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NOAA, 2021). 
In recent years, Florida was hit by three highly destructive hurri

canes: Hermine (2016), Irma (2017), and Michael (2018). These 
extreme storms caused major infrastructure disruption such as roadway 
closures and power outages in the entire Florida peninsula (Ghorban
zadeh et al., 2020; Kocatepe et al., 2018; Pinzan et al., 2018). In 2016, 
80 % of the electrical systems in the City of Tallahassee, the capital of 
Florida, were drastically affected by Hermine and thousands of cus
tomers were without power and had to evacuate the area (Linask, 2018; 
Schweers, 2018). Accommodation of evacuees from a hurricane is a 
major public health and safety concern, and authorities expend signifi
cant effort managing their essential needs. The upcoming years will 
likely lead to greater challenges for authorities because of issues with the 
COVID-19 pandemic. Previous literature has investigated the impact of 
the COVID-19 pandemic on transportation systems and demonstrated a 
noticeable influence on a variety of aspects which include, but are not 
limited to roadway crash patterns (Adanu et al., 2021), traffic emissions 
(Karaer et al., 2020), micro mobility ridesharing (Hosseinzadeh and 
Kluger, 2021), public transportation (Tirachini and Cats, 2020), and 
liner shipping (Elmi et al., 2022). 

The special needs of the people age 65 and older (older adults) have 
been widely investigated in previous studies (Stergiopoulos and Herr
mann, 2003; Vahedi Saheli and Effati, 2019). This age group, as one of 
the most vulnerable segments of society, has its particular concerns and 
complexities during the COVID-19 pandemic (Niu et al., 2020). In 
Florida, between 1950 and 2010, the proportion of older adults rose 
from 8.6 % to 17.3 %, and this trend continues (Bureau of Economic and 
Business Research, 2021). Previous studies during the pandemic estab
lished the vulnerability of older adults with COVID-19 infection and 
confirmed their need for special attention (Nair et al., 2021). For 
instance, Koloushani et al. (2021) investigated the crash pattern during 
curfews that were imposed during the COVID-19 pandemic in study 
areas with various demographic characteristics and revealed that the 
census blocks populated by older adults tended to maintain their normal 
mobility patterns, even during the pandemic (Koloushani et al., 2021). 
The same response from older adults has been also confirmed in another 
research conducted by Botzon et al. (2021) and revealed similar find
ings, specifically that older adults reported being less likely to evacuate 
under a voluntary order (Botzen et al., 2021). Pourfalatoun and Miller in 
2022 also conducted a research to assess the impact of the COVID-19 
pandemic on shared micro mobility and outlined some demographic 
factors, including age, that may affect ridership utilization (Pourfala
toun and Miller, 2022). The COVID-19 pandemic differentially affected 
older adults. Older adults in the USA constitute 16 % of the population, 
yet they incurred over 74 % of all COVID-19 deaths (National Center for 
Health Statistics, 2022). Sands et al. (2022) recently assessed physical 
health effects of disaster-related peritraumatic stress among older adults 
and found that those who experienced high levels of peritraumatic stress 
from Hurricane Sandy were twice as likely to sustain a new lung disease 
diagnosis, diabetes diagnosis, and arthritis diagnosis in the following 
four years (Sands et al., 2022). 

Several studies have assessed the impacts of severe weather events, 
specifically hurricanes. For example, Ulak et al. (2018), analyzed the 
Hermine-induced power outages via spatial and statistical analyses in 
the City of Tallahassee. Their findings indicated that higher-income 
families in the city were affected less as compared to families in other 
income groups (Ulak et al., 2018). Also, the areas with more extensive 
overhead power lines experienced more power outages. Kocatepe et al. 
(2019) developed a convolutional neural network (CNN) model to pre
dict the probability of future hurricane-related roadway closures using 
wind speeds in Tallahassee (Kocatepe et al., 2019). Recently, Ghor
banzadeh et al. (2020) applied spatial and statistical approaches to 
assess the impacts of Hermine (2016) and Michael (2018) in the City of 
Tallahassee on power outages and roadway closures (Ghorbanzadeh 
et al., 2020). The results of this study revealed the same patterns for 
power outages in both hurricanes, showing that the center of 

Tallahassee was affected to a greater degree as compared to the other 
areas (Ghorbanzadeh et al., 2020). Another study conducted by Ghor
banzadeh et al. (2021) assessed the transportation network vulnerability 
and indicated the significant correlation between roadway closure and 
power lines in Tallahassee during Hurricane Hermine in Florida but its 
impacts on older adults during an evacuation remain unexplored 
(Ghorbanzadeh et al., 2021). Thus, this research aims to better under
stand the concerns and issues among older adults who may need to 
evacuate during a hurricane. The result of the current study should 
provide information that could help understand the difficulties for older 
adults that could arise during a natural-disaster evacuation event and 
improve evacuation preparedness for older adults. 

