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Abstract

Objective: The aim of this study was to use a mixed-method analysis to investigate the
associations between qualitative themes found in written responses and quantitative reported
level of stress after Hurricane Sandy.
Methods: A survey was conducted among World Trade Center Health Registry enrollees
5-12 mo after Hurricane Sandy. This study included 1202 participants who completed the
free-response section and answered the question on how stressful their experiences were with
Hurricane Sandy and its aftermath. Content analysis was used to generate qualitative data.
Mixed-methods analysis was performed using a 1-way analysis of variance test for bivariate
comparisons of qualitative thematic codes and the quantitative outcome of mean Sandy stress
scores.
Results: Seven themes emerged from the qualitative analysis. The themes of lack of information,
negative emotional response, and financial stress had higher quantitative mean Sandy stress
scores compared with other themes. The theme of patriotism/gratitude had an overall lower
quantitative Sandy stress scores than other themes.
Conclusions: Qualitative and mixed-methods research on mental health outcomes after a dis-
aster add new depth and findings to the existing literature. Using suchmethodologies to identify
modifiable factors, such as improving communication during a disaster, may confer better
mental health outcomes after a disaster.

On October 29, 2012, Hurricane Sandy hit the East Coast of the United States. New York City
was heavily impacted with over 370,000 people evacuated and almost 3 million left without
power.1 Sandy was one of the costliest storms in US history, with damage exceeding $70 billion
and resulting in a least 162 deaths along with numerous storm- and evacuation-related inju-
ries.2,3 Over 650,000 homes or businesses were damaged or destroyed, and a significant number
of residents went without power for extended periods of time.4-6

There is a growing body of evidence that natural disasters, such as hurricanes, have short-
and long-term mental health consequences. It has also been demonstrated in the United States
and internationally that higher exposure to disaster-related traumas is associated with negative
mental health outcomes, posttraumatic stress disorder (PTSD) being the most studied, but also
depression and anxiety. For instance, a study conducted after the 2004 tsunami in Indonesia and
Thailand found elevated anxiety, depression, and PTSD among those displaced compared with
nondisplaced.7,8 Another study conducted at an International Committee of the Red Cross hos-
pital found that, while less than 2% of patients were diagnosed with a mental health problem,
24% of those hospitalized presented with significant depression/PTSD symptoms.9 A longi-
tudinal study found that 1 y after the tsunami, participants who suffered a personal injury,
the loss of a business, or the loss of a family member reported poorer mental health than those
who were unaffected, while, 2 y later, participants who experienced the loss of a family member
reported poorer mental health than those who were unaffected.10

A population-based study conducted during the year followingHurricane Katrina found that
individuals who had lived in the affected Gulf Coast area had elevated levels of psychological
distress.11 A study of Alabama, Mississippi, and Louisiana residents affected by Katrina found a
PTSD prevalence of 16.3%, with the estimate in the New Orleans metropolitan area being sig-
nificantly higher (30.3%) than in the remainder of the sample (12.5%).12 Similar trends were
observed for nonspecific psychological distress: 31.2% overall with 49.1% among residents of
New Orleans, and 26.4% in the remainder of the sample. Several other studies also found that
higher traumatic stress exposure was associated with greater increases in psychological distress
after Katrina.12,13 A study conducted 6 mo post-Katrina found high levels of perceived stress
among adults in New Orleans and a direct association between higher stress scores and symp-
toms of PTSD.14
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Studies conducted on the mental health symptoms that arose
after Sandy reported findings similar to those for other hurri-
canes.1,15-21 For instance, several studies have found a high preva-
lence of PTSD (range, 7-48%), depression (3-52%), and anxiety
(41-48%) in populations exposed to Sandy,1,15-21 and research
showed that the number and type of exposure were associated with
poormental health outcomes. Findings from other studies revealed
a dose response relationship between the number of Sandy expo-
sures and PTSD, depression, and anxiety.18,20 Property loss, includ-
ing damage to home and the financial cost of damage, has also been
shown to be associated with PTSD after Sandy.18,19,21 Schwartz
et al. (2016) found that those exposed to Sandy reported higher
perceived stress scores than the general population, with over
30% categorized as “high stress.”1 This post-Sandy stress score
was predicted most strongly by loss of property after Sandy.

