addicks, Participant 3)

Some residents mentioned feeling traumatized by their experiences and seeking therapy to
recover. Others also mentioned that they or their family members dreamt about water: “And
I'm still dreaming, I'm still dreaming about it” (East Houston, Participant 5); “He had a lot
of dreams, he dreamt of water.” (East Houston, Participant 1, translated from Spanish).

Anxiety and fear every time it rained were common experiences and widely acknowledged
in each of the focus groups, by way of nods and echoes of agreement and sympathy. In
Baytown, one resident, the father of an infant at the time, describes the effect of storms on
his family:
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“My wife -and the baby is older now- yeah, when it rains, and thunder, and
lightening, they get anxiety. | don't get much anxiety from it. What's going to
happen is going to happen, you know. But, yeah, you think about it. And now it's
hurricane season, you really start, | start thinking about it now. Hey, here we go
again.

"(Baytown, Participant 2).

The triggering experience of rainfall is described by one woman from East Houston who
refers to a storm that had passed through the area the week prior to the focus group:

Another thing is that after you’ve been through Harvey, as you go through the
months, the days and all, any rain traumatizes you psychologically. Why? Because
you're like: "is it going to happen again?" even now, last week, | felt chills, | felt the
fear and that's because what you lived is nothing to do with this past week, which
was a storm, you could say. But you're automatically traumatized. Psychologically
it affects you, you say: "it's going to happen again.

"(East Houston, Participant 1, translated from Spanish).

Similar experiences were discussed in all groups, and people used different terms, such as
obsessive thinking, flashbacks or “freaking out” to describe them. One man in East Houston
said he hadn't realized he was traumatized until he heard the rain and wind from the previous
week:

I didn't know | was freaking out, you know, that when | heard it rain, and heard all
the wind, the thought of it would just flash before my eyes, you know, when | saw
the ditches and streets filling up. Cars backing up, people [...] walking in the rain,
you know. | didn't know | was traumatized.

(East Houston, Participant 3)

Another aspect of the long-term mental health strains that emerged in the Addicks group,
though not in others, was the isolating impact of prolonged Harvey-related stress for
residents who had been unable to move on as quickly as the rest of the city. One woman
referred to the group as “floodies”, who were set apart from their friends and neighbors who
had not flooded:

... | also feel like, after a certain amount of time went by, it became almost a little
more difficult, eh, it was almost like, you can only talk to floodies about certain
topics at some point, because everybody else is thinking, " you're still being held
back by that? It's been six months." Well, after six months, most people weren't
even close to returning to their homes. Maybe even making a decision about what
they're going to do with their home. So, maybe it was just me, but it seemed to, at
one point, become almost a little bit of an isolation because of that, like, well, if
they didn't flood, they didn't understand, and you just get to the point, or | got to
the point, where | didn't want to, you know, if a person hadn't flooded, you almost,
wanna stay away from them a little bit, because you didn't want to once again
answer the question: "how are you doing since the flood? Are you back in your
house?" You know, that kinda stuff. It's like, no.

Int J Disaster Risk Reduct. Author manuscript; available in PMC 2024 October 24.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Rammah et al.

Page 12

(Addicks, Participant 1)

There was general agreement among the participants that these experiences made them not
want to talk about it — * You don't wanna answer it honestly. ” (Addicks, Participant 3). The
group also spoke in sarcastic tones about how quickly the rest of the city seemed to have
moved on while they and their neighbors were still struggling to return to normal:

I can remember my wife yelling at the TV when the mayor came on and says [sic],
"well, we're past this."

[Laughter]
“Houston is open for business!”
Yeah, hal
[Laughter]
Not on the west end, mayor. Not on the west end.
(Addicks, Participants 1 and 2).

In addition to their other trauma, Addicks residents experienced stigmatization as others
failed to appreciate their ongoing recovery struggles and judged them negatively.

4. Discussion

Participants shared similar experiences during and after Hurricane Harvey, though there
were some notable differences by neighborhood. Overall, residents emphasized their
reliance on their friends and neighbors to seek information about preparedness and help
with evacuations and rescues. Friends and neighbors also lent support during muck and
gut activities in the immediate aftermath of the storm, and most of the material support
and donations during this time came from churches and other volunteer groups that visited
the affected neighborhoods. Aid efforts in Addicks were more formally organized than

in other neighborhoods, as residents coordinated their supplies and clean-up activities to
support their neighbors whose homes had flooded. These volunteer efforts and support
networks provided significant relief during the first week after Hurricane Harvey. Yet, this
was followed by a confusing period of applying and waiting for assistance, especially
from federal sources, which was a common source of stress in all four neighborhoods.
Participants also reported continued mental strain following the storm, and Addicks
residents in particular expressed feelings of isolation and stigmatization and felt they hadn't
moved on as quickly as the rest of the city had.