In this study, a questionnaire was developed and distributed to a 
sample of community-dwelling older adults from a database of volun
teers who had registered to support aging studies at Florida State Uni
versity. This approach has been widely used in previous studies 
(Nwachukwu et al., 2020; Suryavanshi et al., 2020). Zhao et al. (2020) 
recently analyzed questionnaire data to investigate the anxiety level of 
participants who were quarantined for probable COVID-19 infection and 
identified factors predictive of anxiety (Zhao et al., 2020). Xiang et al. 
(2019) also conducted research to evaluate the effectiveness of 
community-based care facilities in China based on data collected by 
questionnaires distributed among older adults and prioritized the key 
items that can be supposedly provided by embedded retirement facilities 
(ERFs) (Xiang et al., 2019). The current research utilizes older adults’ 
responses to the questionnaire to identify their main concerns related to 
evacuating from areas that were affected by hurricanes during the 
COVID-19 pandemic. 

Despite the distinct concerns expressed by older adults about 
hurricane-induced evacuations during the COVID-19 pandemic, few 
studies have investigated the impact on older adults’ preferences for 
staying at home or evacuating from areas affected during the hurricane 
season in the presence of the pandemic. For instance, Botzon et al. 
(2021) recently conducted a study to assess individual risk perceptions 
and hurricane preparedness based on households’ responses to an online 
questionnaire. Specifically, the study was based on a survey of 600 re
spondents of coastal residents of various age ranges in Florida (i.e., the 
average age was 34 years) and concluded that the concern about COVID- 
19 significantly diminished the likelihood of older adults evacuating and 
is part of the most significant contributory factors (Botzen et al., 2021). 
Accordingly, the current study focused on older adults and their 
thoughts and concerns about natural-disaster-related evacuations dur
ing a pandemic. It provides a deeper understanding of the behavioral 
characteristics of aging populations who would be subjected to inevi
table challenges as a result of the COVID-19 pandemic if they wanted to 
evacuate at the time of a hurricane and assesses their particular concerns 
(e.g., maintaining social distance). Thus, we examined whether prefer
ences/concerns of older adults are associated with sociodemographic 
parameters. Findings of this study could be critical in aiding emergency 
officials and planners in developing more efficient emergency plans and 
strategies ahead of future potential hurricanes with a particular focus on 
older adults. 

Methodology 

Survey design and sample data 

In an attempt to identify older adults’ concerns at the time of evac
uation during the COVID-19 pandemic, a total of 405 individuals 
accepted an invitation to participate in a study by completing a ques
tionnaire. They Questionnaire respondents were drawn from a database 
of people who are affiliated with the Institute for Successful Longevity 
(ISL) Institute for Successful Longevity (ISL), 2020), had agreed to be 
contacted regarding participation in research projects, and were older 
adults. Members of the database were recruited through mailings, ad
vertisements, and social media about participating in aging-related 
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research under the initiative of the ISL. Interested people provided basic 
demographic information, and contact information. Members were 
instructed they would be contacted by researchers about volunteering 
for a variety of studies from surveys to longitudinal studies that might 
last as long as a year (Carr et al., 2022). Potential respondents were 
contacted via e-mail and invited to participate in a short survey 
administered using Qualtrics, an online questionnaire tool. 

A targeted questionnaire was developed for this project with an 
emphasis on assessing evacuation attitudes and their predictors. The 
questionnaire included two sets of questions, one concerning de
mographics and the other related to older adults’ attitudes toward 
hurricane-induced evacuations during the COVID-19 pandemic. The 
phrasing of demographic questions was chosen to be compatible with 
national surveys conducted in the USA (e.g., categories for education, 
income, and residence). The demographic section included questions 
about age, gender, marital status, the highest level of education, income 
range, race, and pet ownership. According to the 2021–2022 American 
Pet Products Association (APPA) National Pet Owners Survey, 56 % of 
Florida households own a pet, which equates to 4,628,000 homes 
(American Pet Products Association, 2022). There was also a section that 
asked about their attitudes toward staying at home, in a shelter, or a 
hotel; concerns about social distancing; the need for help for evacuation; 
and feelings about comfortable evacuation (See Table 1). In addition to 
the aforementioned information, some additional demographics in a 
county level have been provided in Table 1 to describe the character
istics of the study area. The questionnaire also included two separate 
questions that asked about participants’ preferred mode of trans
portation prior to the COVID-19 pandemic and during the past month. It 
was determined that 379 (out of 389) participants preferred to drive on 
their own to their destinations prior to the pandemic, and 360 (out of 
389) of them expressed the same preference within the past month of the 
survey. In addition, considering the demographics provided in Table 1, 
the volunteers are relatively wealthy and hence biased in the direction of 
vehicle ownership. We therefore assume that evacuees will probably 
prefer driving in the event of hurricane-induced evacuations in the 
future regardless of the COVID-19 pandemic situation. Among these 405 
respondents, 389 were located in a three-county area of Florida 
(Wakulla, Leon, and Gadsden counties). All others were removed from 
analyses. The questionnaire interface was designed to be user-friendly to 
enable the majority of older adults to participate on the device of their 
choice (i.e., personal computer, tablet, or smartphone). Despite this, 
some applicants who participated in the study did not fully complete the 
questionnaire; however, the completion rate was high (92.7 %). 

