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A B S T R A C T   

This study examined age differences in barriers to preparing for disasters and how caregiving responsibilities are 
associated with these barriers among different age groups. Using a sample of 1142 individuals from the 2017 
Federal Emergency Management Agency National Household Survey, binary and multinomial logistic regressions 
were conducted to investigate the likelihood of encountering any or one of the two types of barriers, namely, 
barriers related to coping appraisal (i.e., capacity) and those related to threat appraisal (i.e., risk perception). Age 
was the key predictor and was categorized into five groups: 18–34, 35–49, 50–64, 65–74, and 75+. The results 
showed that the 18–34, 35–49, and 75+ age groups were more likely to have coping appraisal barriers than those 
aged between 65 and 74. In addition, being a caregiver increased the likelihood of having coping appraisal 
barriers. Interestingly, relative to the 65–74 age group, being a caregiver in the 18–34, 35–49, and 50–64 age 
groups would be more likely to have coping appraisal barriers. Our findings highlighted age patterns and het-
erogeneity among older adults. This study also directed attention to how disaster preparation behaviors were 
shaped by life course experiences.   

1. Introduction 

Disasters pose great threats to communities by causing casualties and 
a variety of social, psychological, financial, or environmental losses [1]. 
In the last decade alone, those disasters have affected approximately 1.7 
billion people across the world [2]. Therefore, disaster preparedness 
that involves a variety of planning and training activities is of vital 
importance [3–5]. 

However, individuals, in general, are unprepared or underprepared, 
due to various barriers. In the 2017 American Housing Survey, nearly 
half of the respondents reported a lack of preparation with respect to the 
emergency kit, around 60% of them did not prepare an emergency 
meeting location, more than 70% had no communication plan, and 
approximately 80% lacked power generator [6]. Howe [7] estimated 
that only about 41% of the population in the U.S. stocked disaster 
supplies in their homes, with Arizona and Iowa having the lowest pro-
portion (34%); and those who lived in disaster-prone regions were no 
more prepared than ones who didn’t. 

With a fast-aging population and an increasing demand for care-
giving [8,9], an important but understudied question is how individuals’ 
age and caregiving responsibilities affect disaster preparedness. 

Following the protection motivation theory (PMT) that examines factors 
contributing to protective action and the life course perspective that 
recognizes differences in behaviors at different stages of the life course, 
this study investigated the age pattern of barriers to preparing for di-
sasters, the impact of caregiving responsibilities on those barriers, and 
how this effect of caregiving was contextualized by age. 

1.1. Theoretical framework: protection motivation theory 

The protection motivation theory explains the factors affecting in-
dividuals’ disaster preparedness. It was initially conceptualized to 
explain how fear-arousing communications could change health-related 
attitudes and behaviors [10]. It has also been applied to injury pre-
vention, environment concerns, and natural disasters [11–13]. An 
updated version of PMT put forward by Rogers and Prentice-Dunn [14] 
provides a framework to study individuals’ protective decision-making 
in response to disasters. 

According to the model, two cognitive processes, namely the threat 
appraisal process and coping appraisal process, are hypothesized to 
fundamentally affect protective motivations and eventually elicit pro-
tective action [11,13,14]. Threat appraisal (also known as risk 
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perception) describes how individuals assess the threat they perceive 
with a certain risk in terms of probability (expectation of risk exposure) 
and severity (estimation of risk consequences). Coping appraisal eval-
uates one’s capability to deal with the threat in three dimensions [12]. 
The first one is response efficacy, referring to the belief that measures 
are effective in protecting people from threats [13]. The second is 
self-efficacy, which is the perceived ability of individuals to conduct 
protective action [12]. The third is the response cost of performing risk 
reduction or avoidance responses [11]. 

It was shown that those appraisal processes are underlying in-
dividuals’ disaster preparedness. For example, Tang and Feng [15] re-
ported that people who had lower scores of response efficacy and 
self-efficacy (i.e., coping appraisal) received lower scores on actual 
disaster preparedness actions after the 2016 Kaohsiung Meinong 
earthquake in Taiwan. Grothmann and Reusswig [13] found that the 
effectiveness and cost of private preparedness (i.e., coping appraisal) 
were significant predictors to precautionary action among residents at 
risk of flood in Germany, including informing others about 
self-protection, purchasing flood protection devices, and taking struc-
tural measures. In addition, a study of farming households in 
landslide-prone areas in China revealed that individuals who had lower 
scores on the perception of landslide probability and the threat of a 
landslide (i.e., threat appraisal), were less likely to adopt disaster pre-
paredness behaviors [16]. Grothmann and Reusswig [13] also showed 
that the risks and potential consequences of flooding (i.e., threat 
appraisal) were predictors for preparedness. 

Based on the PMT, we classified barriers to disaster preparedness 
into two main categories, i.e., barriers related to threat appraisal and 
those related to coping appraisal. Threat appraisal barriers included 
factors of perceived probability and perceived consequences while 
coping appraisal barriers included factors of response efficacy, self- 
efficacy, and response cost. We examined age patterns of those bar-
riers as well as the role of caregiving in this context. 

1.2. Age patterns of barriers to preparing for disasters 

Age has been examined as an important factor in disaster studies. 
Studies examining the relationship between age and preparedness pro-
duced inconsistent results. Some studies have shown that older adults 
(65+) might have more barriers to disaster preparedness than their 
younger counterparts. For example, Heller, Alexander, Gatz, Knight, and 
Rose reported that older adults engaged in less preparation after expe-
riencing the 1994 Northridge earthquake in California because they 
were less likely to perceive the severity of consequences and were more 
likely to believe that they could survive without injury or household 
damage (i.e., threat appraisal) [17]. Dostal [18] indicated that older 
adults, especially those with chronic illness or disabilities, were less 
likely to prepare for evacuation, due to their mobility problems and 
special needs of shelters, which could be regarded as coping appraisal 
and in particular self-efficacy associated barriers. Similarly, a study of 
older adults in San Francisco revealed that older adults who received 
home care had low self-efficacy (i.e., coping appraisal) in disaster pre-
paredness because of their impairments, disabilities, and resource lim-
itations [19]. 

In contrast, other studies indicated that older adults could be more 
prepared with fewer barriers. For example, older adults aged over 65 
were reported to be more likely to have a communication plan, supplies 
of food and water, and other emergency supplies such as battery- 
powered radios, first aid kits, flashlights, and extra batteries than the 
younger generation [20,21]. It was suggested that the better prepared-
ness among older adults was attributable to their previous life experi-
ences with impactful disasters and thus a better understanding of risks 
and consequences of disasters (i.e., higher threat appraisal: perceived 
risk and consequences) and how to prepare (i.e., higher coping efficacy: 
self-efficacy) [22,23]. Those inconsistent findings of underlying barriers 
to disaster preparedness could reflect the heterogeneity among older 

adults, in addition to different disasters examined, measures used, and 
samples included. 

