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ABSTRACT
Background:  Given both the increased prevalence of natural disasters in recent years and the 
crippling opioid epidemic, identifying at-risk groups for substance abuse post-disaster is imperative 
to survivor mental health. The objective of this study was to examine the association between 
exposure to Hurricane Sandy and risk of opioid abusive behavior. Methods:  We conducted a 
retrospective analysis using data from two cross-sectional studies that examined the impact of 
Hurricane Sandy on mental health from October 2013- August 2016. Patient demographics, 
hurricane exposure and mental health history were obtained via self-report questionnaires. Opioid 
abuse risk was determined and categorized using adaptations from the Opioid Risk Tool (ORT). 
Multinomial logistic regression was used to examine the relationship between hurricane exposure 
and opioid abuse risk. Results: Data was available on 1,687 Hurricane Sandy survivors, the majority 
being female (59.3%), white (52.0%) and an average age of 46.1 years (std. 19.2). Approximately 
9.0% of survivors were classified as being ‘High’ risk for opioid abuse. For every increase in total 
exposure reported, the odds of being classified as high risk was 1.09 greater (95% CI 1.05, 1.14) 
compared to low risk, after adjusting for covariates. Among personal exposures only (i.e. injury 
to self or family member), for every increase in reported exposure the adjusted odds of being 
classified as high risk was 1.25 times greater (95% CI 1.15, 1.37) compared to low risk. 
Conclusions:  These findings suggest that exposure to a natural disaster, specifically personal 
exposures, are associated with increased risk for opioid abusive behavior.

Introduction

There is an established body of evidence indicating that 
exposure to natural and man-made disasters can have a 
profound impact on the mental health of those who are 
affected. Studies have shown that survivors of such traumatic 
events have elevated risk for developing anxiety/depression, 
Posttraumatic Stress Disorder (PTSD), and substance abuse, 
of which may persist well beyond the aftermath of such 
event (Boscarino, 2015; Caramanica et  al., 2015; Cepeda 
et  al., 2010; Galea et  al., 2005; Lowe et  al., 2015; Pouget 
et  al., 2015; Rhodes et  al., 2010; Schwartz et  al., 2017). 
Hurricane Sandy, which made landfall in October of 2012, 
is of no exception, and has been deemed one of the most 
destructive natural disasters to hit the eastern seaboard, 
resulting in over $70 billion in damages and 117 deaths 
(Casey-Lockyer et  al., 2013; Noaa, 2014). Recent evidence 
has shown that exposure to Hurricane Sandy, specifically 
experiencing personal and property loss, is associated with 
increased PTSD symptoms, which persist years after landfall 
(Abramson et  al., 2015; Schwartz et  al., 2017). Similarly, 

increased exposure to the hurricane among New York res-
idents was also associated with anxiety and depression 
(Schwartz et  al., 2015).

Unlike the established associations among the aforemen-
tioned mental health outcomes, current evidence on sub-
stance use following Hurricane Sandy are varied. Much of 
the available studies investigating substance use post land-
fall primarily focus on cigarette and alcohol use, and not 
on other substances of misuse/abuse, such as opioids 
(Abramson et  al., 2015; Schwartz et  al., 2016). Other studies 
that do assess opioid use following a disaster are specific 
to the provisions and access to substance use services 
during and after the emergency (Dewart et  al., 2006; Elliott 
et  al., 2017; Griffin et  al., 2018; McArthur et  al., 2005; 
McClure et  al., 2014; Pouget et  al., 2015; Sandy, 2012; Weiss 
et  al., 2002). Increases in overall opioid misuse, increases 
in relapse episodes, and increases in drop out of outpatient 
methadone treatment programs have been reported follow-
ing disastrous events (Cepeda et  al., 2010; Dewart et  al., 
2006; Frank et  al., 2006; Pouget et  al., 2015; Weiss et  al., 
2002). Moreover, the accessibility of medications used to 
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treat opioid use disorders (OUD), such as methadone and 
buprenorphine, has been historically complicated during 
the aforementioned disasters, with many patients seeking 
immediate care from Emergency Departments (EDs), which 
is increasingly problematic for healthcare systems that 
become inundated following a disaster (Elliott et  al., 2017; 
Griffin et  al., 2018; McArthur et  al., 2005; McClure et  al., 
2014; Sandy, 2012).