Utilizing the questionnaire data, this paper adopted the following 
statistical approach to assess how COVID-19 would impact older adults’ 
decisions on their behavior at the time of evacuation. Among the vari
ables extracted from the questionnaire, the participant’s annual income 
was one of the contributing factors that had a significant correlation 
with older adults’ decisions for evacuation. Table 1 illustrates the fre
quency of each income range and the associated percentage. Note that 
some other factors, for instance, race and living in coastal cities, were 
not added to the regression model due to the lack of variation among the 
participants. That is, 361 out of 389 participants were White, and a 
negligible percentage of participants (8 %) lived in coastal cities. 
Moreover, coastal city residence was not significantly correlated with 
the remaining dependent variables (See Fig. 1). 

Statistical analysis 

As part of this study, we had to determine the most relevant variables 
from a large list of possible variables. Moreover, the precise identifica
tion of some non-linear relationships required accurate and robust sta
tistical analysis. Initially, there were 25 variables extracted from the 
questionnaire to investigate. In terms of their theoretical or potential 
importance, these variables were divided into 13 significant and 14 
nonsignificant variables based on the Pearson correlation coefficients 

and Boruta variable selection method. A literature review in this study 
indicates that the Boruta method has been accepted as one of the most 
effective methods for automatically identifying and discarding un
wanted features (noise) (Bhalaji et al., 2018; Degenhardt et al., 2019; 
Kursa et al., 2010). Boruta method, in contrast to traditional variable 
selection methods that consist of fitting a model on predictors and 
response variables, does not require any input from the user as a 
threshold. Boruta method, instead, is designed to wrap around the 
random forest model using the randomized version of the predictors and 
the response variable to account for multi-variable relationships. Thus, 
it provides us with a more reliable and unbiased list of effective features 
that bear more predictive value on the response variable (Kursa et al., 
2010). Genenhardt et al. compared the performance of several variable 
selection methods, including the Boruta algorithm, the Vita method, 
recurrent relative variable importance, and recursive feature elimina
tion (RFE). This study validates the Boruta method for efficient imple
mentation (Degenhardt et al., 2019). Furthermore, Bhalaji et al. 
investigated the Boruta method from an accuracy and precision 

Table 1 
Counties and participants demographics.  

Annual income Frequency Percent 

$10,000 - $19,999 20 5.2 % 
$20,000 - $39,999 29 7.4 % 
$40,000 - $59,999 65 16.8 % 
$60,000 - $79,999 70 18.0 % 
$80,000 - $99,999 60 15.3 % 
$100,000 or more 105 26.9 % 
Preferred not to answer 40 10.4 % 
Median household income (2020 Dollars)* Gadsden Wakulla Leon  

$41,135 $67,480 $54,675 
Participant Gender Frequency Percent 
Female 261 67.1 % 
Male 128 32.9 % 
Number of females (Percent of the total 

population)* 
Gadsden Wakulla Leon  

52.5 % 45.9 % 52.7 % 
Marital Status Frequency Percent 
Married or living as married 245 63.0 % 
Separated/Divorced/Widowed 144 37.0 % 
Number of husband-wife family (Percent of 

the total households)* 
Gadsden Wakulla Leon  

42.0 % 53.2 % 36.7 % 
Living Alone Frequency Percent 
Yes 218 56.0 % 
No 171 44.0 % 
Householders (+65) living alone (Percent of 

the total households)* 
Gadsden Wakulla Leon  

25.5 % 22.3 % 30.1 % 
College Degree Frequency Percent 
Some college degree 368 94.6 % 
No college degree 21 5.4 % 
Bachelor’s Degree or Higher (Percent of 

persons + 25)* 
Gadsden Wakulla Leon  

20.1 % 25.4 % 38.9 % 
Race Frequency Percent 
White 359 92.3 % 
Others 30 7.7 % 
White Person (Percent of the total 

population)* 
Gadsden Wakulla Leon  

41.5 % 82.2 % 61.7 % 
Chronic Disease Frequency Percent 
Yes 208 53.5 % 
No 181 46.5 % 
Death caused by chronic disease (Percent of 

the total death)** 
Gadsden Wakulla Leon  

32.7 % 34.9 % 31.3 % 
Pet Ownership Frequency Percent 
Yes 237 60.9 % 
No 152 39.1 % 

* Source: U.S. Census Bureau, American Community Survey (ACS) (United States 
Census Bureau, 2020). ** Source: Florida Department of Health - Bureau of 
Community Health Assessment (Florida Department of Health, 2020). 
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This paper does not address a discussion of the studied variables on the 
efficiency of the aging-focused emergency evacuation and sheltering 
operations, which should be a target for future work. 
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