Previous research has identified the heterogeneity among older 
adults, suggesting that those aged 65–74 and those aged 75 or above 
could be considered to be distinct age groups [24–26]. In research on 
disaster preparedness, studies have also shown important differences 
among those aged 65–74 and those of more advanced age (i.e., 75+). For 
example, Tomio, Sato, and Mizumura [27] found that relative to the 
adults under the age of 65, those who were aged 65 and above were 
overall better prepared for medical-related and general events, but a 
detailed examination revealed that the finding did not apply to the 
subgroup aged 75+ in certain activities, including having emergency 
communication plans and evacuation plans. Cox and Kim [28] found 
that compared to individuals in the late middle-age group (51–64), those 
who were aged 75 or more had significantly lower levels of disaster 
preparedness; while there was no significant difference between the late 
middle-age and those aged 65–74. 

Those findings largely suggest that those aged 75 or above are a 
particularly vulnerable subpopulation and experience more barriers 
towards disaster preparedness. Variations in health conditions and 
financial situations are proposed to explain the differences between 
those aged 65–74 and those aged 75 or above. Older adults with more 
advanced age are more likely to have declined health and poverty; the 
limited resources also present barriers for them to prepare for disasters 
[28], [29]. 

1.3. Caregiving and barriers to disaster preparedness 

Unpaid caregiving is a critical resource to meet the increasing care 
demands as a result of longer life expectancy and a better survival rate of 
chronic conditions and disabilities [30]. Approximately 53.0 million 
caregivers are providing unpaid caregiving in the United States [31]. 
They are relatives, partners, friends, or neighbors, who provide the 
lion’s share of long-term care for adults or children with chronic con-
ditions or disabilities [9,32]. 

Those caregivers themselves could face additional barriers to pre-
paring for disasters. Lam et al. [33] reported that respondents with older 
household members(s) were less likely to have an evacuation kit. 
Moreover, a study in Japan found that approximately 75% of caregivers 
were unprepared for disasters and failed to have a concrete evacuation 
plan for care recipients [34]. 

The low level of disaster preparedness of caregivers may result from 
several barriers, especially coping appraisal barriers presented by the 
caregiving situation. The first is related to caregivers’ increased phys-
ical, psychological, social, and financial challenges [32,35–37]. Care-
givers are likely to neglect their own health and have risky behaviors, 
including substance abuse, smoking, sleeping problems, poor diets, 
inadequate rest, and physical inactivity, which could prevent disaster 
preparing behaviors [37–39]. Second, the declined physical and cogni-
tive functioning of care recipients increases the barriers to caregivers’ 
disaster preparedness. With care recipients’ limited mobility and 
considerable medical needs, issues such as the special needs for assis-
tance in evacuation with medical equipment and daily living activities 
would complicate the disaster preparedness process [18,40,41]. Third, 
some care recipients with progressive dementia are unable to assist in 
the preparation process anymore when caregivers need support [41]. 
Moreover, the emotional stress from both upcoming disasters and 
caregiving may cause caregivers to be frustrated or powerless (i.e., 
coping appraisal barriers) [42]. Additionally, the lack of access to clear 
instructions and guidance to help caregivers make specific and compli-
cated preparation is also a critical reason for lower levels of disaster 
preparedness [34]. Furthermore, caregivers who spent lots of time on 
care responsibilities may not have access or enough time to attend 
formal training, drills, or development of community emergency plans 
[34]. In this way, caregiving responsibilities tend to limit caregivers’ 
capacity to prepare for disasters especially due to coping appraisal 
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barriers. 

1.4. Caregiving at the different life stage 

With a few exceptions, studies have rarely examined how caregiving 
responsibilities affect barriers to disaster preparedness among different 
age groups. Nevertheless, empirical evidence suggested that older fam-
ily caregivers had more experience in disasters and relevant preparation 
strategies and were more likely to attain better overall preparedness and 
have an evacuation plan [22,34]. However, they themselves worried 
about their limited capacity when an emergency occurs [34]. 

Their differences in disaster preparedness and barriers faced could be 
associated with their life experiences and different priorities in life 
associated with their different stages in the life course [43]. Older 
caregivers could be more experienced than younger caregivers both in 
caregiving and preparing for disasters. Additionally, caregiving has 
different practical and emotional implications for caregivers at different 
stages. While caregiving could be a normal life event and fully expected 
at an older age, younger caregivers step into that role without sufficient 
mental preparation [34]. Especially, as suggested by the socioemotional 
selectivity theory (SST), older adults put a higher priority on intimate 
relationships and emotional satisfaction and a lower priority on infor-
mation seeking and satisfaction from non-emotional related sources [44, 
45]. Consequently, older family caregivers are more likely to focus on 
the positive aspect of caregiving, better regulate and monitor internal 
emotions and distress, and experience lower risks of anxiety than 
younger caregivers [46,47]. That said, since older adults, especially 
older adults of more advanced age, have more health and mobility 
problems, older caregivers could face more challenges and barriers to 
preparing for disasters [18,48]. Because of that, we generally expect that 
caregiving has a different impact on barriers to disaster preparedness 
among different age groups, and between the young-old and 75+ mainly 
because of their health conditions and resources. 

1.5. Hypotheses 

Based on the discussions above, three hypotheses were developed as 
follows: 

Hypothesis 1. Individuals of different age groups are different in their 
likelihood of having barriers to disaster preparedness; particularly, older 
adults with advanced age would be more likely to encounter barriers. 

Hypothesis 2. Caregivers have a higher likelihood of encountering 
barriers to disaster preparedness. 

Hypothesis 3. Caregiving responsibilities have a different impact on 
barriers to disaster preparedness among different age groups. 

We generally expect that the above hypotheses are more applicable 
to coping appraisal barriers than threat appraisal barriers because most 
differences we discussed were concerned with the capacity to prepare 
for disasters. Although no formal hypothesis was proposed to differen-
tiate these two categories, we regarded them as separate categories and 
conducted analyses accordingly. 

