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The magnitude, timing, and etiology of morbidity associated with tropical cyclones remains incompletely
quantified. We examined the relative change in cause-specific emergency department (ED) visits among
residents of New York City during and after Hurricane Sandy, a tropical cyclone that affected the northeastern
United States in October 2012. We used quasi-Poisson constrained distributed lag models to compare the number
of ED visits on and after Hurricane Sandy with all other days, 2005–2014, adjusting for temporal trends. Among
residents aged ≥65 years, Hurricane Sandy was associated with a higher rate of ED visits due to injuries and
poisoning (relative risk (RR) = 1.19, 95% confidence interval (CI): 1.10, 1.28), respiratory disease (RR = 1.35,
95% CI: 1.21, 1.49), cardiovascular disease (RR = 1.10, 95% CI: 1.02, 1.19), renal disease (RR = 1.44, 95% CI:
1.22, 1.72), and skin and soft tissue infections (RR = 1.20, 95% CI: 1.03, 1.39) in the first week following the storm.
Among adults aged 18–64 years, Hurricane Sandy was associated with a higher rate of ED visits for renal disease
(RR = 2.15, 95% CI: 1.79, 2.59). Among those aged 0–17 years, the storm was associated with lower rates of
ED visits for up to 3 weeks. These results suggest that tropical cyclones might result in increased health-care
utilization due to a wide range of causes, particularly among older adults.

cyclonic storms; emergency service; hospital; morbidity; New York City

Abbreviations: CI, confidence interval; ED, emergency department; ICD-9, International Classification of Diseases, Ninth Revi-
sion; RR, relative risk.

Tropical cyclones are rotating storm systems that form
over warm ocean waters and are characterized by strong
winds and heavy rainfall (1). These storms—which are re-
ferred to as hurricanes when they occur in the Atlantic Ocean
and reach a maximum sustained wind speed of at least 119 km
per hour—can result in substantial impacts on human health.
For example, evidence from public health surveillance
systems as well as from epidemiologic studies suggests
acute increases in mortality following tropical cyclones,
as well as increases in morbidity due to injury (2–5).

Hurricane Sandy was a tropical cyclone that affected the
northeastern United States in October 2012 after previously
making landfall in both Jamaica and Cuba. Although tech-
nically no longer classified as a hurricane when it made
landfall for the third time in New Jersey on the evening
of October 29, Sandy caused widespread damage to the

region. In New York City, Hurricane Sandy’s physical haz-
ards—which included high winds, a record-breaking storm
surge, and widespread flooding—resulted in 43 documented
deaths as well as substantial damage to homes, hospitals,
transportation systems, power stations, wastewater treatment
facilities, and other critical infrastructure (6).

While the health impacts of tropical cyclones such as Sandy
have been well-documented for mortality and for some
specific causes of morbidity, the magnitude, timing, and
etiology of morbidity associated with such storms remains
incompletely quantified. Prior studies of Hurricane Sandy
have considered only one or a few specific causes of mor-
bidity (4, 7–11), associations in the first few days following
the storm (12, 13), and/or impacts on adult populations
(12, 14, 15), and many have not properly accounted for
the potential influence of seasonal or long-term trends in
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health-care utilization. Here, we examine the relative change
in the incidence rate of all-cause and cause-specific emer-
gency department (ED) visits among all individuals living
in New York City from 2 days before to 28 days after
Hurricane Sandy, adjusting for temporal trends. To provide a
more comprehensive assessment of the association between
Sandy and emergency health-care utilization, we examined
6 broad categories of disease that we hypothesized could
be associated with storm-related hazards and present results
stratified by age group.

METHODS

Data sources

We obtained information on all ED visits occurring in the
state of New York from the New York State Department
of Health Statewide Planning and Research Cooperative
System (SPARCS), a comprehensive data reporting sys-
tem that collects information on hospital admissions and
ED visits within the state of New York. SPARCS collects
individual-level information on approximately 98% of all
hospitalizations in nonfederal acute care facilities regardless
of insurance status. We obtained information on all ED visits
occurring between 2005 (the earliest year for which ED visit
data are available in SPARCS) and 2014 (the most recent
year for which we had access to data). We restricted our
analysis to ED visits among individuals whose residential
zip code corresponded to a zip code tabulation area (ZCTA)
at least partially located within New York City.