In their review of the literature on social support following disasters due to natural hazards,
Kaniasty and Norris [10] distinguish between the types of social support in a post-disaster
community: received support (in the form of tangible support), perceived support (belief
that support is available), and social embeddedness (relationships with other people). They
also report on the different dynamics of social support, where there is heavy mobilization
in the immediate aftermath of a disaster and an eventual waning as time goes by, as

well as a deterioration of perceived support and social embeddedness [10]. We observed a
similar pattern in the four communities in Houston, i.e., the initial community mobilization
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and on-the-ground tangible support that residents received in the early days from family,
neighbors, churches and volunteer groups allowed them to get back into their homes to start
the cleaning process and possibly had a protective impact on their well-being [39], similar
to findings from previous investigations of the buffering effect of social support on mental
health following disasters [40-43]. Further, compared to the other three neighborhoods,
Addicks residents appeared to have greater community capital in their quick mobilization
of resources (e.g., access to Amazon lists to purchase and distribute supplies) and the
leveraging of social networks through which they could organize themselves and solicit
donations, as well as a sense of community pride in how they came together to support one
another, all of which are important contributors to community disaster resilience [44,45].
Ultimately, however, as these informal channels of social support eventually dried up,
residents in all four neighborhoods faced difficulties securing financial support from more
official sources, which added to their distress.

In the weeks following the arrival of Hurricane Harvey, some Black East Houston residents,
who were overwhelmed with the documentation required by organizations offering financial
assistance and had some privacy concerns about sharing their information, ultimately did
not receive any additional aid, which prolonged their recovery period. Though in a different
domain, these experiences are in line with the well-documented lack of trust among Black
communities in the medical mistrust literature, given the legacy of unethical practices and
structural racism in the U.S [46]. They also point to the general frustrations residents across
Houston had with the aid structures in place that led many of them to giving up and feeling
let down. The lengthy wait times with applying for federal assistance echo post-Harvey
news reports of the area [47], as well reports from focus groups conducted among survivors,
where assistance with navigating systems for receiving aid was identified as an area of need
one year after the flooding [32]. The post-Katrina (2005) and Sandy (2012) literature that
examined residents’ experiences with FEMA reported similar findings. Hurricane Katrina
survivors reported long wait times while navigating an unclear and confusing process

and the negative experiences of Black impoverished survivors contrasted with the more
positive perspective of White middle-class survivors [48]. Despite documented racial and
economic disparities in the extent of Hurricane Harvey flooding [18,19], the negative
experience of applying for federal aid was reported by almost all participants in our study
and residents were in agreement about the difficulties involved and the insufficient sums
they received. A study that examined the association between social vulnerability and the
receipt of post-disaster assistance following Hurricane Harvey found that the distribution of
federal assistance was generally equitable with regard to race/ethnicity; that households with
children were more likely to receive assistance (including from the federal government);
and that Hispanic/Latinx households were more likely to receive assistance compared to
non-Hispanic White households, suggesting that the latter was probably due to resource
sharing among family and friends [26]. These findings may explain the relatively positive
experience with FEMA as reported by the three residents who were either Hispanic/Latinx
and received help from family members in their FEMA application process or had a child in
the house during Harvey.

Similar to the complaints of a confusing application process that were common in this study,
Greer and Trainor reported frustrations among Hurricane Sandy survivors, for whom the
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most common complaint was the confusing and redundant paperwork [49]. Hurricane Sandy
survivors suggested a lack of coordination at the agency as a possible reason for the difficult
process, which was also echoed in comments that residents in our study made about the
apparent confusion and lack of experience among FEMA agents. As reported in the two
previous studies, these negative experiences increased Houston residents' waiting time and
stress. One Addicks participant mentioned that FEMA's inability to help her added to her
anxiety and this she attributed to the incompetence of the agent she was dealing with.

Participants also shared their experiences of traumatic events during the flooding, as well as
their grief and regret over their losses, and described feelings of anxiety and depression and
fear every time it rained. Reports of symptoms of PTSD, depression and anxiety are in line
with the literature on Hurricanes Katrina [50,51], Ike [52], Sandy [53,54] and Maria [55,56],
as well as preliminary assessments of survivors three weeks [22] and five months [20] after
Harvey that reported symptoms of PTSD and depression associated with flood exposures
and displacement.