2. Methods 

2.1. Data source and study sample 

The data used in this study was from the 2017 National Household 
Survey (NHS), a national survey administered by the U.S. Federal 
Emergency Management Agency (FEMA). The survey was administered 
both in English and Spanish and both via landline and mobile telephone. 
It was administered to approximately 5000 adult respondents each year 
based on a random sampling strategy that included a nationally repre-
sentative sample and hazard-specific oversamples, such as earthquake, 
flood, wildfire, hurricane, winter storm, extreme heat, tornado, and 

urban event [49]. NHS aims to track the progress of personal disaster 
preparedness by examining the public’s preparedness behaviors, atti-
tudes, and motivations. In total, 5042 adult respondents were included 
in the 2017 NHS [49]. Out of the 1321 respondents who reported valid 
answers regarding barriers to disaster, we used listwise deletion and 
deleted 179 respondents who had missing values in analytical variables; 
eventually, the working sample for analyses included 1142 respondents, 
which represented missingness of 13.55%, i.e., (1142–1321)/1321. 

2.2. Measures 

2.2.1. Dependent variable 
Respondents were firstly asked “how confident are you that you can 

take the steps to prepare for a disaster in your area?” and the answers 
ranged from 1 = not at all confident, 2 = slightly confident, 3 =

somewhat confident, 4 = moderately confident, to 5 = extremely 
confident. Those who chose “not at all confident”, “slightly confident”, 
or “somewhat confident” were further probed into their barriers in 
preparedness with an open-ended question: “is there a reason you think 
you would not be able to take the steps to prepare”? 

The answers included no barrier and each respondent’s verbal 
description of barriers to disaster preparedness. 1321 respondents pro-
vided valid answers to this question. Although respondents could report 
up to five barriers, a small portion (8.18%) of respondents provided 
more than one entry of barriers. After coding those additional barriers, 
only 4.64% of the working sample reported both coping and threat 
appraisal barriers. Since the percentage for multiple types of barriers 
was low, we included only the first entry of the barriers of each 
respondent as their primary barrier. Based on the PMT, we categorized 
those reported primary barriers into coping appraisal barriers and threat 
appraisal barriers. Coping appraisal included perceived self-efficacy, 
perceived response efficacy, and perceived costs; and threat appraisal 
consisted of perceived probability and perceived severity. 

Specifically, we categorized the following wording of the reported 
barriers to disaster preparedness as coping appraisal barriers: "Age", 
"Anything can happen at any time", "Can’t afford it/cost", "Disabled/ 
handicapped", "Don’t know how to prepare/what to do", "Evacuation", 
"Government not prepared", "Hard to prepare for", "Have a preparedness 
plan", "Haven’t thought about it", "Health", “I don’t drive/no car/no 
transportation", "Live alone", "No shelter/not near one", "Not having 
supplies/food and water", "Panic/Scared/Chaos", "Poor planning/no 
plan", "Procrastination", "Storage space/live in apartment", "Taking care 
of family members", "Worry about other people/neighbors", and "Would 
need help". These barriers were regarded as coping appraisal barriers 
because they were related to the lack of self-capacity to take action, the 
perception that preparedness was useless, or the inability to afford the 
cost. 

We categorized the following wording of reported barriers as threat 
appraisal barriers because they were associated with risk perception or 
risk consequence: "Depends on disaster/time to prepare", "Don’t care/ 
not worried about a disaster", "Don’t live in a natural disaster area", "I 
could/but haven’t", "Lazy/lack of motivation", "Not enough time/busy", 
and "Nothing ever happens". Eventually, individuals’ barriers to disaster 
preparedness were coded as 0 = no barrier (reference), 1 = coping 
appraisal barriers, and 2 = threat appraisal barriers. 

2.2.2. Independent variables 
Age was coded as 0 = 65–74 (young-old, reference), 1 = 18–34 

(young age), 2 = 35–49 (early middle-age), 3 = 50–64 (late middle-age), 
to 4 = 75+ (old-old). 

Caregiving was measured by asking “do you currently help care for 
an elderly or disabled family member, relative, or friend?” (0 = no, 1 =
yes). An interaction between age group and caregiving was also created. 

2.2.3. Control variables 
Control variables included gender, educational level, race, ethnicity, 

Z. Cong et al.                                                                                                                                                                                                                                    



International Journal of Disaster Risk Reduction 61 (2021) 102338

4

homeownership, and disability. Gender was measured by 0 = male and 
1 = female. Educational level was initially measured on a 6-point scale 
with 0 = less than high school diploma, 1 = high school degree or 
diploma, 2 = technical/vocational school, 3 = some college, 4 = college 
graduate, and 5 = postgraduate work or degree. For the analyses, we 
combined “less than high school diploma” and “high school degree or 
diploma” into “high school or below”; and combined “technical/voca-
tional school” and “some college” into “vocational school/some col-
lege”. “High school or below” was used as the reference group, and three 
dummy variables were created (i.e., vocational school/some college, 
college graduate, and postgraduate work or degree). Race was coded as 
a dummy variable (0 = other races, 1 = White). Ethnicity was assessed 
by asking “are you of Hispanic, Latino, or Spanish origin - such as 
Mexican, Puerto Rican, Cuban, or other Spanish origin?” (0 = no, 1 =
yes). Homeownership was assessed by 0 = rent a home and 1 = own a 
home. Disability condition was a dichotomous variable measured by 
asking “Do you have a disability or a health condition that might affect 
your capacity to respond to an emergency situation?” (0 = no, 1 = yes). 

2.3. Data analysis 

Binary logistic regressions were used to examine factors associated 
with reporting barriers vs. no barriers. In the first model, age groups 
with five categories (young age, early middle-age, late middle-age, 
young-old, old-old), caregiving, and control variables were added to 
investigate the differences between young-old and other age groups in 
barriers to disaster preparedness. The interactions between age groups 
and caregiving were added to the second model. Similarly, multinomial 
logistic regressions were conducted with two models to examine factors 
associated with reporting different types of barriers vs. no barriers. All 
analyses were performed using Stata 15. 

3. Results 

Descriptives of the analytical variables were presented in Table 1. 
Females (55.08%) slightly outnumbered males (44.92%). Nearly half of 
respondents had college degrees or above. A majority of them were 
White (75.04%) and were not of Hispanic, Latino, or Spanish origin 
(87.39%). More than 60% of respondents owned a home, and approxi-
mately one-fourth of them had disabilities. 16.46% of the respondents 
were caregivers of older or disabled family members, relatives, or 
friends. In terms of age distribution, 22.68% were 18–34, 18.48% were 
35–49, 27.85% were 50–64, 17.78% were 65–74, and 13.22% were aged 
75 or older. More than 50% of respondents did not report any barriers to 
disaster preparedness, 34.24% reported coping appraisal barriers, and 
12.00% had threat appraisal barriers. 