Similar to previous disaster research, studies on mental health
outcomes post-Sandy have focused primarily on PTSD symp-
toms.12,18-21 However, a more intricate understanding of post-
disaster psychology warrants further study on mental health
outcomes that are more broadly disaster-related and specifically
among directly exposed populations. Research on mental health
after Sandy has also been almost exclusively quantitative.12,18-21

Although such literature has provided valuable insight, the find-
ings of quantitative studies may be limited to the collection of
information of interest to researchers. Few mixed-methods studies
have been conducted on mental health in relation to hurricanes,
including research on Sandy, and previous research on mental
health in the context of hurricanes has used quantitative or quali-
tative methods alone.

Mixed-methods studies have the unique advantage of providing
a broader spectrum of insights and perspectives than do either
quantitative or qualitative methods alone.22 A mixed-methods
study examining the impact of the September 11th World Trade
Center attacks found that specific risk and protective factors pre-
dicted the level of PTSD symptoms.23 Another mixed-methods
study provided new insights into satisfaction with justice and
desire for revenge among 9/11-exposed individuals along with a
finding of a significant association between the quantitative cat-
egory of revenge and the qualitative theme of desire for revenge.
In addition, the quantitative revenge category was positively asso-
ciated with the qualitative justice through safety theme.24 These
studies further demonstrate the benefit of a mixed-methods
approach.

In the present study, we used a mixed-methods approach to
investigate perceptions of Sandy-related stress in a unique sample
of individuals who were dually exposed to Hurricane Sandy and
the September 11th (9/11) disaster. The data for this study were
collected with a quantitative 10-point stress scale and comple-
mented by a qualitative exploration of open-ended, free-response
comments to address the complexities of individual perceptions of
Sandy experiences. The use of a mixed-method approach will allow
for the expansion of previous findings in the literature that a pre-
determined set of exposures is associated with increases in stress
postdisaster by looking at those experiences outside that list of
exposures that exposed populations believed were important.

Methods

World Trade Center Health Registry and Sandy Survey

The World Trade Center Health Registry (WTCHR) is a cohort
study of over 71,000 individuals exposed to the September 11,

2001 (9/11) terrorist attacks on the World Trade Center in
NYC.25 Before Sandy, 3 surveys had been administered that were
used to collect data on the physical and mental health effects of
9/11: the baseline survey, Wave 1 (W1; 2003-2004), and 2 fol-
low-up surveys, Wave 2 (W2; 2006-2007), and Wave 3 (W3;
2011-2012). As Sandy occurred shortly after the end of W3 data
collection, the 43,134 enrollees who completed Wave 3 served as
the sampling pool for the Sandy survey sub-study. Based on the
location of their residences within the NYC tri-state metropoli-
tan area (NYC, Long Island, and parts of New Jersey, and
Connecticut), 2 groups were selected: (1) those who lived in
the inundation zone (n = 4435) and (2) an equal size randomly
selected comparison group outside the inundation zone
(n = 4435).18 Inundation zone designation was based on
Federal Emergency Management Agency (FEMA) designations
of flood zones.26 Data collection for the Sandy survey took place
fromMarch to November, 2013 by means of paper andWeb sur-
veys with both email and paper reminders being sent. At the end
of data collection, 4558 surveys were completed for a 51.4%
overall response rate (55.1% of were in the inundation zone
and 47.7% were outside of the inundation zone). The study pro-
tocol for the WTCHR and Sandy survey was approved by the
NYC Department of Health and Mental Hygiene’s Institutional
Review Board.

Quantitative Data

In this study, the main quantitative item used on the Sandy survey,
and the primary outcome of interest, was perceived stress as mea-
sured by the following question: “How stressful overall would you
say your experiences with Sandy and its aftermath have been?”
Response values were from 0 (not at all stressful) to 10 (most stress-
ful thing imaginable). This question and corresponding rating cri-
teria were taken from the Hurricane Katrina Community Advisory
Group study.27

Qualitative Data

On the final page of the Sandy survey, participants were provided a
free-response section where they were asked the following ques-
tion: “Is there anything else you would like to tell us about your
experiences during Sandy and its aftermath?” This gave partici-
pants the space to provide any additional comments, thoughts,
feelings, or observations about their Sandy experiences. There
was no text limit for this area.