We aggregated the individual-level records into daily
counts of the number of ED visits occurring from any cause,
as well as from 6 categories of causes that we hypothesized
would be associated with either the environmental hazards
arising from Hurricane Sandy (e.g., high winds, flooding)
or the impacts of those hazards on infrastructure and ac-
cess to medical care. We defined these 6 categories using
International Classification of Diseases, Ninth Revision
(ICD-9), principal/primary diagnosis codes, as follows:
injuries and poisoning (ICD-9 codes ≥800), respiratory
disease (ICD-9 codes 460–519), cardiovascular disease
(ICD-9 codes 390–429), renal disease (ICD-9 codes 580–
589), common infectious gastrointestinal disease (ICD-9
codes 001–009, 558.9, 787.0, 787.01, 787.03, 787.4, 787.9,
787.91), and skin and soft tissue infections (ICD-9 codes
35, 376.01, 457.2, 528.5, 566, 607.2, 614.4, 680–682, 684,
686.9, 704.8). The definitions for infectious gastrointestinal
disease and skin and soft tissue infections were based
on prior literature examining morbidity associated with
exposure to untreated wastewater (16). We created daily
all-cause and cause-specific time series for each of 3 age
groups: 0–17 years, 18–64 years, and 65 years or older.

For descriptive purposes, we obtained daily meteorolog-
ical observations from LaGuardia International Airport for
the time period immediately before, during, and after Hur-
ricane Sandy from the National Oceanic and Atmospheric
Administration’s National Centers for Environmental Infor-
mation (NOAA NCEI) (17).

We obtained approval from the Columbia University Med-
ical Center Institutional Review Board. The requirement for

consent was waived due to the deidentified nature of the
data.

Statistical analysis

We used distributed lag regression models (18) with a
quasi-Poisson distribution to compare the number of ED
visits occurring on and around the date of Hurricane Sandy’s
closest approach to New York City (October 29, 2012) with
the number of ED visits occurring on all other days between
2005 and 2014. For each cause of disease and each age
group, we regressed the daily count of ED visits on a daily
time series consisting of a binary variable that was equal to 1
on the date of Hurricane Sandy’s closest approach (October
29, 2012) and 0 on all other days. Because ED visit rates
could change over time due to a variety of factors other than
the storm—such as population growth, changes in the size of
the uninsured population, and season- or weekday-dependent
variation in ED utilization—we adjusted our models for
year, week of year, and day of week with indicator variables.
We did not build models for the cardiovascular and renal
categories among those aged 0–17 years due to low daily
counts.

As a first analysis (hereafter, “4-week analysis”), we used
the approach described above to examine the association
between Hurricane Sandy and ED visits on the day of the
storm’s closest approach and on each of the subsequent 28
days. We constrained the lag function using the “strata”
function with breaks at lag days 1, 8, 15, and 22. This place-
ment of breaks imposes the assumption that the association
between Hurricane Sandy and ED visits is homogeneous
within each of the 4 weeks following the storm but allows
the association to be distinct on the day of the storm (lag
day 0).

In the second phase of our analysis (hereafter, “10-day
analysis”), we relaxed our assumption about the shape of
the lag structure to examine the time course of the associ-
ation between Hurricane Sandy and ED visits in the first
week following the storm in more detail. Specifically, we
modeled the association between Hurricane Sandy and ED
visits on the 2 days before, the day of, and 7 days after the
storm’s closest approach using an unconstrained distributed
lag structure to avoid imposing assumptions about the shape
of the lag structure. We included the 2 days before the storm
in this model because we hypothesized that actions taken
to prepare for the storm could be associated with changes
in health-care utilization. The resulting model included 10
separate terms, one for each day from 2 days before to 7
days after the storm. Hereafter, we refer to this time period
as the “peri-storm period”.

Using the results from the 10-day analysis, we calculated
the number of excess ED visits attributable to Hurricane
Sandy on each lag day using the equation:

ANl = Yl

(exp(βl) − 1

exp(βl)

)

where ANl is the number of excess ED visits attributable
to the storm on lag day l, Yl is the observed number of
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Hurricane Sandy and Emergency Department Visits 3

Table 1. Meteorological Characteristics of the 5 Days Centered on the Date of Hurricane Sandy’s Closest Approach to New York City (October
27–31, 2012), as Observed at LaGuardia International Airport