Table 2 demonstrated the results of binary logistic regressions on 
barriers to disaster preparedness. Model 1 aimed to examine the age 
differences in the likelihood of having preparedness barriers or not 
(Hypothesis 1) and the association between caregiving and having 
barriers to preparing (Hypothesis 2). The overall model was significant, 
χ2 (13) = 97.36, p < .001. Compared to the young-old (65–74), those 
aged 18–34 (Odds Ratio (OR) = 2.13, p < .01), 35–49 (OR = 1.76, p <
.05), and 75 years or older (OR = 1.60, p < .05), had higher odds of 
having barriers over no barriers. Family caregivers were more likely to 
report preparedness barriers (OR = 1.63, p < .01). In terms of control 
variables, respondents who were female (OR = 1.39, p < .01), and had 

Table 1 
Sample characteristics (N = 1142).  

Variables N Percentage 

Gender 
Male 513 44.92% 
Female 629 55.08% 

Educational level 
High school/less than high school 273 23.91% 
Vocational school/some college 350 30.65% 
College graduate 292 25.57% 
Postgraduate work or degree 227 19.88% 

Race 
White 857 75.04% 
Others 285 24.96% 

Hispanic 
No 998 87.39% 
Yes 144 12.61% 

Homeownership 
Rent a home 445 38.97% 
Own a home 697 61.03% 

Disability condition 
No 864 75.66% 
Yes 278 24.34% 

Family caregiving 
No 954 83.54% 
Yes 188 16.46% 

Age 
18-34 259 22.68% 
35-49 211 18.48% 
50-64 318 27.85% 
65-74 203 17.78% 
75+ 151 13.22% 

Barriers to disaster preparedness 
No barrier 614 53.77% 
Coping appraisal barriers 391 34.24% 
Threat appraisal barriers 137 12.00%  

Table 2 
Binary logistic regression on barriers to disaster preparedness (N = 1142).  

Variables Model 1 Model 2 

OR 95%CI OR 95%CI 

Female 1.39** 1.09, 
1.78 

1.40** 1.09, 1.79 

Educational level (reference: high school/below high school) 
Vocational school/some 
college 

1.59** 1.13, 
2.23 

1.60** 1.13, 2.26 

College graduate 1.49* 1.04, 
2.15 

1.51* 1.05, 2.18 

Postgraduate work or degree 1.61* 1.09, 
2.36 

1.64* 1.11, 2.41 

White 1.09 0.81, 
1.46 

1.13 0.84, 1.52 

Hispanic 0.72 0.49, 
1.07 

0.70 0.47, 1.04 

Homeownership 0.81 0.61, 
1.07 

0.81 0.61, 1.07 

Disability condition 3.22*** 2.35, 
4.40 

3.27*** 2.38, 4.48 

Caregiving 1.63** 1.16, 
2.28 

0.61 0.28, 1.31 

Age (reference: 65–74) 
18-34 2.13** 1.38, 

3.30 
1.65* 1.04, 2.61 

35-49 1.76* 1.15, 
2.70 

1.55 0.97, 2.45 

50-64 1.44 0.99, 
2.11 

1.14 0.75, 1.74 

75+ 1.60* 1.01, 
2.51 

1.28 0.79, 2.07 

Interaction between caregiving and age 
18-34   7.13** 2.08, 

24.50 
35-49   2.03 0.69, 5.97 
50-64   3.33* 1.30, 8.50 
75+ 5.00 0.83, 

30.16 
Model fit 

LR Chi-square 97.36  110.14  
Degree of freedom 13  17  
Pseudo R-square 6.17%  6.99%  
p-value <.001  <.001  

Note. *p < .05, **p < .01, ***p < .001. 
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disabilities (OR = 3.22, p < .001), were at higher risks of having barriers. 
Compared to those with high school or below degree, respondents who 
had vocational school/some college degree (OR = 1.59, p < .01), college 
graduate degree (OR = 1.49, p < .05), and postgraduate work or degree 
(OR = 1.61, p < .05), were more likely to have preparedness barriers. 

The interaction terms between age and caregiving were added into 
Model 2 to investigate the moderating role of caregiving (Hypothesis 3). 
Results showed that the interaction terms between 18 and 34 and 
caregiving (OR = 7.13, p < .01), and between 50 and 64 and caregiving 
(OR = 3.33, p < .05), were significant. It meant that compared to young- 
old caregivers, caregiving was associated with higher risks of having 
barriers among those in young age and late middle-age. 

Table 3 presented the results of multinomial logistic regression 
models on barriers to disaster preparedness. In model 1 (Hypothesis 1 & 
Hypothesis 2), the overall model was significant, χ2 (26) = 164.07, p <
.001. The first set of estimates compared respondents who had coping 
appraisal barriers with those who had no barriers. Compared to in-
dividuals between 65 and 74, those between 18 and 34 (OR = 2.26, p <
.01), 35 and 49 (OR = 1.75, p < .05), and aged 75+ (OR = 1.95, p < .01) 
had higher odds of having coping appraisal barriers over no barriers. 
Relative to non-caregivers, caregivers had higher odds of reporting 
coping appraisal barriers over no barriers (OR = 1.65, p < .01). As for 
control variables, female respondents had higher odds of having coping 
appraisal barriers (OR = 1.84, p < .001). Homeowners had lower odds of 
having coping appraisal barriers compared to those who rented a home 
(OR = 0.72, p < .05). Respondents with disabilities had higher odds of 
having coping appraisal barriers (OR = 4.13, p < .001). Compared to 
respondents with high school or below degree, those who had vocational 
school/some college were at higher risks of having coping appraisal 
barriers (OR = 1.52, p < .05). The second set of estimates in model 1 
compared respondents who had threat appraisal barriers with those who 
had no barriers. Educational level was the only significant predictor, 
showing that compared to those with high school or below high school 
degree, individuals who had vocational school/some college (OR =

1.89, p < .05), college degree (OR = 1.84, p < .05), and postgraduate 
work or degree (OR = 2.11, p < .05) had higher odds of reporting threat 

appraisal barriers over no barriers. 
In model 2, interactions between age groups and caregiving were 

added to examine the moderating effect of caregiving (Hypothesis 3). 
The first set of coefficients compared respondents who had coping 
appraisal barriers to those who had no barriers. The interactions be-
tween the age group 18–34 and caregiving (OR = 9.08, p < .01), be-
tween the age group 35–49 and caregiving (OR = 3.67, p < .05), and 
between the age group 50–64 and caregiving (OR = 3.95, p < .05) were 
all significant, indicating caregiving was associated with greater coping 
appraisal barriers among those age groups than among those aged 
65–74. The second set of estimates compared respondents who had 
threat appraisal barriers to those who had no barriers and no significant 
interaction terms were found. 