Study Sample

The sample in this study was limited to participants who (1) com-
pleted the free-response section of the Sandy survey (n= 1235),
and (2) had answered the perceived stress question on the
Sandy survey. The final sample size was 1202.

Mixed-Methods Analysis

For the qualitative data, content analysis, Trinh et al. (2014) served
as the analytic framework and was used to identify themes relevant
to participants’ Sandy experiences.28 The data were stored in
Microsoft Excel. Two team members (A.A.O. and L.M.G.) inde-
pendently reviewed the responses for themes and sub-themes to
understand participants’ experiences. Comments were inductively
open-coded. Once the initial 14 themes were determined, remain-
ing codes that did not fit any of these themes were categorized into
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a temporary “mixed theme” category. After collapsing the initial
themes into 7 distinct categories, the quotes in the “mixed theme”
category were reevaluated by each reviewed and placed into the
most appropriate collapsed theme. To establish intercoder reliabil-
ity, the independent coders coded the comments, discussed dis-
crepancies until consensus was reached, and refined codes
accordingly. A high level of interrater reliability was achieved
(κ> 0.90; P< 0.01). The initial content review resulted in 14 codes,
which were further categorized into 7 themes. The quotations
included in the Results section of this study were selected because
they characterize the opinions and succinctly capture revealing
issues among participants.

SAS 9.4 (Cary, NC) was used for statistical analysis of the quali-
tative relationships. Quantitative dichotomous variables were cre-
ated to represent presence or absence of rater coding in each of the
7 qualitative themes from the free-text responses. Thus, for each
free-text response, a qualitative rater code for 1 of the 7 themes
was assigned a status of present, and corresponding value of 1,
if the free-text response had been rated as representing that theme
and absent (0) if it had not. The final 7 dichotomous thematic cod-
ing variables were merged with the quantitative data. The dichoto-
mous thematic coding variables were then compared with the
quantitative Sandy stress score to examine relationships between
qualitative and quantitative findings within the 7 themes. This
was determined by significant associations between the themes
represented by the qualitative text generated by the comments
and the quantitative stress scores.

One-way analysis of variance (ANOVA) tests were performed
for bivariate comparisons of (1) dichotomous quantitative items and
stress scale score, and (2) themean stress score between each of the 7
qualitative themes. Chi-squared tests were used to compare the dis-
tribution of the dichotomous qualitative items by inundation zone
status. An α level was set as ≤ 0.05 for statistical significance.

Results

Characteristics of Study Population

The majority of the participants were female, white, non-Hispanic,
and aged 55 y or older (Table 1). There were 58.9% (n= 704) who
reported being married or not married, but living with a partner,
and 53.2% (n= 612) with a reported household income of $75,000
or more in 2010, and 63.1% lived in the inundation zone. The over-
all mean Sandy stress score for the sample was 5.95 (SD= 2.98).
Participants who contributed to the free-response section were sig-
nificantlymore likely to be female, white race, 55 y or older, have an
income of under $75,000, and divorced, separated, or widowed, liv-
ing in the inundation zone, as well as have a higher mean Sandy
stress score compared with those who did not (Table 1).

Qualitative Themes

All codes were reviewed to identify repeated patterns of meaning
and categorized into 1 of 7 themes: patriotism and gratitude, lack of
information, disruption of household function, negative emotional
response, concern for safety of others and/or self, financial stress,
and unaffected. Sample quotations and number of participants
within each theme are provided in Table 2.

There were a significant number of participants (n= 78) who
wrote of on the theme of patriotism and gratitude to rescue work-
ers, volunteers, and neighbors after Sandy. Some participants wrote
about receiving direct help from their neighbors/community, “I
received a surprising amount of aid that was totally unexpected

and has given me a more positive overview of people in general.”
Some reflected on their experience in their communities during
the aftermath of Sandy, “I liked how New Yorkers came together.”
Others wrote of feeling fortunate that theywereminimally impacted,
“[I] feel very blessed to have [had] such an easy time during Sandy.”

