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Abstract

Objective: This survey examined and compared the disaster perception and preparedness of
2421 residents with and without chronic disease in Shenzhen, China.
Methods: The participants were recruited and were asked to complete a survey in 2018.
Results: Three types of disasters considered most likely to happen in Shenzhen were: typhoons
(73.5% vs 74.9%),major transport accidents (61.5% vs 64.7%), andmajor fires (60.8% vs 63.0%).
Only 5.9% and 5% of them, respectively, considered infectious diseases pandemics to be likely.
There were significant differences between those with and without chronic disease in disaster
preparedness, only a small percentage could be considered to have prepared for disaster (20.7%
vs 14.5%). Logistic regression analyses showed that those aged 65 or older (odds ratio
[OR]= 2.76), who had attained a Master’s degree or higher (OR= 2.0), and with chronic dis-
ease (OR= 1.38) were more prepared for disasters.
Conclusions:Although participants with chronic disease were better prepared than those with-
out, overall, Shenzhen residents were inadequately prepared for disasters and in need of public
education.

Disasters occur frequently, affecting a large number of people worldwide by disrupting urban
operations, transportation links, and the safety of people and their property.1,2 According to the
2018World Disasters Report, from 2008 to 2017, a total of 2 billion individuals were affected by
disasters that caused 718,302 deaths; 5 countries, including China, were the most frequently hit
by disasters.1 In 2017, a total of 140 million Chinese residents were affected by natural disasters,
with direct economic losses of approximately RMB 302 billion (1 RMB ≈ 0.146 US dollars).2

Earthquakes, typhoons, and floods are 3 of the most frequent natural disasters in China.3

Shenzhen is close to the Pacific Ocean; due to the influence of subtropical anticyclones,4 the
city is frequently affected by typhoons and rainstorms in summer and autumn, which caused
extensive damage and enormous economic losses.5–8 Other disasters such as large fires, explo-
sions, transportation accidents, and infectious diseases also may occur in Shenzhen, which can
be deadly, far-reaching, and cause panic.3

Disasters have a disproportionately negative impact on individuals with physical disabilities
or poor health.9,10 People with chronic disease who required continuous health care or had
affected self-care ability are particularly vulnerable when disasters occur because of difficulty
in receiving alerts or notifications, loss of elevator access and transportation,11 and the difficulty
or inability to take appropriate action.12,13 During disasters, people with chronic disease may
lose their medical records, delaying treatment regimens due to repeated diagnostic testing.14

Moreover, people with chronic disease may have their conditions worsened by disasters, such
as loss of access to essential medication, lack of continuous or specialized medical care, exposure
to extreme heat or cold, and lack of potable water and food.11,15,16 Thus, individuals with chronic
disease are at an increased risk of adverse health outcomes resulting from disasters.17–21

To develop strategies to enhance the disaster preparedness of residents, and particularly vul-
nerable groups, it is essential to obtain a better understanding of the disaster perception and
preparedness of residents. Some surveys in other countries reported the disaster preparedness
among vulnerable populations including the elderly and people with chronic disease or disabil-
ity.11–13,22–26 However, the current literature on how the vulnerable populations prepared for a
disaster is limited in China; the studies of disaster preparedness at the individual level mostly
focused on students, health professionals, and residents.27–35 This study examined the disaster
perception and preparedness of residents in Shenzhen, China. Specifically, the objectives were to
measure the awareness of residents with and without chronic disease on the types of disasters
that might occur in Shenzhen, the sources of information considered useful in preparing for
disasters, and how individuals and families prepare to deal with disasters.
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Methods

Study Design and Setting

This study was part of a large community survey on the general
health and lifestyle of the residents in Shenzhen, China. This study
specifically focused on the part of the disaster perception and pre-
paredness of the residents.

Study Population and Recruitment Procedures

Residents who visited 1 of the 24 community health service centers
(CHSC) affiliated with Huazhong University of Science and
Technology Union Shenzhen Hospital (HUSTUSH) for a periodic
wellness visit or a consultation for chronic diseases or a mild acute
medical condition were targeted for participation. The inclusion
criteria were: (1) aged ≥ 18 y; (2) able to communicate in
Chinese; (3) currently residing in Shenzhen. The exclusion criteria
were: (1) those lived in Shenzhen for< 1 y; (2) psychologically or
physically unable to answer the questionnaire with the help of the
research assistants; (3) unable to provide informed consent.

Sampling and Data Collection

Nanshan district, 1 of the districts in Shenzhen, had a population
(aged ≥ 18 y) of 1,356,307 at the end of 2016.36 Assuming the
expected prevalence of all chronic diseases was 30%, and consid-
ering a 5% type I error, 2800 participants were needed to achieve
80% power for this study. A stratified samplingmethodwas used to
recruit participants. First, the number of needed participants in
each age group (ages 18-24, 25-34, 35-44, 45-54, 55-64, and
65þ y) was determined by referring to the distribution of age
and gender in the Nanshan population. Of the participants who
visited a CHSC, approximately 0.4% of the visitors aged ≥ 18 y
in the CHSCs were recruited in this study.