Date Rainfall, mm
Average Daily
Wind Speed,

m/second

Maximum 2-Minute
Wind Speed,

m/second

Maximum 5-Second
Wind Speed,

m/second

Minimum
Temperature, ◦C

Maximum
Temperature, ◦C

October 27, 2012 0 4.2 7.6 9.4 15.0 18.3

October 28, 2012 0 9.6 16.5 20.1 13.3 15.6

October 29, 2012 13.7 15.7 28.6 33.1 12.2 17.2

October 30, 2012 1 8.2 13.4 19.2 8.9 15.0

October 31, 2012 0 4.4 6.3 7.6 7.2 12.8

ED visits on lag day l, and βl is the coefficient from the
unconstrained distributed lag model for lag day l (19). We
summed the estimates of the attributable number on each
of the 10 days from 2 days before to 7 days after the
storm to yield an estimate of the total attributable number
over the 10-day lag period (October 27 to November 5,
2012). We calculated a 95% empirical confidence interval
for the 10-day total attributable number using Monte Carlo
simulations, as previously described (20, 21). We limited the
calculation of the 10-day total attributable number to disease
categories and age groups for which Hurricane Sandy was
associated with higher rates of ED visits on at least 1 day.

In sensitivity analyses, we evaluated the robustness of our
results to 2 alternative forms of adjustment for seasonal and
long-term temporal trends. First, we repeated our main anal-
ysis but used a natural cubic spline with 8 degrees of freedom
per year to adjust for time trends instead of indicator vari-
ables for year and week of year. Second, we implemented
a case-crossover design in which we matched on month
and then adjusted for year and day of week using indicator
variables in conditional Poisson models with a quasi-Poisson
distribution (22). Additionally, for the 4-week analysis, we
explored alternative assumptions about shape of the lag
function by modeling it with a natural cubic spline with 3
internal knots placed at equally spaced intervals on the log
scale.

All analyses were performed using R (R Foundation for
Statistical Computing, Vienna, Austria), version 3.6.3 (23).

RESULTS

On October 29, 2012, the date of Hurricane Sandy’s
closest approach to New York City, the average wind speed
measured over the course of the day at LaGuardia Interna-
tional Airport was 15.7 m/second (approximately 56.5 km/
hour), with higher average speeds observed over shorter
periods of time. Temperature ranged from a minimum of
12.2 to a maximum of 17.2 ◦C, and the total amount of
rainfall was 13.7 mm. Wind speeds were lower on the 2 days
before and 2 days after October 29, and little to no rainfall
was observed on those days (Table 1).

Between 2005 and 2014, a total of 34,767,771 all-cause
ED visits occurred among individuals living in New York
City, or an average of 9,520 ED visits per day. Among the 6
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Figure 1. Daily emergency department (ED) visits occurring among
individuals of all ages in New York City between October 1 and
November 30, 2012, by cause. The vertical dotted line is placed on
October 29, 2012, the date of Hurricane Sandy’s closest approach
to New York City. In order of descending value on October 1, 2012,
causes are represented with the following line types: injury and
poisoning (dot dash), respiratory (long dash), cardiovascular (short
dash), skin and soft tissue infections (dotted line), gastrointestinal
(solid line), renal (alternating short and long dash).

categories of disease considered in this study, the average
daily rate of all-ages ED visits ranged from 26 visits per
day for renal disease to 1,503 visits per day for injuries and
poisoning. For most causes, there were fewer ED visits on
October 29, 2012, than on adjacent days (Figure 1).

All-cause ED visits

We first examined the association between Hurricane
Sandy and all-cause ED visits stratified by age group
(Figure 2). In the 4-week analysis, Hurricane Sandy was
associated with an 11% increase in the rate of ED visits
on days during the first week after the storm among those
aged 65 or older (relative risk (RR) = 1.11, 95% confidence
interval (CI): 1.07, 1.16), with no evidence of an association
in subsequent weeks (Figure 2A). Looking more closely
at the peri-storm period in the 10-day analysis, we found
a lower rate of ED visits on the day of the storm (RR =
0.63, 95% CI: 0.54, 0.72) but higher rates of ED visits 2–5
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days after the storm in this age group. We did not observe
evidence of an association on either of the 2 days leading up
to the storm (Figure 2B).

Among adults aged 18–64 years, Hurricane Sandy was
associated with a lower rate of all-cause ED visits in each
of the 4 weeks following the storm (Figure 2C), including
markedly lower rates of ED visits on the day of and the
day after the storm (Figure 2D) Results were similar but
more pronounced for children aged 0–17 years (Figure 2E
and 2F).