Fewer participants left comments that fit within the theme of
lack of information (n= 42). Participants wrote of issues around
coordination of relief efforts, “Too much mis-information within
the city agencies [made it] very hard to get cooperation.” Some
respondents also reported on the lack of information that was dis-
seminated. One participant stated they were frustrated by, “The
lack of information from local government agencies in the
Jersey City area,”while another stated, “I would have liked to have
had better, more, and faster updates from authorities on what was
going on and what was being done.”

Numerous respondents left comments that were considered to
fit within the theme of household disruption (n= 348). Written
elements in this theme included loss of food, work and housing
concerns, and missing utilities. Many participants spoke of a
how the missing utilities led to a loss of food, “ : : : lost electricity,
food spoiled, no water.” Another quote within this theme stated, “I
lost electricity, elevator use, water, frozen food, cell phone use,” and
“I never want to experience it again. Nowater, no electricity and no
heat. I was so cold.” Several respondents wrote about the damage to
their or a loved one’s home either from flood water or winds from
the storm. One participant wrote of “ : : :major damage from trees
falling and major expense from getting trees removed : : : ” While
others wrote of flooding and the damage, 1 participant stated that,
“My apartment is not harmed but my building is—floor has to be
replaced, there is a moldy smell.” Another participant expressed
concern over her child’s school, “I am concerned about mold in
my son’s school basement, which flooded during Sandy, and [I]
cannot get any clear answers from the school.”

Many participants also left remarks that were within the theme
of negative emotions experienced during and after Sandy
(n= 258). Participants commented that they “felt isolated, scared,
depressed,” and that, “it was very scary- would not want to go thru
this again and my mind is not right.” Several expressed stress over
housing issues, “It was an extremely stressful time as we had to stay
with various friends throughout the city. Although our apartment
was not damaged during Hurricane Sandy, our building suffered
extensive damage.” Others expressed fear of future hurricanes,
“I am concerned that this may happen again in the near future,”
and, “Sandy will be a first but not necessarily a last.” Several par-
ticipants commented on how Sandy affected their mental health,
“My experiences with Sandy made my PTSD symptoms return.”
Many wrote of how their experiences around Sandy triggered
thoughts of their experiences on 9/11 with comments like, “I wish
it never happened. It brought me back to 9/11,” “It felt too much
like 9/11 [and] re-traumatized me,” and “I have never been such a
nervous person. Even worse than after 9/11 because I don’t think
9/11 will happen to me again, but Sandy could happen anytime.”
Some respondents wrote about how their 9/11 experience colored
their experiences of Sandy, “ : : :Being affected by 9/11 seemed to
play an important role in my reaction to Sandy : : : ”

Other participants wrote comments within the theme of con-
cern for personal safety or safety of others (n= 257). Within this
theme, comments that addressed evacuation, being hospitalized or
needing medical assistance, and working as a first responder were
considered. One participant left a comment about their elderly
mother, “ : : : I did evacuate during Sandy - mainly to get my
mother to a safe area : : : ” and another stated “if it had just been
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my wife and I it would have been fine. But evacuating (and living
on the charity of our friends) with 3-mo and 21-mo-old daughters
was very difficult.”

Participants also left comments that were considered to fit
within the theme of financial stress (n= 126). Some elaborated
on the problems they were experiencing in getting insurance
claims, “It was and still is very devastating. We are still trying to
clean up and dealing with the insurance companies.” Another par-
ticipant stated, “All’s good on the personal side, but I’m a small
business owner and received NOTHING although we had no
power/internet for 5 days and lost real income : : : ” Other partic-
ipants wrote specifically about their experiences with the FEMA
writing, “Getting help from FEMA has been stressful and madden-
ing.” To a lesser extent, some participants reported being unaf-
fected by Sandy (n= 93), “I was not affected by Sandy at all.”