4. Discussion 

Using a national dataset, this study examined age patterns (young 
age, early middle-age, late middle-age, young-old, and old-old) of bar-
riers to disaster preparedness, the impact of caregiving on those barriers, 
and the differing impact of caregiving among different age groups. 
Guided by the PMT, we categorized respondents’ descriptions of barriers 
into coping appraisal barriers and threat appraisal barriers and there-
after examined factors contributing to those barriers. 

Hypothesis 1 was partially supported. The results revealed that 
compared to individuals aged 65–74, those aged 18–34, 35–49, and 75+

had higher odds of having coping appraisal barriers than having no 
barriers. Compared to those younger adults, those aged 65–74 (i.e., 
young-old) could have more previous experiences of disasters which 
enabled them to understand the risk of disasters, have more resilience 
and strengths, and also know what to do when preparing for disasters 
[50]. Moreover, as a result of retirement, young-old adults tend to have 
more time than individuals at a young age and early middle-age to 
communicate with physicians and others about disaster preparation 
[27]. Consistent with previous findings, the disaster preparedness be-
haviors among the young-old are similar to the late middle-age group 
[28]. In contrast, older adults aged 75 or above had more coping 

Table 3 
Multinomial logistic regression on barriers to disaster preparedness (N = 1142).   

Variables 
Model 1 Model 2 

Coping appraisal barrier vs. no 
barrier 

Threat appraisal barrier vs. no 
barrier 

Coping appraisal barrier vs. no 
barrier 

Threat appraisal barrier vs. no 
barrier 

OR 95%CI OR 95%CI OR 95%CI OR 95%CI 

Female 1.84*** 1.39, 2.42 0.71 0.48, 1.04 1.84*** 1.39, 2.43 0.72 0.49, 1.05 
Educational level (reference: high school/below high school) 

Vocational school/some college 1.52* 1.05, 2.21 1.89* 1.06, 3.38 1.55* 1.06, 2.25 1.88* 1.05, 3.37 
College graduate 1.40 0.94, 2.10 1.84* 1.01, 3.34 1.43 0.95, 2.14 1.84* 1.01, 3.35 
Postgraduate work or degree 1.48 0.97, 2.26 2.11* 1.13, 3.94 1.51 0.99, 2.32 2.14* 1.14, 4.01 

White 1.01 0.73, 1.39 1.35 0.84, 2.17 1.05 0.76, 1.46 1.37 0.85, 2.23 
Hispanic 0.79 0.51, 1.21 0.57 0.29, 1.12 0.76 0.49, 1.18 0.57 0.29, 1.11 
Homeownership 0.72* 0.53, 0.97 1.15 0.74, 1.81 0.72* 0.53, 0.98 1.12 0.72, 1.77 
Disability 4.13*** 2.95, 5.78 1.41 0.84, 2.39 4.23*** 3.01, 5.94 1.39 0.82, 2.36 
Caregiving 1.65** 1.14, 2.39 1.61 0.97, 2.67 0.48 0.20, 1.17 1.09 0.36, 3.31 
Age (reference: 65–74) 

18-34 2.26** 1.39, 3.68 1.92 0.98, 3.79 1.68* 1.01, 2.80 1.66 0.80, 3.43 
35-49 1.75* 1.08, 2.84 1.77 0.93, 3.37 1.38 0.81, 2.32 1.95 0.98, 3.89 
50-64 1.36 0.89, 2.08 1.60 0.90, 2.84 1.05 0.65, 1.69 1.36 0.71, 2.62 
75+ 1.95** 1.20, 3.19 0.70 0.29, 1.68 1.51 0.90, 2.54 0.61 0.24, 1.57 

Interaction between caregiving and age 
18-34     9.08** 2.38, 34.67 3.78 0.66, 21.71 
35-49     3.67* 1.12, 12.06 0.22 0.02, 2.32 
50-64     3.95* 1.35, 11.55 2.12 0.56, 8.00 
75+ 5.74 0.88, 37.51 4.20 0.26, 68.04 

Model fit 
LR Chi-square 164.07    184.06    
Degree of freedom 26    34    
Pseudo R-square 7.52%    8.44%    
p-value <.001    <.001    

Note. *p < .05, **p < .01, ***p < .001. 
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appraisal barriers to disaster preparedness, compared with those among 
the young-old group. This is consistent with previous findings that older 
adults with more advanced age had worse health and fewer financial 
resources and thus less self-efficacy in disaster preparedness [27,28]. 

Interestingly this study showed that age differences mainly existed in 
coping appraisal and no differences in threat appraisal were detected, 
possibly a result of a combination of counterbalancing impact of expe-
riences, higher risk perceptions, and practical limitations [17–19,22]. 
For example, older adults’ richer life experiences would be associated 
with higher risk perceptions, but the lack of motivation as death comes 
closer could cancel each other in the overall threat appraisal barriers. As 
suggested by the socioemotional selectivity theory, when death is closer, 
people change their priorities to more emotional-related matters and 
reduce the importance of practical matters [51]. 

Hypothesis 2 was supported for coping appraisal barriers, but not for 
threat appraisal barriers, suggesting caregiving could mainly impact 
caregivers’ disaster preparedness by limiting their capacities to prepare, 
but not their perceptions of risks. Hypothesis 3 was also partially sup-
ported. Compared to those aged 65–74, caregiving had a bigger impact 
on having barriers among the young age (18–34), early middle-age 
(35–49), and late middle-age (50–64) groups. Caregiving-related 
emotional stress, care recipients’ health and functioning limitations, 
and caregivers’ lack of access to or enough time for training, have been 
found to reduce the ability of caregivers in preparing for disasters [34, 
41,42]. It is possible that older caregivers could better relieve 
caregiving-related distress and negative emotions because of their more 
experiences in and positive perception of caregiving [46,47]. Besides, 
older caregivers could be more experienced and competent than 
younger caregivers to prepare for disasters; and caregivers in both young 
and middle age might be more likely to pay more attention to caregiving 
itself while unable to undertake disaster preparation [34]. The findings 
support that the life stage could shape different behaviors in disaster 
preparedness [43]. 