A 2015 systematic review of 54 quantitative and qualitative studies on the mental health
impact of flooding found consistent evidence of mental health disorders, including post-
traumatic stress disorder, depression and anxiety [8], and the prevalence of these problems
was associated with higher levels of threat during the flood or the extent of loss and damage
experienced. This is consistent with what residents reported across different groups —their
distress corresponded with their traumatic rescue or loss (of family members, pets, farm
animals and family memorabilia) as well as the extent of damage they sustained from the
flood and the concern they felt about starting over or losing it all again in another flood.
Though reviews of the mental health impact of disasters have been primarily focused on
the acute effects of exposure to flooding disasters and displacement, several investigations
conducted among survivors of Hurricanes Katrina and Sandy reported a lasting impact

on mental health and findings of PTSD and depression months and years after exposure
[57-60]. Our findings suggest a similar lasting impact almost two years after Harvey:
residents described persistent symptoms of depression and anxiety, as well as negative
feelings triggered by rainfall. Furthermore, due to their inability to move past their flooding
experience like their neighbors and the rest of city had after Harvey, Addicks residents felt
isolated and stigmatized as “floodies”, perhaps because so many of these residents were
evacuated from their homes during the storm. This is consistent with previous evidence of
social isolation and the fracturing of social networks following disasters [61], as well as
with self-reported social isolation among adolescents in New Orleans after hurricane Katrina
[62].

Our study has several strengths and limitations. First, we recruited participants of diverse
racial, ethnic, cultural, and socioeconomic backgrounds from Houston's highly impacted
neighborhoods, which allowed us to capture experiences across groups who differed in their
demographic profiles. Also, we examined a myriad of issues Houstonians faced, related to
flooding, rescue, support, and financial assistance in the immediate aftermath of Hurricane
Harvey, as well as the lingering impacts of this disaster that persisted almost two years later.
However, we did not examine how language or language barriers might have shaped the
experiences of monolingual (Spanish-speaking) residents or of undocumented Houstonians,
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nor did we probe perceptions about racial or ethnic injustice in interactions with neighbors,
volunteers, and aid agencies. It is possible that social desirability, a tendency to provide
answers to questions that are consistent with dominant or prevailing views, may have

led some who had good experiences with FEMA to remain quiet. The purpose of doing
four focus groups was to act as a check for what may surface when conducting only

one [63,64]. In addition to conducting multiple focus groups, we sought to minimize bias
using recommended fieldwork strategies [65], including providing assurances that responses
would remain confidential; using neutral questions that were prefaced with sufficient
context; and following up with additional probes to seek clarification and allow for an
expanded discussion. Another strength is the timing of this study almost two years after

the event; we were able to characterize the long-term mental health strain and emotional
distress residents faced, thereby addressing an important knowledge gap in the literature on
chronic mental health effects of flooding disasters, particularly in the post-Harvey literature.
Nonetheless, we recognize that participants may have exaggerated events occurring 20—

22 months earlier, yet their memories of too much red tape, too little financial aid that
arrived too late remained intact. Triangulating results with other data collection methods is
a complementary approach to interpreting focus group data [66]. Findings from the parent
study, news associations, and social media boost the reliability of the reports of our focus
groups' participants. In lieu of possible biases in participants' responses, these results can

be considered formative research that future investigators using multiple methods, including
in-depth individual interviews, can build on.

5. Conclusion

Our findings underscore the importance of pre- and post-disaster interventions that engage
community members in the assessment, planning and implementation stages. Residents
relied on support networks as well as volunteers and church groups to organize rescue,
relief, and clean-up efforts. This points to the need for disaster preparedness and response
programs that leverage social support networks and other informal channels (such as
neighborhood organizations and church groups), all of which were integral to gathering
information and organizing different kinds of assistance during Harvey. Further, the
continued mental strain associated with the short- and long-term stressors of experiencing
Harvey points to the importance of post-disaster mental health assistance that addresses
immediate needs after the event as well as alleviates stressors and supports survivors'
recovery in the long-term.