Today, the opioid epidemic continues to claim the lives 
of many, with over 46,700 deaths reported in 2018 alone 
(Hedegaard et  al., 2017; Wilson et  al., 2020). And, with two 
million Americans suffering with an Opioid Use Disorder 
(OUD), the epidemic continues to place an alarming burden 
on our healthcare systems (Wilson et  al., 2020). We have 
seen in previous studies that access and maintenance of sub-
stance abuse and addiction services following Hurricane 
Sandy was not sufficient to meet the needs of those affected 
(Pouget et  al., 2015). Situations such as these create the 
opportunity for increases in substance abusive behavior and, 
therefore, need to be mitigated to prevent morbidity and 
mortality. Although Hurricane Sandy occurred prior to the 
declaration of the opioid epidemic, it is imperative that we 
identify those who are most at risk for substance use behav-
iors, particularly opioid use, following a disaster. Given the 
increased prevalence of natural disasters in recent years, in 
combination of the ongoing opioid epidemic, it is critical to 
understand those who are most vulnerable to the effects of 
disaster exposures as it relates to substance use behavior. 
Information gained can inform emergency preparedness plans 
for those in need of new and existing substance use services, 
specifically for OUDs, and enable for proper resource allo-
cations, especially in the face of new disasters. Therefore, the 
objective of this study was to examine the association between 
exposure to Hurricane Sandy and risk for opioid abusive 
behavior.

Methods

Study population

We conducted a retrospective analysis using data from two 
cross-sectional studies that examined the impact of Hurricane 
Sandy on mental health from October 2013 to August 2016. 
The first study, Project LIGHT (Leaders in Gathering Hope 
Together), assessed the lasting impact of Hurricane Sandy 
on community residents who were exposed to Hurricane 
Sandy although that exposure was variable depending on 
geographic residence. The second study, Project Restoration, 
used similar methodology to Project LIGHT, but focused 
its sampling in the Rockaways area of NYC which was an 
area that was extremely impacted by Hurricane Sandy. 
Project Restoration also involved a potential linkage into 
mental health care for those for whom it was indicated and 
were interested (Schwartz et  al., 2015, 2017). Participants 
in the two studies were conveniently sampled and given a 
self-report questionnaire that assessed demographics, hur-
ricane exposure, and mental health symptoms including 

symptoms of stress, depression, anxiety, PTSD, alcohol mis-
use and substance misuse, utilizing validated measures.

Measures

Hurricane exposure was assessed as a total score, and as 
subscales that contain items regarding personal and property 
exposure, separately (Schwartz et  al., 2015). Personal expo-
sures included those that directly affected the individual or 
their family, such as injury or death. Property exposures 
assessed the level of personal property impacted by the hur-
ricane, and the financial hardships that may have been expe-
riencd as a direct result. Opioid abuse risk was determined 
and categorized as ‘low’, ‘moderate’ or ‘high’, using adaptations 
from the Opioid Risk Tool (ORT), a widely implemented 
screening tool to assess risk of abuse among chronic pain 
patients (Webster & Webster, 2005). Although the ORT has 
not been currently validated for use in community samples, 
24.4% of the original sample population endorsed having at 
least one chronic medical condition where pain is often 
reported (Schwartz et  al., 2015, 2017). Factors that contribute 
to the ORT score include: personal and family history of 
substance abuse, age, history of preadolescent sexual abuse, 
and for the presence of depression, and other psychological 
disorders others than depression. ORT variables used in total 
risk calculation for this study were obtained from participant 
questionnaires and specifically included: age, negative impact 
of familial alcohol or drug use (family history); National 
Institute on Alcohol Abuse and Alcoholism (NIAAA) assess-
ment guidelines for problem drinking, and health care pro-
vider diagnosed alcohol substance use disorder (personal 
history-alcohol); recreational or prescription use for 
non-medical reasons and provider diagnosed substance use 
disorder, recreational or prescription (personal history-substance 
use); health care provider diagnosed depression, PTSD, schizo-
phrenia, bipolar disorder (psychological disease). We were 
unable to obtain preadolescent sexual abuse history, however, 
this item is only weighted among females. A similar meth-
odology in retrospective ORT score calculation has been 
conducted previously (Barclay et  al., 2014).