Cause-specific ED visits

Among individuals aged 65 years or older, Hurricane
Sandy was associated with higher rates of ED visits for
several specific causes in the first week after the storm:
injury and poisoning, respiratory disease, cardiovascular
disease, renal disease, and skin and soft tissue infections
(Table 2). The associations were most pronounced for renal
(RR = 1.44, 95% CI: 1.22, 1.72) and respiratory (RR =
1.35, 95% CI: 1.21, 1.49) disease and least pronounced for
cardiovascular disease (RR = 1.10, 95% CI: 1.02, 1.19).
Focusing on the peri-storm period, in the 10-day analysis
Hurricane Sandy was associated with higher rates of ED
visits on multiple days after the storm for injury and poi-
soning (lag days 2 through 4), respiratory disease (lag days
1 through 3), and renal disease (lag days 2 and 4) (Figure 3,
and in tabular form in Web Table 1, available at https://doi.
org/10.1093/aje/kwab127). Hurricane Sandy was associated
with ED visits due to cardiovascular disease and skin and
soft tissue infections on single days (lag days 3 and 4,
respectively). Cardiovascular disease associations were also
elevated on lag days 2, 5, and 6, but with the lower bound of
the confidence interval at or just below 1. With the exception
of respiratory disease, we did not observe evidence of higher
rates of ED visits in the 2 days before the storm.

Among adults aged 18–64 years, Hurricane Sandy was
associated with higher rates of ED visits for renal disease
in the first week after the storm (RR = 2.15, 95% CI: 1.79,
2.59) but not with other causes (Table 2). Higher rates of ED
visits for renal disease were evident 1–4 days after the storm,
with the peak association occurring on lag day 2 (RR = 3.52,
95% CI: 2.50, 4.95) (Web Table 1). Among children aged 0–
17 years, Hurricane Sandy was associated with fewer cause-
specific ED visits on the day of the storm, in the days after
the storm, and up to the second or third week after the storm
(Table 2 and Web Table 1).

Sensitivity analyses

Results from sensitivity analyses examining alternative
forms of adjustment for temporal trends were similar to
results from the main analysis for both the 4-week (Web
Tables 2–4) and the 10-day (Web Figures 1–3) models.
Results from the sensitivity analysis in which the lag func-
tion for the 4-week model was constrained using a natural
cubic spline were also generally similar to the main analysis.
For example, associations between Hurricane Sandy and
higher rates of ED visits among adults aged 65 or older were

largely limited to the first week following the storm in both
the main analysis and the sensitivity analysis (Web Figure 4).

Attributable number

We estimate that among those aged 65 years or older,
Hurricane Sandy was associated with 660 (95% empirical
CI: 74, 1,187) excess all-cause ED visits over the 10-day
time period from 2 days before to 7 days after the storm,
with a large number due to respiratory disease (294 excess
ED visits, 95% empirical CI: 176, 383) (Table 3).

DISCUSSION

In this comprehensive analysis of ED visits among resi-
dents of New York City between 2005 and 2014, we found
that Hurricane Sandy had a profound impact on rates of
health-care utilization. Specifically, we found that Hurricane
Sandy was associated with lower rates of all-cause and
cause-specific ED visits on the day of the storm and asso-
ciated with changes in ED visit rates on the days and weeks
following the storm with varying direction, magnitude, and
timing by age group and cause. Among residents aged 65
or older, Hurricane Sandy was associated with higher rates
of all-cause ED visits in the first week following the storm,
as well as with ED visits due to several specific causes. In
contrast, among adults aged 18–64 years Hurricane Sandy
was associated only with higher rates of ED visits for renal
diseases, and lower rates of ED visits were observed for
children 0–17 years following the storm. For the most part,
we did not find evidence of a change in the rate of ED visits
in the 2 days leading up to Hurricane Sandy.