Ensuring expedient and sufficient financial assistance should also be a primary focus in

the post-disaster recovery period. The challenges residents faced in applying for federal aid
are consistent with those faced by survivors of hurricanes Katrina and Sandy, suggesting
missed opportunities for applying lessons learned from these previous disasters to Harvey
which, despite the distinctly different characteristics of each event, may have lightened the
burden on survivors during recovery. A report on the disproportionate impact of disasters
due to natural hazards pointed to FEMA's organizational failures (in planning, staffing and
training), which led to inadequate delays in supplies and financial assistance in all three
hurricanes as well as Hurricane Maria in Puerto Rico [67].
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Finally, in light of the increasing frequency and severity of disasters worldwide, as well

as the certainty that Houston will experience another major disaster [68], investment in

and commitment to building community resilience is essential for mitigating the impact of
disasters, which is especially important for residents living in disadvantaged neighborhoods
who typically bear the greatest burden of disasters [18,19,69]. As previously recommended
by Maltz [67] and Dunning [70]; emergency preparedness and response policies and
systems at the state and local government level might be better equipped for disaster
preparedness and quick disaster response. Previous studies on coastal counties affected by
Harvey also demonstrate that a community's perception of resilience is heavily dependent
on the local context [27], and suggest that local policy-makers leverage community-based
solutions and capacities for disaster resilience [28]. Further, the 2012 National Research
Council report on disaster resilience emphasized the shared responsibility of all sections

of the community in building resilience [71]. This requires engaged partnerships between
community stakeholders, academics and policy makers to organize community resources
and capital. In highlighting the unique experiences and needs of Houstonians during and
after Hurricane Harvey, our study points to opportunities and lessons that may be prioritized
in this respect.

Acknowledgements

This research was supported in part by National Institute of Environmental Health Sciences (NIEHS) Mechanism
for Time-Sensitive Research Opportunities in Environmental Health Sciences (R21ES029616) and through the Gulf
Coast Center for Precision Environmental Health (GC-CPEH), an NIEHS P30 Environmental Health Sciences Core
Center (P30ES030285). The authors thank Georgina Armstrong and Jesus Sotolelo for coordinating (G.A., J.S.) and
facilitating (J.S.) focus groups as part of this study.

Data availability

The data that has been used is confidential.

References

[1]. Centre for Research on the Epidemiology of Disasters [Cred]; Un Office for Disaster Risk
Reduction, The Non-COVID Year in Disasters [Online], CRED, Brussels, 2021 Available:
https://emdat.be/sites/default/files/adsr_2020.pdf.

[2]. Center for Research on the Epidemiology of Disasters [Cred], Natural Disasters 2017 [Online],
CRED, Brussels, 2018 Available: https://cred.be/sites/default/files/adsr_2017.pdf.

[3]. Yang Y, Wu L, Guo Y, Gan B, Cai W, Huang G, Li X, Geng T, Jing Z, Li S, Liang X, Xie SP,
Greenhouse warming intensifies north tropical Atlantic climate variability, Sci. Adv 7 (2021).

[4]. Alderman K, Turner LR, Tong S, Floods and human health: a systematic review, Environ. Int 47
(2012) 37-47. [PubMed: 22750033]

[5]. Rocque RJ, Beaudoin C, Ndjaboue R, Cameron L, Poirier-Bergeron L, Poulin-Rheault RA, Fallon
C, Tricco AC, Witteman HO, Health effects of climate change: an overview of systematic
reviews, BMJ Open 11 (2021) e046333.

[6]. Waddell SL, Jayaweera DT, Mirsaeidi M, Beier JC, Kumar N, Perspectives on the health effects of
hurricanes: a review and challenges, Int. J. Environ. Res. Publ. Health 18 (2021).

[7]. Stanke C, Murray V, AmI6t R, Nurse J, Williams R, The effects of flooding on mental health:
outcomes and recommendations from a review of the literature, PLoS currents 4 (2012).

[8]. Fernandez A, Black J, Jones M, Wilson L, Salvador-Carulla L, Astell-Burt T, Black D, Flooding
and mental health: a systematic mapping review, PLoS One 10 (2015) e0119929. [PubMed:
25860572]

Int J Disaster Risk Reduct. Author manuscript; available in PMC 2024 October 24.


https://emdat.be/sites/default/files/adsr_2020.pdf
https://cred.be/sites/default/files/adsr_2017.pdf

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Rammah et al. Page 17

[9]. Kaniasty K, De Terte I, Guilaran J, Bennett S, A scoping review of post-disaster social support
investigations conducted after disasters that struck the Australia and Oceania continent, Disasters
44 (2020) 336-366. [PubMed: 31298760]

[10]. Kaniasty K, Norris FH, Mobilization and deterioration of social support following natural
disasters, Curr. Dir. Psychol. Sci 4 (1995) 94-98.

[11]. Lowe D, Ebi KL, Forsberg B, Factors increasing vulnerability to health effects before, during and
after floods, Int. J. Environ. Res. Publ. Health 10 (2013) 7015-7067.