Sandy Stress Score by Theme

The mean stress score within each of the themes in described in
Table 3. There were 3 themes where the respondent reported sig-
nificantly higher Sandy stress scores compared with those whose
comments did not fall into those themes: financial stress (7.79
vs 5.74; P< 0.0001), negative emotions (6.79 vs 5.72;
P< 0.0001), and lack of information (6.83 vs 5.92; P= 0.05). In
contrast, there were 3 themes where respondents reported signifi-
cantly lower Sandy stress scores compared with those whose com-
ments did not fall into those themes: patriotism and gratitude (4.71
vs 6.04; P= 0.0001), disruption of household function (5.65 vs
6.07; P= 0.03), and unaffected (3.48 vs 6.16; P< 0.0001). There
was no statistically significant difference in the mean Sandy stress
score between those who commented on being concerned for
safety of others and/or self.

Relationship Between Qualitative Themes and Sandy
Stress Score

Table 4 compares the mean Sandy stress score among each of the 7
qualitative themes. Bolded P-values indicate that the theme in the
row had a higher mean Sandy stress score compared with the
theme in the column, whereas un-bolded scores indicate that
the theme in the row has a lower mean Sandy stress score com-
pared with the theme in the column. Those who wrote about patri-
otism and gratitude had significantly lower mean Sandy stress
scores compared with all the other themes, except for the unaf-
fected theme. Those who wrote about lack of information had sig-
nificantly higher mean Sandy stress scores compared with those
who wrote about disruption of household function, concern for
safety of others and/or self, and being unaffected. The themes of
negative emotional response and financial stress both had signifi-
cantly higher mean Sandy stress scores compared with the theme
of disruption of household function, but disruption of household
function had a higher mean score than unaffected. The negative
emotional response theme had higher mean scores than concern
for safety of others and/or self and unaffected, but lower scores
than financial stress. Those who wrote about financial stress had
higher mean Sandy stress scores than those who wrote of concern
for safety of others and/or self. Both the concern for safety of others
and/or self and financial stress themes had higher mean Sandy
stress scores compared with the unaffected theme.

Distribution of Qualitative Theme by Inundation Zone Status

There was a significantly higher number of individuals who wrote
of disruption of household and financial stress who lived in the
inundation zone compared with those who did not live in the

Table 1. Sociodemographic characteristics and chi-squared differences between those who did and did not complete the free-text section of the Sandy survey

Completed free-text section Did not complete free P-value

N (%) N (%)

Total 1202 (100) 3206 (100)

Age group (2011-2012)

19-54 y 511 (42.5) 1651 (51.5) <0.0001

55þ y 691 (57.5) 1555 (48.5)

Sex

Male 558 (46.4) 1917 (59.8) <0.0001

Female 644 (53.6) 1289 (40.2)

Race/ethnicity

White, non-Hispanic 911 (75.8) 2240 (69.9) 0.0001

All other race/ethnicities 291 (24.2) 966 (30.1)

Marital status

Married/not married, living with partner 704 (58.9) 2022 (63.6) 0.0156

Never married 242 (20.2) 568 (17.9)

Widowed, divorced, or separated 250 (20.9) 589 (18.5)

Household income (2010)

Less than $75,000 538 (46.8) 1234 (40.3) 0.0001

$75,000 or more 612 (53.2) 1831 (59.7)

Lived in inundation zone

Yes 758 (63.1) 1613 (50.3) <0.0001

No 444 (36.9) 1593 (49.7)

Mean (SD) Mean (SD)

Sandy stress score 5.95 (2.98) 4.70 (2.82) <0.0001

Abbreviation: SD, standard deviation.
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inundation zone (Table 5). Of those who wrote of being unaffected,
54.8% lived in the noninundation zone, compared with 45.2% who
lived in the inundation zone (P= 0.0002). There was no sta-
tistically significant difference in the distribution of themes
between inundation zone status for patriotism and gratitude, lack
of information, negative emotional response, and concern for
safety of others and/or self.