Several prior studies have estimated the impact of Hurri-
cane Sandy on measures of emergency health-care utiliza-
tion using different methods. Lee et al. (12) compared the
number of all-cause ED visits occurring on and in the days
after Hurricane Sandy with a baseline ED visit rate com-
puted from all days in 2012 prior to the storm. Results from
this analysis, which included adults aged 18 or older living
in New York City, suggest a decline in all-cause ED visits
on the day of the storm, followed by higher ED visit rates
on each of the 4 days following the storm (12). While we
examined finer strata of age, the direction and timing of these
results are largely consistent with our all-cause findings for
individuals aged 65 or older. In another study, Kim et al. (24)
calculated prevalence ratios comparing all-ages ED visits
that occurred during and after Hurricane Sandy with ED
visits that occurred in the month before the storm in Nassau
and Suffolk counties, which are located to the east of New
York City. In this study, ED visits due to physical health
conditions were higher in the 3 days following the storm
(October 30 to November 1, prevalence ratio = 1.01, 95%
CI: 1.01, 1.02) as well as during the remainder of November
2012 (prevalence ratio = 1.004: 95% CI: 1.001, 1.01), but not
on the day of the storm itself (October 29, prevalence ratio
= 1.01, 95% CI: 0.995, 1.02) (24). In contrast, we found that
Hurricane Sandy was associated with lower ED visits on the
day of the storm, and we did not find evidence of higher all-
cause ED visit rates beyond the first week after the storm in
any age group.
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Figure 2. Age-group–specific relative risks and 95% confidence intervals for the association between Hurricane Sandy and all-cause
emergency department (ED) visits in New York City, 2005–2014. Results are shown from constrained distributed lag models examining
associations on the day of and in the 28 days following the storm, assuming associations are homogeneous within each week after the storm
(“4-week analysis”), as well as from unconstrained distributed lag models examining associations from 2 days before to 7 days after the storm
(“10-day analysis”). The top row shows plots for individuals aged 65 or older: 4-week analysis (A) and 10-day analysis (B). The middle row shows
plots for individuals aged 18 to 64 years: 4-week analysis (C) and 10-day analysis (D). The bottom row shows plots for individuals aged 0–17
years: 4-week analysis (E) and 10-day analysis (F). Associations on the 2 days before Hurricane Sandy are plotted in gray. All results were
estimated from models comparing the number of ED visits occurring on and around the date of Hurricane Sandy’s closest approach to New
York City with the number of ED visits occurring on all other days between 2005 and 2014.
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Figure 3. Relative risks and 95% confidence intervals for the association between Hurricane Sandy and cause-specific emergency department
(ED) visits among those aged 65 or older in New York City, 2005–2014, from 2 days before to 7 days after the storm. Plots are shown for injury
and poisoning (A), respiratory disease (B), cardiovascular disease (C), renal disease (D), gastrointestinal disease (E), and skin and soft tissue
infections (F). Note that ED visits due to renal disease (D) are presented with a larger range of values on the y-axis than the other causes.
Associations on the 2 days before Hurricane Sandy are plotted in gray. The associations presented here were estimated from unconstrained
distributed lag regression models comparing the number of ED visits occurring on and around the date of Hurricane Sandy’s closest approach
to New York City with the number of ED visits occurring on all other days between 2005 and 2014.
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Table 3. Number of Excess Emergency Department Visits Among Those Aged 65 or Older Attributable to
Hurricane Sandy During the 10-Day Period From 2 Days Before to 7 Days After the Storma in New York City

Cause Attributable Number 95% Empirical CI

Injuries and poisoning 148 15, 256

Respiratory disease 294 176, 383

Cardiovascular disease 40 −72, 132

Renal disease 54 18, 76

Skin and soft tissue infections 30 −12, 56

All-cause 660 74, 1,187

Abbreviation: CI, confidence interval.
a The attributable numbers presented here were calculated from distributed lag regression models comparing

the number of ED visits occurring on and around the date of Hurricane Sandy’s closest approach to New York City
with the number of ED visits occurring on all other days between 2005 and 2014. Results are shown for causes
of disease that were associated with higher rates of ED visits on at least 1 day during the 10-day window from 2
days before to 7 days after the storm.

A potentially important difference between our study and
the 2 analyses described above is consideration of time
trends. Both of these prior studies, as well as others examin-
ing the health impacts of Hurricane Sandy (4, 13), compared
the rate of adverse events (e.g., ED visits, hospitalizations)
that occurred during and after the storm with the rate of
adverse events that occurred during a baseline time period.
However, seasonal or longer-term time trends in the daily
event rate could result in biased estimates. In contrast, we
constructed regression models adjusted for year, week of
year, and day of week, diminishing the possibility that our
findings are influenced by time trends.