[12]. Sebastian T, Lendering K, Kothuis B, Brand N, Jonkman B, Van Gelder P, Godfroij M, Kolen B,
Comes T, Lhermitte S, Meesters K, Van De Walle B, Ebrahimi Fard A, Cunningham S, Khakzad
N, Hurricane Harvey Report: A Fact-Finding Effort in the Direct Aftermath of Hurricane Harvey
in the Greater Houston Region [Online], 2017.

[13]. Harris County Flood Control District, Harris County’s Flooding History: Flooded from
the Beginning [Online], 2021 Available: https://www.hcfcd.org/About/Harris-Countys-Flooding-
History. (Accessed 2 September 2022).

[14]. Watson KM, Harwell GR, Wallace DS, Welbom TL, Stengel VG, Mcdowell JS, Characterization
of Peak Streamflows and Flood Inundation of Selected Areas in Southeastern Texas and
Southwestern Louisiana from the August and September 2017 Flood Resulting from Hurricane
Harvey [Online], 2018 Reston, VA. Available: http://pubs.er.usgs.gov/publication/sir20185070.

[15]. Blake E, Zelinsky D, Hurricane Harvey, National Oceanic and Atmospheric Administration,
National Hurricane Center Tropical Cyclone Report [Online], National Oceanic and Atmospheric
Administration, 2018 Available: https://www.nhc.noaa.gov/data/tcr/AL092017 Harvey.pdf.
(Accessed 15 October 2021).

[16]. Ingraham C, Houston Is Experiencing its Third ‘500-year’ Flood in 3 Years. How s that
Possible? The Washington Post, 2017. (Accessed 29 August 2017).

[17]. Handy RM, FEMA Flood Data Shows Harvey’s Broad Reach, Houston Chronicle, 2017.
(Accessed 5 September 2017).

[18]. Chakraborty J, Collins TW, Grineski SE, Exploring the environmental justice implications of
hurricane Harvey flooding in greater Houston, Texas, Am. J. Publ. Health 109 (2019) 244-250.

[19]. Collins TW, Grineski SE, Chakraborty J, Flores AB, Environmental injustice and Hurricane
Harvey: a household-level study of socially disparate flood exposures in Greater Houston, Texas,
USA, Environ. Res 179 (2019) 108772. [PubMed: 31593835]

[20]. Bevilacqua K, Rasul R, Schneider S, Guzman M, Nepal V, Banerjee D, Schulte J, Schwartz RM,
Understanding associations between hurricane Harvey exposure and mental health symptoms
among greater houston-area residents, Disaster Med. Public Health Prep 14 (2020) 103-110.
[PubMed: 32019618]

[21]. Bistricky SL, Long LJ, Lai BS, Gallagher MW, Kanenberg H, Elkins SR, Harper KL, Short MB,
Surviving the storm: avoidant coping, helping behavior, resilience and affective symptoms around
a major hurricane-flood, J. Affect. Disord 257 (2019) 297-306. [PubMed: 31302518]

[22]. Schwartz RM, Tuminello S, Kerath SM, Rios J, Lieberman-Cribbin W, Taioli E, Preliminary
assessment of Hurricane Harvey exposures and mental health impact, Int. J. Environ. Res. Publ.
Health 15 (2018) 974.

[23]. Li J, Stephens KK, Zhu Y, Murthy D, Using social media to call for help in Hurricane Harvey:
bonding emotion, culture, and community relationships, Int. J. Disaster Risk Reduc 38 (2019)
101212.

[24]. Page-Tan C, An analysis of social media use and neighbor-assisted debris removal in Houston
following Hurricane Harvey, Int. J. Disaster Risk Reduc 63 (2021) 102450.

[25]. Grineski SE, Flores AB, Collins TW, Chakraborty J, Hurricane Harvey and Greater Houston
households: comparing pre-event preparedness with post-event health effects, event exposures,
and recovery, Disasters 44 (2020) 408-432. [PubMed: 31231850]

[26]. Griego AL, Flores AB, Collins TW, Grineski SE, Social vulnerability, disaster assistance, and
recovery: a population-based study of Hurricane Harvey in Greater Houston, Texas, Int. J.
Disaster Risk Reduc 51 (2020) 101766.

[27]. Goidel K, Horney JA, Kellstedt PM, Sullivan E, Brown SE, Perceptions of disaster resilience in
four Texas coastal communities, Local Govern. Stud 45 (2019) 413-432.

Int J Disaster Risk Reduct. Author manuscript; available in PMC 2024 October 24.


https://www.hcfcd.org/About/Harris-Countys-Flooding-History
https://www.hcfcd.org/About/Harris-Countys-Flooding-History
http://pubs.er.usgs.gov/publication/sir20185070
https://www.nhc.noaa.gov/data/tcr/AL092017_Harvey.pdf

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Rammah et al.