Discussion

This mixed-methods study of persons dually exposed to Sandy and
9/11 examined a quantitative measure of perceived stress due to
Sandy and qualitative item responses derived from an open-ended
free-response section. Seven themes were identified, and many
were associated with stress due to Sandy. In addition, comparing

the mean stress scores of the themes allowed for the identification
of themes that could reasonably be categorized into “positive”
themes (patriotism/gratitude and being unaffected), which had
overall lower mean stress scores, compared with “negative” themes
(lack of information, negative emotional response, concern for
safety of loved ones/self, and financial stress), which had higher
mean stress scores.

Sandy exposures that had been associated with poor mental
health outcomes in previous studies emerged as qualitative themes
in the current study. One theme that was associated with post-
Sandy stress was financial stress. Several studies after Katrina
and Sandy found that income loss, property loss, and cost of dam-
ages to house were associated with poor mental health out-
comes.1,18 A study conducted a year after the 2004 tsunami in
Thailand found that loss of a business was associated with PTSD.10

Table 2. Free-text response themes and corresponding quotes (n = 1,202)

Themes Direct Quotes

Patriotism and gratitude
(n = 78)

“Very impressed with the community and services provided by, Sanitation, Fire, and Police. Volunteers from outside also
helped a tremendous amount.”
“We are just getting on our feet and it’s been 5 months. We are grateful we didn’t lose our home like so many did.”
“I was very fortunate indeed, compared to other areas in the NY/NJ Metro area. Thanks be to GOD!”
“All volunteers did a wonderful job GOD BLESS THEM, people are strong and mostly everyone I saw were helping one
another. It was a good feeling.”

Lack of information
(n = 42)

“Wish they would have warned us earlier I could have saved so much. I think they had an idea what would happen.”
“The government is useless, the politicians are liars and where does all the fundraiser money go?”
“I received no information from authorities about the fact that Sandy would flood my apartment. I have had a difficult time
locating and coordinating the many public and private services, discounts, financial assistance and other assistance avail-
able to Sandy victims. I have encountered consistent disbelief or ignorance about the fact that my neighborhood was
flooded and that so many of us lost our homes. This has not been shown in the media or other outlets.”

Disruption of household
(n = 348)

“What do you do when there is no electricity and no phone service in an emergency on the 20th floor? You can’t call 911.”
“My family and I were trapped and barely escaped out of our house before water came rushing in through the front door.
We were then separated as I try to go to get my car, which was parked up the block around the corner. I, however,
became stranded in neck high water and only survived by holding on to an eight foot fence for four hours before the water
finally started to receded low enough for me to let go and wade to higher ground.”

“I have a sick husband, without any light was horrible he can’t walk, he have a motorize bed, so just imaging not able to
move his bed for 2 days.”

“I had not known such hunger, thirst, hypothermia and helplessness until Hurricane Sandy.”

Negative emotional
response
(n = 258)

“There was no feeling of community. It was very scary in suburbia - dark, sirens, fear, and no info. A lot of work just surviving
day to day. We felt very vulnerable alone scared : : : ”
“Very scary and I can’t stop thinking “what if it happens again this year, or the year after, etc : : : .” I’m constantly nervous
and my blood pressure has gone up extremely high that I was put on blood pressure medicine last month.”

“I would just like to say that all of these horrific storms which are now occurring more frequently and creating more destruc-
tion should really open up the governments eyes. Proving that we here in N.Y. are really not prepared. Also that people
who already have mental health issues such as depression and anxiety as well as post-traumatic stress disorder suffer the
most due to Flash Backs of all of the trauma they experienced. Almost like a recurring nightmare.”

“I could never believe that after 911 we could go through another horrific time sandy was one of the worst storms the NYC
area has been through in my life time. The downtown area once again was paralyzed!”

Concern for safety of
others
and/or self (n= 257)

“I feel very fortunate as a Battery Park City resident who was severely emotionally affected by 9/11, to have been spared in
Sandy. We chose not to evacuate and were surrounded on all sides by water at one point, but never felt in danger. Our build-
ing is on “high ground”, relatively speaking. It was also incredible that we did not lose power. We were able to reach out to 5
friends/family members and a dog, and offer lodging for about a week : : : ”
“ : : : I did evacuate during Sandy - mainly to get my mother to a safe area : : : ”
“if it had just been my wife and I it would have been fine. But evacuating (and living on the charity of our friends) with 3
month and 21-month-old daughters was very difficult.”