In addition to the adjustment for time trends, another
strength and novel feature of our analysis was the exam-
ination of multiple categories of cause-specific ED visits.
We found that Hurricane Sandy was associated with higher
rates of ED visits due to injury and poisoning, respiratory
disease, cardiovascular disease, renal disease, and skin and
soft tissue infections among those aged 65 or older during
the first week following the storm. These results add further
support to the hypothesis that tropical cyclones affect health
through multiple pathways, which could include exposure to
the storm’s physical hazards (e.g., high winds, flood waters),
psychosocial stress, lack of access to routine medical care
and medications, and exposure to hazards present after the
storm (e.g., mold growth due to flooding) (25, 26). While
differences in methods make it difficult to directly compare
results across studies, previous analyses of Hurricane Sandy
have documented associations with a range of cause-specific
outcomes, including all-ages admissions to a trauma cen-
ter (4), all-ages ED visits due to respiratory disease (24),
hospital admissions for respiratory disease among the pre-
dominantly older population of Medicare beneficiaries (27),
ED visits for chronic obstructive pulmonary disease in adults
(12), all-ages hospital admissions for myocardial infarction
(7), and both ED visits and hospital admissions among indi-
viduals with end-stage renal disease (8). Studies examining
hurricanes other than Sandy have also documented associa-
tions with several causes of noninjury morbidity, including
cardiovascular disease (28) as well as both respiratory dis-

ease generally (29) and asthma specifically (3). We are not
aware of other studies documenting an association between
Hurricane Sandy and health-care utilization due to skin and
soft tissue infections, although such infections have been
reported in the wake of other hurricanes and other hydrologic
disasters such as floods (30).

Among adults aged 18–64 years, Hurricane Sandy was
associated with a somewhat lower rate of all-cause ED
visits in the weeks following the storm. We hypothesize
that altered activity patterns as well as evacuation out of
New York state following the storm could contribute to these
lower rates. However, in contrast to our results for all-cause
ED visits in this age group, Hurricane Sandy was associated
with a higher rate of renal ED visits in the first week
following the storm (RR = 2.15, 95% CI: 1.79, 2.59). One
factor that might have contributed to this finding is disrupted
access to dialysis care (31). Lending further support to this
hypothesis, Kelman et al. (8) found that end-stage renal
disease patients who lived in an area affected by Hurricane
Sandy were more likely to visit the ED and more likely to
become hospitalized in the week after the storm than either
patients who lived in unaffected areas or patients who lived
in affected areas a year before the storm.

Among children aged 0–17 years, Hurricane Sandy was
associated with lower rates of ED visits for several weeks
following the storm. Other studies examining ED visits
specifically among children have documented mixed results.
At a children’s hospital in Florida, ED visits were higher in
the week after Hurricane Andrew than in the week before
the storm (32). However, in a study of 2 Florida EDs, visits
among children were lower in the days after Hurricane
Jeanne when compared with a baseline time period in the
prior year (5). Notably, neither of these studies included
adjustment for time trends. We hypothesize that the lower
rates in our study could be due in part to altered activity
patterns among children, given that many New York City
schools were closed the week after Hurricane Sandy (6).

In addition to adjusting for time trends, other strengths
of our study include the detailed characterization of the
time course of the association between Hurricane Sandy
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and ED visits at up to 4 weeks following the storm and the
examination of associations stratified by age group. How-
ever, our study also has several limitations. First, our results
might be sensitive to different choices about the form of the
adjustment for seasonal and long-term time trends. However,
we found that our results were not materially different in sen-
sitivity analyses using alternative modeling approaches. Sec-
ond, we have no information about how the storm affected
the population at risk (i.e., risk pool) in the city. For example,
if a large number of residents evacuated New York City
before the storm, our results might underestimate the true
association between Hurricane Sandy and higher ED visit
rates. Third, we are not able to determine the extent to which
altered access to other sources of care (e.g., urgent care
centers, primary care) during or after the storm might have
contributed to the increased rate of ED visits we observed
among some age groups and for some causes. Additional
research examining the role of population movement, access
to medical care, and altered activity patterns would lend
context both to our findings and to the larger body of work
on tropical cyclones and health. Finally, our results might not
be generalizable to other communities or to other storms.

In summary, we found that Hurricane Sandy was asso-
ciated with higher rates of ED visits due to a number of
specific causes, predominately among those aged 65 or older
and in the first week after the storm. These results add to a
growing body of literature on the health impacts of tropical
cyclones beyond mortality and morbidity due to injury. If
our results are causal, they might be useful to public health
professionals and physicians in identifying individuals who
are more likely to require emergency medical care during
such storms.
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