Specific details regarding original methodology and data 
collection are discussed elsewhere (Schwartz et  al., 
2015, 2016).

Statistical analysis

Descriptive statistics were used to characterize the study 
sample, hurricane exposures and opioid abuse risk. Bivariate 
analyses were conducted to determine if opioid risk varied 
by patient demographics, hurricane exposure and other vari-
ables identified as potential confounders or predictors of 
our outcome, such as location of recruitment. Multinomial 
logistic regression was used to examine the relationship 
between hurricane exposure and level of opioid abuse risk. 
All statistical analyses were completed using SAS version 
9.4 (SAS Institute, Inc., Cary, NC).
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Results

Data was available on 1,687 Hurricane Sandy survivors, with 
the majority being female (59.3%), and white (52.0%) and 
an average age of 46.1 years (std. 19.2) (Table 1). Median 
number of reported total exposures was 4, with an IQR of 
2 to 8. Approximately 8% of participants were classified as 
being ‘High’ risk for substance abuse, 16.0% were of 
‘Moderate’ risk and 75.8% were of ‘Low’ risk. Level of opioid 
risk significantly differed by education, insurance, smoking 
status and location of study recruitment (p-values < 0.05), 
but not by race (p-value = 0.1).

Overall, we observed an increase in risk of opioid abuse 
as the number of hurricane exposures increased. For every 
increase in total exposure reported, the odds of being clas-
sified as high risk was 1.09 greater (95% CI 1.05, 1.14) 
compared to low risk, after adjusting for covariates (Table  2). 
Among personal exposures only, for every increase in 
reported exposure the adjusted odds of being classified as 
high risk was 1.33 times greater (95% CI 1.22, 1.45) 

compared to low risk. Further, the adjusted odds of being 
classified as moderate risk, relative to low risk, was 1.23 
times greater (95% CI 1.14, 1.32) for every increase in 
reported personal exposure. The odds of being classified as 
high or moderate risk among property exposures only was 
attenuated toward the null after adjusting for covariates.

Discussion

Through previous studies, we understand that exposure to 
traumatic events, such as natural disasters, can have pro-
found impacts on mental and behavioral health outcomes. 
It is therefore, unsurprising that increases in reported 
Hurricane Sandy exposures are associated with increased 
risk for opioid abuse risk. Personal exposures, which include 
physical harm to self or others as a result of the hurricane, 
are undoubtedly traumatic, which could explain the elevated 
risk of substance abusive behavior. Interestingly, property 
exposures, which Schwartz et  al. (2017) found to be 

Table 1.  Study sample characteristics by level of opioid abuse risk (N = 1687).
Opioid Abuse Risk

Low (n = 1279)
Moderate 
(n = 269)

High 
(n = 139)

N % N % N % P-value*

Sex¥
Female 807 63.1 125 46.5 69 49.6
Male 472 36.9 144 53.5 70 50.4
Race (n = 1661)
White 677 53.8 124 46.6 63 46.0 0.1
Black 480 39.2 121 45.5 62 45.3
Other 101 8.0 21 7.9 12 8.8
Education (n = 1632) <0.0001
<High School 167 13.5 51 19.5 43 32.1
≥High School 1069 86.5 211 80.5 91 67.9
Insurance (n = 1671) 0.01
Yes 1143 90.1 222 83.8 123 89.1
No 125 9.9 43 16.2 15 10.9
Current Smoker (n = 1675) <0.0001
Yes 193 15.2 118 43.9 81 41.3
No 1075 84.8 151 56.1 57 58.7
Location of recruitment <0.0001
Project LIGHT 586 45.8 70 26.0 12 8.6
Project Restoration 693 54.2 199 74.0 127 91.4

Mean Std. Dev Median Range
Age (years)¥ 46.1 19.2 47 18 104
Total Exposures 5.1 4.4 4 0 30 <0.0001
Personal Exposures 1.4 2 1 0 16 <0.0001
Property Exposures 3.7 3 3 0 14 0.001
*P-value corresponds to Chi-Square or ANOVA test, where appropriate.
¥Bivariate analysis was not performed for gender due to the covariate being a component of the 

opioid abuse risk calculation.