In terms of control variables, being female, renting a home, and 
being disabled were found to have a higher likelihood of having coping 
appraisal barriers; and higher education was the only significant pre-
dictor of having more threat appraisal barriers. These findings were 
generally consistent with previous studies. For example, females were 
found to be more worried about preparing for disasters and had more 
limited capacity in the face of emergencies [34]. Grothmann and 
Reusswig [13] reported that homeowners were more likely to make 
preparations for flood, such as informing themselves about purchasing 
flood protection devices and taking mitigation measures, because 
owners may lose much more than tenants in floods and owners can take 
independent measures easily in their house while tenants are usually not 
allowed to make structural changes to the houses. Disabilities may affect 
individuals’ physical functioning and add to the difficulty in preparation 
for evacuation [18], which could affect individuals’ self-efficacy when 
preparing for disasters. Compared to those with high school or below 
degree, individuals with a higher educational level were less likely to be 
generally prepared than their counterparts, which could be because they 
were more self-sufficient and more confident about their judgment on 
perceived probability and consequences of disasters [27]. This study 
further shows that more threat appraisal barriers may be the underlying 
reason why people of higher education levels could be less prepared. 
Besides, since barriers are self-reported and higher barriers may not be 
directly translated to less preparedness and people with higher educa-
tion levels could have different perceptions for preparedness and bar-
riers. We also conducted supplemental analyses for how age groups 
contextualized the impact of the above factors on having barriers and 
found that compared to women aged 65–74, women in age groups of 
18–34, 50–64, and 75+ had higher odds of having threat appraisal 
barriers over no barriers. Those findings could be further explored in 
future studies. 

There are several limitations of this study. First, there was a 
screening question about respondents’ confidence in disaster 

preparedness before assessing respondents’ barriers in preparation, 
which excluded those who chose “moderately confident” or “extremely 
confident”. However, they could still face some barriers related to 
coping or threat appraisal. Therefore, this screening question might have 
excluded some respondents who had barriers to disaster preparedness. 
Second, some of the answers about barriers in preparing for disasters 
were too broad or vague. The authors followed the concepts of PMT and 
classified those barriers into coping appraisal barriers and threat 
appraisal barriers subjectively and thus some of the classifications could 
be inaccurate. But the efforts of digging deep into people’s own 
perception of barriers to disaster preparedness with their own words 
with a large sample could overweigh the limitations coming with that. 
Third, this study examined respondent’s chronological age without 
considering the perceived age, i.e., how old people perceive themselves 
as being. The discrepancy between the actual and perceived age might 
affect the accuracy of age categories and the interpretations of age- 
related findings. For example, it was reported that individuals in 
young adulthood tend to feel older whereas older adults often feel 
younger than their chronological ages [52]. It would be interesting for 
future studies to integrate measures of perceived age. In addition, the 
continuous decline in response rates of telephone surveys in recent years 
could introduce biases, especially those related to underestimating the 
barriers faced by caregivers since most vulnerable caregivers could be 
less likely to participate in the survey. 

5. Implications 

The results of this study highlighted heterogeneity among older 
adults. The young-old (65–74) could be similar to the late middle-aged 
(50–64) in their disaster preparedness behaviors and could even be more 
advantaged than the younger groups (i.e., 18–34, 35–49). Nevertheless, 
those who were 75 or older were different from the young-old and had 
significantly more barriers in preparedness, an indicator of vulnerability 
because of the advanced age. Examining older adults’ differences from 
the younger adults without considering the substantial differences 
among older adults of different ages could present an overoptimistic 
scenario and divert attention from older adults’ unique vulnerability 
[34]. Therefore, public disaster education and support for preparedness 
can be designed and conducted based on the vulnerability and resilience 
of individuals in different age groups. 

This study directed attention to special challenges faced by young 
and middle-aged adults when they provide care for families, friends, and 
relatives. They may be less experienced in providing care and struggle to 
find a balance between caregiving and other demanding tasks such as 
jobs and children. This study suggested that training and support pro-
grams should consider these characteristics and include specific tips, 
such as the special needs of care recipients in disaster contexts and the 
specific resources and support for caregivers to get prepared. For 
example, agencies can provide caregivers with time-flexible educations 
and training in varied forms (e.g., online meetings) so that they can learn 
about preparedness amid heavy caregiving responsibilities. Moreover, 
older adults can be actively involved in public disaster education 
because of their ability to share rich life experiences and skills regarding 
disasters or caregiving with community members, which would 
contribute to community inclusion and social preparedness [53]. 

This study also suggests that social disparities in disaster prepared-
ness are more likely to exist in coping appraisal barriers than threat 
appraisal barriers. Thus, although it is important to educate the proba-
bilities and consequences of disasters to increase threat appraisal (i.e., 
risk perception) and reduce its relevant barriers, it is even more 
important to enhance individuals’ capacity and thus reduce their coping 
appraisal barriers to preparing for disasters to achieve the goal of 
reducing disparities. This is because disparities in disaster preparedness 
would eventually contribute to disparities in responding and recovering 
from disasters [54,55]. For example, to reduce coping appraisal barriers 
and boost individuals’ capacities, preparedness-related knowledge and 
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information could be shared via meetings, workshops, training, and 
community outreach activities. The information-sharing could highlight 
the effectiveness of different types of preparedness activities and avail-
able resources and assistance from public disaster management and 
community organizations. The assistance should also be provided to 
develop tailored preparedness plans that consider individuals’ and 
families’ special needs. 

The findings of this study, especially those concerning age differ-
ences, caregiving-related challenges, and coping appraisal barriers in 
preparedness, could also advise policy-making. For instance, the find-
ings of this study suggest that a tax break for purchasing disaster prep-
aration supplies could be an effective way in reducing disparities in 
disaster preparedness. This is because it helps to reduce costs to disaster 
preparedness and thus reduces coping appraisal barriers. An example is 
the annual Texas Emergency Supplies Sales Tax Holiday, which was 
approved by the Texas Legislature in 2015; it provides tax breaks and 
encourages the purchase of certain emergency preparation items [56]. 
Disaster preparedness campaigns and educational programs that coor-
dinate with those policies could magnify their effectiveness. In addition, 
the vulnerabilities of caregivers in disaster preparedness should be 
acknowledged and accommodated at the policy level. For example, an 
emergency preparedness leave for caregivers could be provided for them 
to gain knowledge and supplies as well as develop plans for disasters. 

Overall, preparedness for disaster is a global imperative, especially 
when COVID-19 has resulted in unprecedented disruption in human 
society and increased demands for the family to take care of its mem-
bers. This study presents immediate implications for policymakers and 
interventions to design programs to consider needs with a life course 
perspective and acknowledge heterogeneity and differences among 
older adults. 

6. Conclusion 

The present study was guided by the life course perspective and 
suggested that young adults, early middle-aged adults, and older adults 
with advanced age were at higher risks of having barriers to disaster 
preparedness than the young-old; being a caregiver increased the like-
lihood of encountering coping appraisal barriers, especially for young 
and middle-aged adults. Given the age patterns and heterogeneity 
among older adults, more studies and intervention programs should be 
conducted to improve capacity in disaster preparedness targeting in-
dividuals in different age groups. 

Data availability 

Datasets related to this article can be found at https://www.fema.go 
v/about/openfema/data-sets/national-household-survey. 