Financial stress (n= 126) “I believe the most stress from Sandy is dealing with the maggots that call themselves the insurance Company’s.”
“Wasted too much time dealing with FEMA. They were of no help at all.”
“FEMA has done nothing for me or my neighbors, except deny and hinder the applicants who had to evacuate and pay for
lodging.”

“I am experiencing a lot of anxiety regarding the valuation of my home, potential changes to my flood insurance coverage,
and the changing landscape of my neighborhood post-Sandy.”

Unaffected (n= 93) “I wasn’t really effected by Sandy thank goodness. 9-11 was my main problem. I don’t believe that anything can compare to
that day.”
“I was not affected by Sandy just wind. Gust that I never experienced before and rain but no flooding.”
“I have heard about a lot of peoples, experiences with or during Sandy, since I knew people who lived near the shore line. I
feel very fortunate that I did not experience the heartaches and catastrophes that others have endured.”
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The current study did not find an association between concern
for safety of loved ones/self and mean Sandy stress score. Other
studies have found an association between experiences such as a
friend missing, family member injured or killed, and fearing for
personal safety to be associated with a variety of outcomes, includ-
ing perceived stress, PTSD, depression, and anxiety.1,10,12,18 A rea-
son for the differing results in our study may be that, while the
participants wrote of being concerned for their loved ones’ safety,
they also expressed a level of gratitude toward first responders who
assisted them and that those feelings of gratitude might mitigate
the concern they felt for their loved one.

This study population is unique in that it was exposed to 2
disasters: the events of 9/11 and Sandy. Some of the comments left
in the theme of negative emotional response reflect this dual dis-
aster exposure. Many of the participants wrote of how their

experiences around Sandy triggered thoughts of their experiences
on 9/11. This is consistent with a recent study that found an asso-
ciation between Sandy exposure and re-experiencing 9/11.29

Participants who wrote about the theme of disruption of house-
hold function, which included comments on evacuation and dam-
age to home, had a lower mean stress than those who did not write
of this theme. Previous studies show that exposures, such as evac-
uation, damage to home, and home adversity, were associated with
PTSD and perceived stress after the 2004 Indonesian tsunami,7,8

Katrina,12 and Sandy.1,18 One potential explanation for our observa-
tion is that those who did not write of disruption of household func-
tion, instead, wrote about other, more “negative” themes such as
negative emotional response, lack of information, and financial stress.

Another finding of note is that while the theme of patriotism/
gratitude had an overall lower mean stress score than most of the

Table 3. Mean Sandy stress score by qualitative theme (n=1,202)

Theme
Mean Sandy

stress score (SD) P-Value

Patriotism and gratitude

Yes 4.71 (3.36) 0.0001

No 6.04 (2.94)

Lack of information

Yes 6.83 (3.05) 0.05

No 5.92 (2.98)

Disruption of household function

Yes 5.65 (2.72) 0.03

No 6.07 (3.08)

Negative emotional response

Yes 6.79 (2.79) <0.0001

No 5.72 (3.00)

Concern for safety of others and/or self

Yes 5.74 (2.90) 0.20

No 6.01 (3.01)

Financial stress

Yes 7.79 (2.43) <0.0001

No 5.74 (3.00)

Unaffected

Yes 3.48 (2.59) <0.0001
No 6.16 (2.92)

Table 4. Comparisons between mean Sandy stress score across qualitative themes (n= 1202)a