[28].

[29].

[30].

[31].

[32].

[33].

[34].
[35].

[36].

[37].
[38].
[39].

[40].

[41].

[42].

[43].
[44].
[45].
[46].
[47].
[48].

[49].

Page 18

Haase TW, Wang W-J, Ross AD, The six capacities of community resilience: evidence from three
small Texas communities impacted by Hurricane Harvey, Nat. Hazards 109 (2021) 1097-1118.

Carales VD, L6pez RM, Navigating college after a disaster: understanding the impact and
institutional support for community college students after hurricane Harvey, Community Coll. J.
46 (2022) 145-160.

Hemmer L, Elliff DS, Leaders in action: the experiences of seven Texas superintendents before,
during, and after Hurricane Harvey, Educ. Manag. Adm. Leader 48 (2020) 964-985.

Son C, Sasangohar F, Peres SC, Moon J, Muddling through troubled water: resilient performance
of incident management teams during Hurricane Harvey, Ergonomics 63 (2020) 643-659.
[PubMed: 32321378]

Hamel L, Wu B, Brodie M, Sim S-C, Marks E, One Year after the Storm: Texas Gulf

Coast Residents’ Views and Experiences with Hurricane Harvey Recovery, The Kaiser Family
Foundation/Episcopal Health Foundation Harvey Anniversary Survey, 2018.

Oluyomi AO, Panthagani K, Sotelo J, Gu X, Armstrong G, Luo DN, Hoffman KL, Rohlman D,
Tidwell L, Hamilton WJ, Symanski E, Anderson K, Petrosino JF, Walker CL, Bondy M, Houston
hurricane Harvey health (Houston-3H) study: assessment of allergic symptoms and stress after
hurricane Harvey flooding, Environ. Health 20 (2021) 9. [PubMed: 33468146]

Olsen L, Record Reservoir Flooding Was Predicted Even before Harvey Hit Houston. February
22,2018, 2018.

Collier K, In Win for Harvey Victims, Federal Judge Finds Government Liable for Reservoir
Flooding, The Texas Tribune, 2019 December 17, 2019.

Sorto JA, Perspective: Watching the Floodwaters Rise in Northeast Houston, 2017 Available
from: https://kinder.rice.edu/2017/09/12/perspective-watching-the-floodwaters-rise-in-northeast-
houston. (Accessed 15 October 2021).

Harden JD, Mapped: In one Houston Community, 80 Percent of High-Water Rescue Calls Were
outside of Flood Plain, Houston Chronicle, 2018. (Accessed 18 April 2018).

Borenstein S, Federal Report Shows Punch of Hurricane Harvey, The Baytown Sun, 2018.
(Accessed 26 January 2018).

Kaniasty K, Social support, interpersonal, and community dynamics following disasters caused
by natural hazards, Current opinion in psychology 32 (2020) 105-109. [PubMed: 31445427]

Bui BKH, Anglewicz P, Vanlandingham MJ, The impact of early social support on subsequent
health recovery after a major disaster: a longitudinal analysis, SSM Popul Health 14 (2021)
100779. [PubMed: 33869723]

Felix ED, Afifi W, The role of social support on mental health after multiple wildfire disasters, J.
Community Psychol 43 (2015) 156-170.

Mcguire AP, Gauthier JM, Anderson LM, Hollingsworth DW, Tracy M, Galea S, Coffey SF,
Social support moderates effects of natural disaster exposure on depression and posttraumatic
stress disorder symptoms: effects for displaced and nondisplaced residents, J. Trauma Stress 31
(2018) 223-233. [PubMed: 29623684]

Park S, Kim S, Kim GU, Noh D, Effects of social support on mental health outcomes in disasters:
a cross-sectional study, Nurs. Health Sci 23 (2021) 456-465. [PubMed: 33733557]

Kais SM, Islam MS, Community capitals as community resilience to climate change: conceptual
connections, Int. J. Environ. Res. Publ. Health 13 (2016).

Patel SS, Rogers MB, Amlot R, Rubin GJ, What do we mean by ‘community resilience’? A
systematic literature review of how it is defined in the literature, PLoS Curr 9 (2017).

Jaiswal J, Halkitis PN, Towards a more inclusive and dynamic understanding of medical mistrust
informed by science, Behav. Med 45 (2019) 79-85. [PubMed: 31343962]

Fernandez M, Alvarez L, Nixon R, Still Waiting for FEMA in Texas and Florida after Hurricanes,
New York Times, 2017.