Author note 

The authors declare that there is no conflict of interest. 
This work is partially supported by the National Science Foundation 

[CMMI 1839516]; and the National Institute of Standards and Tech-
nology [70NANB19H061]. 

No ethical approval is needed because we used secondary data which 
has no identifying information. 

FEMA and the Federal Government cannot vouch for the data or 
analyses derived from these data after the data have been retrieved from 
the Agency’s website. 

Declaration of competing interest 

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence 
the work reported in this paper. 

References 

[1] International Federation of Red Cross and Red Crescent Societies, What Is a 
Disaster, 2020. Retrieved from, https://www.ifrc.org/en/what-we-do/disaster-m 
anagement/about-disasters/what-is-a-disaster/. 

[2] United Nations Office for Disaster Risk Reduction, The Economic and Human 
Impact of Disasters in the Last 10 Years (2005-2014), 2015. Retrieved from, htt 
ps://www.unisdr.org/files/42862_economichumanimpact20052014unisdr.pdf. 

[3] Z. Cong, D. Liang, J. Luo, Family emergency preparedness plans in severe 
Tornadoes, Am. J. Prev. Med. 46 (1) (2014) 89–93, https://doi.org/10.1016/j. 
amepre.2013.08.020. 

[4] D.F. Gillespie, C.L. Streeter, Conceptualizating and measuring disaster 
preparedness, Int. J. Mass Emergencies Disasters 5 (2) (1987) 155–176. 

[5] D. Paton, Disaster preparedness: a social-cognitive perspective, Disaster Prev. 
Manag.: Int. J. 12 (3) (2003) 210–216, https://doi.org/10.1108/ 
09653560310480686. 

[6] U.S. Census Bureau, How Ready Are We?, 2018. Retrieved from, https://www.cens 
us.gov/library/visualizations/2018/comm/how-ready-are-we.html. 

[7] P.D. Howe, Modeling geographic variation in household disaster preparedness 
across US states and metropolitan areas, Prof. Geogr. 70 (3) (2018) 491–503, 
https://doi.org/10.1080/00330124.2017.1416301. 

[8] National Academies of Sciences Engineering and Medicine, Older adults who need 
caregiving and the family caregivers who help them, in: J. Eden, R. Schulz (Eds.), 
Families Caring for an Aging America, National Academies Press, Washington, DC, 
2016, pp. 43–71. 

[9] J.L. Wolff, J. Feder, R. Schulz, Supporting family caregivers of older Americans, 
N. Engl. J. Med. 375 (26) (2016) 2513–2515, https://doi.org/10.1056/ 
nejmp1612351. 

[10] R.W. Rogers, A protection motivation theory of fear appeals and attitude change, 
J. Psychol. 91 (1) (1975) 93–114, https://doi.org/10.1080/ 
00223980.1975.9915803. 

[11] P. Bubeck, W.J. Botzen, J.C. Aerts, A review of risk perceptions and other factors 
that influence flood mitigation behavior, Risk Anal.: Int. J. 32 (9) (2012) 
1481–1495, https://doi.org/10.1111/j.1539-6924.2011.01783.x. 

[12] D.L. Floyd, S. Prentice-Dunn, R.W. Rogers, A meta-analysis of research on 
protection motivation theory, J. Appl. Soc. Psychol. 30 (2) (2000) 407–429, 
https://doi.org/10.1111/j.1559-1816.2000.tb02323.x. 

[13] T. Grothmann, F. Reusswig, People at risk of flooding: why some residents take 
precautionary action while others do not, Nat. Hazards 38 (1–2) (2006) 101–120, 
https://doi.org/10.1007/s11069-005-8604-6. 

[14] R.W. Rogers, S. Prentice-Dunn, Protection motivation theory, in: D.S. Gochman 
(Ed.), Handbook of Health Behavior Research 1: Personal and Social Determinants, 
Plenum Press, New York, 1997, pp. 113–132. 

[15] J.-S. Tang, J.-Y. Feng, Residents’ disaster preparedness after the Meinong Taiwan 
earthquake: a test of protection motivation theory, Int. J. Environ. Res. Publ. 
Health 15 (7) (2018) 1434, https://doi.org/10.3390/ijerph15071434. 

[16] D. Xu, L. Peng, S. Liu, X. Wang, Influences of risk perception and sense of place on 
landslide disaster preparedness in southwestern China, International Journal of 
Disaster Risk Science 9 (2) (2018) 167–180, https://doi.org/10.1007/s13753-018- 
0170-0. 

[17] K. Heller, D.B. Alexander, M. Gatz, B.G. Knight, T. Rose, Social and personal factors 
as predictors of earthquake preparation: the role of support provision, network 
discussion, negative affect, age, and education, J. Appl. Soc. Psychol. 35 (2) (2005) 
399–422, https://doi.org/10.1111/j.1559-1816.2005.tb02127.x. 

[18] P. Dostal, Vulnerability of urban homebound older adults in disasters: a survey of 
evacuation preparedness, Disaster Med. Public Health Prep. 9 (3) (2015) 301–306, 
https://doi.org/10.1017/dmp.2015.50. 

[19] R.R. Gershon, E. Portacolone, E.M. Nwankwo, Q. Zhi, K.A. Qureshi, V.H. Raveis, 
Psychosocial influences on disaster preparedness in San Francisco recipients of 
home care, J. Urban Health 94 (5) (2017) 606–618, https://doi.org/10.1007/ 
s11524-016-0104-3. 

[20] D.P. Eisenman, Q. Zhou, M. Ong, S. Asch, D. Glik, A. Long, Variations in disaster 
preparedness by mental health, perceived general health, and disability status, 
Disaster Med. Public Health Prep. 3 (1) (2009) 33–41, https://doi.org/10.1097/ 
dmp.0b013e318193be89. 

[21] S.T. Murphy, M. Cody, L.B. Frank, D. Glik, A. Ang, Predictors of emergency 
preparedness and compliance, Disaster Med. Public Health Prep. 3 (2) (2009) 1–10, 
https://doi.org/10.1097/dmp.0b013e3181a9c6c5. 

[22] E.Y. Chan, J. Yue, P. Lee, S.S. Wang, Socio-demographic predictors for urban 
community disaster health risk perception and household based preparedness in a 
Chinese urban city, PLoS currents 8 (2016), https://doi.org/10.1371/currents. 
dis.287fb7fee6f9f4521af441a236c2d519. 

[23] R. Tuohy, C. Stephens, Older adults’ narratives about a flood disaster: resilience, 
coherence, and personal identity, J. Aging Stud. 26 (1) (2012) 26–34, https://doi. 
org/10.1016/j.jaging.2011.06.002. 