Table 2. U nadjusted and adjusted odds ratios estimating the association between hurricane sandy 
exposure and opioid abuse risk.

Crude (OR, 95% CI) Adjusted* (OR, 95% CI)

Low Moderate High Low Moderate High

Total Exposures Ref. 1.08 (1.05, 1.11) 1.12 (1.08, 1.17) Ref. 1.06 (1.03, 1.10) 1.09 (1.05, 1.14)
Personal Ref. 1.29 (1.20, 1.38) 1.43 (1.32, 1.55) Ref. 1.23 (1.14, 1.32) 1.33 (1.22, 1.45)
Property Ref. 1.06 (1.01, 1.11) 1.10 (1.04, 1.16) Ref. 1.04 (0.99, 1.10) 1.07 (1.00, 1.14)
*Adjusted for insurance status, location of recruitment, and smoking status.
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significantly associated with various mental health outcomes, 
was not associated with similar results in this study. Despite 
this, it is important to further understand how these asso-
ciations occur within the same context of a social crisis, 
such as the opioid epidemic. Identifying those who are most 
susceptible to substance abusive behavior following a disas-
trous event can inform appropriate resource allocations and 
emergency response, such as access to addiction treatments 
and services. Historically, we have seen the complications 
of maintaining access to such services during and after 
disasters, particularly among those who are under treatment 
for opioid use disorders (Elliott et  al., 2017; Griffin et  al., 
2018; McArthur et  al., 2005; McClure et  al., 2014). Learning 
from previous shortfalls in the delivery of emergency sub-
stance abuse healthcare is critical as we not only continue 
through this epidemic, but as we face new disasters, such 
as the novel coronavirus (‘COVID-19′) pandemic of 2019–
2020. By understanding the individuals who are most at 
risk, such as those who are among the highest risk category, 
provisions can be put in place to ensure that they not only 
have access to appropriate care, but that it is maintained 
across the event timeline. Substance use treatment centers, 
such as Opioid Therapy Programs and organizations alike 
could utilize this information for community outreach and 
treatment access post-disaster.

Limitations

This study has a number of limitations. The retrospective 
ascertainment of not only the original study data, but now 
the assignment of opioid abuse risk are vulnerable to inherent 
bias. There is the potential for misclassification, however we 
believe this would be non-differential with respect to our 
outcome, and thus attenuate our results toward the null. Our 
second limitation exists in specificity of the survey questions 
that were included the calculation of opioid abuse risk. Based 
on the availability, we were only able to ascertain familial 
history of substance abuse (yes vs. no), and unable the specify 
substance used (i.e. alcohol vs. prescription vs. illicit). We 
aimed to circumvent this limitation by assigning the lowest 
value specified by the ORT, and believe that this in actuality 
underestimated true risk for opioid abusive behavior. Further, 
we were also unable to obtain information regarding pre-teen 
sexual abuse history, a variable within the ORT overall scor-
ing, however, this variable only contributes to risk among 
females. Therefore, our results may underestimate the true 
risk of opioid abusive behavior among females. Lastly, the 
ORT is not currently validated for use in community samples, 
nor disaster populations, and therefore our results should be 
interpreted with caution.

Conclusion

These findings suggest that exposure to a natural disaster, 
specifically personal exposures, are associated with increased 
risk for opioid abusive behavior. The ability to identify and 

locate individuals who are known to be at risk, can be 
invaluable to ensure that they do not engage in opioid use 
during and following a disaster.
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