Reid M, Social policy,“deservingness,” and sociotemporal marginalization: Katrina survivors and
FEMA, in: Sociological Forum, Wiley Online Library, 2013, pp. 742-763.

Greer A, Trainor JE, A system disconnected: perspectives on post-disaster housing recovery
policy and programs, Nat. Hazards 106 (2021) 303-326.

Int J Disaster Risk Reduct. Author manuscript; available in PMC 2024 October 24.


https://kinder.rice.edu/2017/09/12/perspective-watching-the-floodwaters-rise-in-northeast-houston
https://kinder.rice.edu/2017/09/12/perspective-watching-the-floodwaters-rise-in-northeast-houston

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Rammah et al. Page 19

[50]. Galea S, Brewin CR, Gruber M, Jones RT, King DW, King LA, Mcnally RJ, Ursano RJ,
Petukhova M, Kessler RC, Exposure to hurricane-related stressors and mental illness after
Hurricane Katrina, Arch. Gen. Psychiatr 64 (2007) 1427-1434. [PubMed: 18056551]

[51]. Sastry N, Vanlandingham M, One year later: mental illness prevalence and disparities among
New Orleans residents displaced by Hurricane Katrina, Am. J. Publ. Health 99 (Suppl 3) (2009)
S725-S731.

[52]. Lowe SR, Tracy M, Cerdd M, Norris FH, Galea S, Immediate and longer-term stressors and
the mental health of Hurricane Ike survivors, J. Trauma Stress 26 (2013)753-761. [PubMed:
24343752]

[53]. Lieberman-Cribbin W, Liu B, Schneider S, Schwartz R, Taioli E, Self-reported and FEMA flood
exposure assessment after hurricane Sandy: association with mental health outcomes, PL0oS One
12 (2017) e0170965. [PubMed: 28129410]

[54]. Schwartz RM, Sison C, Kerath SM, Murphy L, Breil T, Sikavi D, Taioli E, The impact of
Hurricane Sandy on the mental health of New York area residents, Am J Disaster Med 10 (2015)
339-346. [PubMed: 27149315]

[55]. Orengo-Aguayo R, Stewart RW, De Arellano MA, Suérez-Kindy JL, Young J, Disaster exposure
and mental health among Puerto Rican youths after Hurricane Maria, JAMA Netw. Open 2
(2019) €192619-e192619. [PubMed: 31026024]

[56]. Scaramutti C, Salas-Wright CP, Vos SR, Schwartz SJ, The mental health impact of hurricane
Maria on Puerto Ricans in Puerto Rico and Florida, Disaster Med. Public Health Prep 13 (2019)
24-27. [PubMed: 30696508]

[57]. Giarratano GP, Barcelona V, Savage J, Harville E, Mental health and worries of pregnant
women living through disaster recovery, Health Care Women Int. 40 (2019) 259-277. [PubMed:
31026188]

[58]. Raker EJ, Lowe SR, Arcaya MC, Johnson ST, Rhodes J, Waters MC, Twelve years later: the
long-term mental health consequences of Hurricane Katrina, Soc. Sci. Med 242 (2019) 112610.
[PubMed: 31677480]

[59]. Schwartz RM, Gillezeau CN, Liu B, Lieberman-Cribbin W, Taioli E, Longitudinal impact of
hurricane Sandy exposure on mental health symptoms, Int. J. Environ. Res. Publ. Health 14
(2017).

[60]. Schwartz RM, Rasul R, Kerath SM, Watson AR, Lieberman-Cribbin W, Liu B, Taioli E,
Displacement during Hurricane Sandy: the impact on mental health, J Emerg Manag 16 (2018)
17-27. [PubMed: 29542097]

[61]. Bryant RA, Gallagher HC, Gibbs L, Pattison P, Macdougall C, Harms L, Block K, Baker E,
Sinnott V, Ireton G, Mental health and social networks after disaster, Am. J. Psychiatr 174 (2017)
277-285. [PubMed: 27838935]

[62]. Teasdale B, Stephens PC, Sloboda Z, Stephens RC, Grey SF, The effect of Hurricane Katrina on
adolescent feelings of social isolation, Soc. Sci. Q 94 (2013) 490-505.

[63]. Morgan DL, Focus Groups as Qualitative Research, Sage publications, 1996.

[64]. Krueger RA, Focus Groups: A Practical Guide for Applied Research, Sage publications, 2014.

[65]. Bergen N, Labonté R, Everything is perfect, and we have no problems”: detecting and limiting
social desirability bias in qualitative research, Qual. Health Res 30 (2020) 783-792. [PubMed:
31830860]

[66]. Creswell JW, Miller DL, Determining validity in qualitative inquiry, Theory Into Pract. 39 (2000)
124-130.