[24] S.S. Alterovitz, G.A. Mendelsohn, Relationship goals of middle-aged, young-old, 
and old-old internet daters: an analysis of online personal ads, J. Aging Stud. 27 (2) 
(2013) 159–165, https://doi.org/10.1016/j.jaging.2012.12.006. 

[25] S.B. Lee, J.H. Oh, J.H. Park, S.P. Choi, J.H. Wee, Differences in youngest-old, 
middle-old, and oldest-old patients who visit the emergency department, Clinical 
and experimental emergency medicine 5 (4) (2018) 249, https://doi.org/ 
10.15441/ceem.17.261. 

[26] C.S. McCrae, N.M. Wilson, K.L. Lichstein, H.H. Durrence, D.J. Taylor, B.W. Riedel, 
A.J. Bush, Self-reported sleep, demographics, health, and daytime functioning in 
young old and old old community-dwelling seniors, Behav. Sleep Med. 6 (2) (2008) 
106–126, https://doi.org/10.1080/15402000801952906. 

Z. Cong et al.                                                                                                                                                                                                                                    

https://www.fema.gov/about/openfema/data-sets/national-household-survey
https://www.fema.gov/about/openfema/data-sets/national-household-survey
https://www.ifrc.org/en/what-we-do/disaster-management/about-disasters/what-is-a-disaster/
https://www.ifrc.org/en/what-we-do/disaster-management/about-disasters/what-is-a-disaster/
https://www.unisdr.org/files/42862_economichumanimpact20052014unisdr.pdf
https://www.unisdr.org/files/42862_economichumanimpact20052014unisdr.pdf
https://doi.org/10.1016/j.amepre.2013.08.020
https://doi.org/10.1016/j.amepre.2013.08.020
http://refhub.elsevier.com/S2212-4209(21)00304-6/sref4
http://refhub.elsevier.com/S2212-4209(21)00304-6/sref4
https://doi.org/10.1108/09653560310480686
https://doi.org/10.1108/09653560310480686
https://www.census.gov/library/visualizations/2018/comm/how-ready-are-we.html
https://www.census.gov/library/visualizations/2018/comm/how-ready-are-we.html
https://doi.org/10.1080/00330124.2017.1416301
http://refhub.elsevier.com/S2212-4209(21)00304-6/sref8
http://refhub.elsevier.com/S2212-4209(21)00304-6/sref8
http://refhub.elsevier.com/S2212-4209(21)00304-6/sref8
http://refhub.elsevier.com/S2212-4209(21)00304-6/sref8
https://doi.org/10.1056/nejmp1612351
https://doi.org/10.1056/nejmp1612351
https://doi.org/10.1080/00223980.1975.9915803
https://doi.org/10.1080/00223980.1975.9915803
https://doi.org/10.1111/j.1539-6924.2011.01783.x
https://doi.org/10.1111/j.1559-1816.2000.tb02323.x
https://doi.org/10.1007/s11069-005-8604-6
http://refhub.elsevier.com/S2212-4209(21)00304-6/sref14
http://refhub.elsevier.com/S2212-4209(21)00304-6/sref14
http://refhub.elsevier.com/S2212-4209(21)00304-6/sref14
https://doi.org/10.3390/ijerph15071434
https://doi.org/10.1007/s13753-018-0170-0
https://doi.org/10.1007/s13753-018-0170-0
https://doi.org/10.1111/j.1559-1816.2005.tb02127.x
https://doi.org/10.1017/dmp.2015.50
https://doi.org/10.1007/s11524-016-0104-3
https://doi.org/10.1007/s11524-016-0104-3
https://doi.org/10.1097/dmp.0b013e318193be89
https://doi.org/10.1097/dmp.0b013e318193be89
https://doi.org/10.1097/dmp.0b013e3181a9c6c5
https://doi.org/10.1371/currents.dis.287fb7fee6f9f4521af441a236c2d519
https://doi.org/10.1371/currents.dis.287fb7fee6f9f4521af441a236c2d519
https://doi.org/10.1016/j.jaging.2011.06.002
https://doi.org/10.1016/j.jaging.2011.06.002
https://doi.org/10.1016/j.jaging.2012.12.006
https://doi.org/10.15441/ceem.17.261
https://doi.org/10.15441/ceem.17.261
https://doi.org/10.1080/15402000801952906


International Journal of Disaster Risk Reduction 61 (2021) 102338

8

[27] J. Tomio, H. Sato, H. Mizumura, Disparity in disaster preparedness among 
rheumatoid arthritis patients with various general health, functional, and disability 
conditions, Environ. Health Prev. Med. 17 (4) (2012) 322–331, https://doi.org/ 
10.1007/s12199-011-0257-3. 

[28] K. Cox, B. Kim, Race and income disparities in disaster preparedness in old age, 
J. Gerontol. Soc. Work 61 (7) (2018) 719–734, https://doi.org/10.1080/ 
01634372.2018.1489929. 

[29] A. Fothergill, L.A. Peek, Poverty and disasters in the United States: a review of 
recent sociological findings, Nat. Hazards 32 (1) (2004) 89–110, https://doi.org/ 
10.1023/b:nhaz.0000026792.76181.d9. 

[30] M.-L. Friedemann, K.C. Buckwalter, Family caregiver role and burden related to 
gender and family relationships, J. Fam. Nurs. 20 (3) (2014) 313–336, https://doi. 
org/10.1177/1074840714532715. 

[31] National Alliance for Caregiving, Caregiving in the U.S, 2020. Retrieved from, htt 
ps://www.caregiving.org/wp-content/uploads/2021/01/full-report-caregiving-i 
n-the-united-states-01-21.pdf. 

[32] L.G. Collins, K. Swartz, Caregiver care, Am. Fam. Physician 83 (11) (2011) 
1309–1317. 

[33] R.P.K. Lam, L.P. Leung, S. Balsari, K.-h. Hsiao, E. Newnham, K. Patrick, J. Leaning, 
Urban disaster preparedness of Hong Kong residents: a territory-wide survey, 
International journal of disaster risk reduction 23 (2017) 62–69, https://doi.org/ 
10.1016/j.ijdrr.2017.04.008. 

[34] T. Wakui, E.M. Agree, T. Saito, I. Kai, Disaster preparedness among older Japanese 
adults with long-term care needs and their family caregivers, Disaster Med. Public 
Health Prep. 11 (1) (2017) 31–38, https://doi.org/10.1017/dmp.2016.53. 

[35] J.B. LaManna, L. Unruh, L. Chisholm, P. Pericles, H. Fotovvat, Perceptions of 
health and well-being among older adult caregivers: comparisons of current 
caregivers with former and never caregivers, Geriatr. Nurs. (2020), https://doi. 
org/10.1016/j.gerinurse.2020.01.015. 
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