Patriotism
and

gratitude
Lack of

information

Disruption
of

household
function

Negative
emotional
response

Concern for
safety of

others and/or
self

Financial
stress Unaffected

Patriotism and gratitude <0.0001 0.007 <0.0001 0.004 <0.0001 0.005

Lack of information 0.01 NS 0.02 NS <0.0001

Disruption of household
function

<0.0001 NS <0.0001 <0.0001

Negative emotional
response

<0.0001 0.001 <0.0001

Concern for safety of others
and/or self

<0.0001 <0.0001

Financial stress <0.0001

Abbreviation: NS, not statistically significant
aBoldface type: row theme higher mean Sandy stress score. Not boldface type: row theme lower mean Sandy stress score.
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other themes, it had a higher stress score compared with those who
wrote that they were unaffected by Sandy. One explanation for this
could be that those who felt patriotism/gratitude may have had
some negative experiences or higher Sandy-related exposures that
caused higher stress but were able to find some sense of meaning
from their experience. This ability to find benefit from stressful
events has been shown to be associated with posttraumatic growth
after 9/11 and among cancer survivors.30,31 The theme of lack of
information around Sandy and the association with higher mean
stress scores compare with most of the other themes speaks to the
importance of clear, timely, and frequent communication from
government officials during a disaster, particularly in circumstan-
ces which can change rapidly.

Among those who lived in the inundation zone compared with
those who did not live in the inundations zone, there was a signifi-
cantly higher number of participants who wrote on the themes of
disruption of household and financial stress. This aligns with pre-
vious Sandy literature that showed that those in the inundation
zone had higher prevalence of evacuation from home and home
damage.2 On the other hand, there was no difference in the number
of participants who wrote of negative emotional response between
those who lived and did not live in the inundation zone. This was
surprising as a previous report using data from this same survey
found a higher prevalence of probable PTSD in those who lived
in the inundation zone compared with those who did not.18

Strengths and Limitations

The findings from this study are subject to several limitations. First,
the response rate achieved for the Sandy survey was moderate and
may not be representative of the study population. Second, the
free-response section was located at the end of the survey and
the preceding quantitative questions may have influenced their
qualitative responses. Third, responder analysis showed that par-
ticipants who contributed to the free-response section were signifi-
cantly different on a variety of demographic variables, which may
affect the generalizability of the findings. Fourth, the quantitative
stress question did not have any published data on its reliability or
validity. Finally, the responses left in the free-text section may have
only captured the participants most stressful experiences and may
not represent their full range of Sandy-related experiences.

Despite these limitations, this study also has several strengths.
The first is that data collection for the survey was conducted within
a year after Sandy, potentially minimizing recall bias and capturing
participants’ perceptions in a more acute postdisaster period.
Second, this study population had a large sample coming from a
diverse, dually exposed cohort. Third, the unprompted free-
response section allowed for themes to emerge that may not have
been assessed in a quantitative manner.

Conclusions

This study adds to the literature on risk factors for disaster-related
stress. Qualitative methods allowed for participants to discuss their
Sandy experience in a way that was relevant to them as opposed to
being framed by the researchers’ interests. In addition, the use of a
mixed-methods approach allowed for a more in-depth assessment
than with quantitative or qualitative methods alone. Identification
of modifiable factors, such as improving communication during a
disaster, may confer better mental health outcomes after a disaster.
Future researchers should consider using an in-depth mixed-
methods approach to evaluate those exposed to 9/11 using inter-
views to fully capture the data as opposed to offering self-report
qualitative response.
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Table 5. Comparison of themes between enrollees in the inundation and non-
inundation zone (n= 1202)

Theme

Lived in
inundation

zone

Did not live
in inundation

zone P-value

N (%) N (%)

Patriotism and
gratitude

0.4393

Yes 46 (59.0) 32 (41.0)

No 712 (63.4) 412 (36.6)

Lack of information

Yes 29 (69.1) 13 (30.9) 0.4132

No 729 (62.8) 431 (37.2)

Disruption of
household

Yes 203 (58.3) 145 (41.7) 0.0301

No 555 (65.0) 299 (35.0)

Negative emotional
response

Yes 166 (64.3) 92 (35.7) 0.6309

No 592 (62.7) 352 (37.3)

Concern for safety
of others and/or self

Yes 166 (64.6) 91 (35.4) 0.5666

No 592 (62.7) 353 (37.3)

Financial stress

Yes 106 (84.1) 20 (15.9) <.0001

No 652 (60.6) 424 (39.4)

Unaffected

Yes 42 (45.2) 51 (54.8) 0.0002

No 716 (64.6) 393 (35.4)
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