[67]. Maltz M, Caught in the eye of the storm: the disproportionate impact of natural disasters on the
elderly population in the United States, Elder LJ 27 (2019) 157.

[68]. Symanski E, An Han H, Han I, Mcdaniel M, Whitworth KW, Mccurdy S, Perkison WB,
Rammah A, Lewis PGT, Delclos GL, Craft E, Bondy M, Walker CL, Hopkins L, Cedefio Laurent
JG, James D, Responding to natural and industrial disasters: partnerships and lessons learned,
Disaster Med. Public Health Prep 16 (2022) 885-888. [PubMed: 33722331]

[69]. Bullard RD, Wright B, Race, Place, and Environmental Justice after Hurricane Katrina: Struggles
to Reclaim, Rebuild, and Revitalize New Orleans and the Gulf Coast, Westview Press, 2009.

Int J Disaster Risk Reduct. Author manuscript; available in PMC 2024 October 24.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Rammah et al.

Page 20

[70]. Dunning KH, Building resilience to natural hazards through coastal governance: a case study of
Hurricane Harvey recovery in Gulf of Mexico communities, Ecol. Econ 176 (2020) 106759.

[71]. National Research Council, Disaster Resilience: A National Imperative, The National Academies
Press, Washington, DC, 2012.

Int J Disaster Risk Reduct. Author manuscript; available in PMC 2024 October 24.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Rammah et al. Page 21

Table 1

Selected sociodemographic characteristics and information on flood damage and rescue during Hurricane
Harvey among Houston-3H Study participants, Houston, TX, 2017-2019.

Addicks Baytown East Houston Meyerland

N =64 N =89 N =110 N =84
n % n % n % n %
Age (years)
Mean (SD) 62.6 (11.3) 50.0 (20.9) 40.8 (19.7) 50.1 (14.3)
<18 1 1.6 10 112 21 19.1 0 0.0
181to 34 0 0.0 12 135 19 17.3 10 119
35to 44 2 3.1 5 5.6 20 18.2 23 274
45 to 64 34 531 33 371 32 29.1 38 452
265 26 406 28 315 16 14.5 12 143
Missing 1 1.6 1 11 2 1.8 1 12
Gender
Male 25 391 27 303 37 33.6 27 321
Female 39 609 62 697 73 66.4 57 67.9
Race/ethnicity
non-Hispanic Black 4 6.3 66 742 52 47.3 3 3.6
non-Hispanic White 51 797 11 124 3 2.7 55 65.5
Hispanic/Latinx 6 9.4 3 3.4 54 49.1 8 9.5
Other 3 4.7 8 9.0 1 0.9 18 214
Missing 1 11
Education
High School or Less 1 1.6 25 281 71 64.5 5 6.0
Some College 8 125 18 202 19 17.3 2 2.4
Undergraduate 26 406 32 360 10 9.1 26 310
Advanced Degree 28 438 11 124 3 2.7 51  60.7
Missing 1 1.6 3 3.4 7 6.4
Employed
Yes 24 375 48 539 27 245 68 81.0
No 39 609 39 438 73 66.4 16 19.0
Missing 1 1.6 2 2.2 10 9.1 0 0.0
Flooded home
Yes 63 984 52 584 105 95.5 76  90.5
No 1 1.6 36 404 5 45 8 9.5
Missing 1 11

Rescued
Yes, by friend or neighbor 25 391 8 9.0 23 20.9 12 143
Yes, by emergency workers 27 422 17 191 22 20.0 6 7.1
No 11 172 58 652 54 49.1 63 75.0
Missing 1 1.6 6 6.7 11 10.0 3 3.6
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Addicks Baytown East Houston Meyerland
N =64 N =89 N =110 N =84
n % n % n % n %
Home damage
Destroyed 2 3.2 2 3.8 7 6.7 4 53
Damaged, uninhabitable 53 841 20 385 32 30.5 36 474
Damaged, habitable 8 127 25 481 54 51.4 35 461
None or minimal 4 7.7 6 5.7 1 13
Missing 1 1.9 6 5.7

Int J Disaster Risk Reduct. Author manuscript; available in PMC 2024 October 24.

Page 22



	Abstract
	Introduction
	Methods
	Houston-3H study population
	Focus groups

	Findings
	Friends, neighbors, and outsider support
	Perceived inefficient, unproductive and insufficient official ‘assistance ’
	Mental health strains

	Discussion
	Conclusion
	References
	Table 1