A total of 9 part-time research assistants were trained by the
chief project investigator; they invited all the subjects (≥18 y)
who visited the CHSCs to join the study between February to
December 2018. Screening was performed according to the inclu-
sion and exclusion criteria. The research assistants explained the
program to all participants and obtained their informed consent
before administering the questionnaire. All questionnaires were
collected before the participants left the CHSC. If necessary, the
research assistants helped complete the questionnaire in a face-
to-face interview, for instance, participants with poor eyesight or
low education level, who can answer the questionnaire with the
help of the research assistants.

Questionnaire

The questionnaire was developed based on the questionnaire used
in the Hong Kong studies on disaster preparedness.37,38 After dis-
cussion by the research team, a few items were reworded with ter-
minology to suit the context: the research group added 2 options
(pets, certificate or diploma) in the “essential items you would
choose during evacuation,” and merged radio and television into
public media in “sources of information considered useful in pre-
paring for a disaster.” There were 74 measurable items in the ques-
tionnaire. The questionnaire was validated by a panel of 4 nurses
with expertise in disaster education (2) and public health (2): 1 was
a member of the Asia Pacific Emergency and Disaster Nursing
Network, another was the leader of a disaster research theme in
the School leading disaster-related research, another 2 were profes-
sors of public health in the school. Their feedback on the relevance

of the items was collected using a scale of 1-5 (1-absolutely irrel-
evant; 5-very relevant), and if 2 or more panelists rated the rel-
evance of a statement ≤ 3, the item would be removed. After
this step, 69 items remained, with a high content validity of 0.93.

The questionnaire consisted of 2 parts. Part 1 was to collect the
demographic data of participants. Participants were also asked if
they have any chronic disease, and to indicate the chronic diseases
they may have from a list of chronic diseases (including hyperten-
sion, diabetes mellitus, chronic obstructive pulmonary disease,
hepatitis, heart disease, asthma, stroke, cancer, migraine) provided
in the questionnaire that required health service follow-up or lim-
ited self-care ability. The participants were also to indicate if they
have any other chronic disease in an open-ended question that was
not included in the list. Part 2, item 1: asked about the types of
disasters that the participants thought were likely to happen in
Shenzhen, using a linear numeric response format (absolutely
impossible to very possible). For data analysis, those who indicated
“possible” and “very possible” were grouped into the category of
those who considered the disaster likely to happen, while those
who responded “not possible,” “not very possible,” and “absolutely
impossible”were categorized as considering the disaster unlikely to
happen.37 Part 2, item 2: asked the participants about whether they
had prepared for disasters,39 including questions about what neces-
sities and items for survival they had stocked at home, as recom-
mended in the emergency survival checklist by the American Red
Cross and United States Department of Homeland Security.40

Participants who prepared more than half of the survival items
for disasters at home (≥5 out of 8 items) were categorized as “pre-
pared with survival items,” and those family members who pre-
pared more than half of the disaster and evacuation items (≥5
out of 8 items) were categorized as “family members prepared
for disaster.” These 2 categories were grouped as “prepared for dis-
aster.”38 Part 2, item 3: essential items to take along in an evac-
uation. Part 2, items 4-7: the sources of information related to
disasters.

Ethical Considerations

This study was approved by the HUSTUSH and the Human
Research Committee of Hong Kong Polytechnic University
(HSEARS20180521004). The research assistants obtained
informed consent of the participants before administering the
questionnaire. All participants volunteered for the survey and were
provided with a telephone number to call if they had any questions
or concerns about the project. The questionnaires were anony-
mously completed, and it was made clear that a refusal to partici-
pate in the study would not affect the services at the CHSC. The
data were stored in a confidential folder by the principal investi-
gator, and only researchers involved in the project were permitted
to access the data for research purposes.

Data Analysis

All data were analyzed by SPSS version 25.0. Descriptive statistics
were generated for the demographic variables. Chi-squared test
was used to compare the perceptions of disaster, sources of infor-
mation, and preparedness between individuals with and without
chronic disease. Chi-squared test was also used to compare the
demographic characteristics of those who were considered pre-
pared and unprepared for disasters.

Multivariate logistic regression analyses, adjusted for all poten-
tial confounding factors, were used to identify the factors associ-
ated with “prepared for disasters” (participants who prepared
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more than half of the survival items for disasters at home (≥5 out of
8 items) and those familymembers who preparedmore than half of
the disaster and evacuation items (≥5 out of 8 items), and adjusted
odds ratios (ORs) with 95% confidence intervals (CIs) for each var-
iable in the final model were reported. A P value <0.05 was con-
sidered statistically significant. The dependent variable “prepared
for disaster” served as the reference category. Independent
Variables that were associated with “prepared for disaster” at
P≤ 0.25 in the univariate analysis were retained in the multivariate
logistic regression model.41 A study in the United States observed
that marital status was related to disaster preparedness42; thus,
marital status was included in the model. Independent variables
included gender, age, marital status, educational level, job status,
monthly income, years residing in Shenzhen, and chronic disease.
The group with the lowest risk of “prepared for disaster” was
chosen as reference categories.

Results

Demographic Characteristics of the Participants

The research assistants invited 8373 eligible subjects to participate
in the survey, and 2905 subjects completed the questionnaires. A
total of 484 questionnaires with more than 10% missing data were
excluded.43 Finally, 2421 questionnaires were included for statisti-
cal analysis, comprising males (52.3%) and females (47.2%). Most
of the participants were aged 18 -54 y (90.9%) and married or
cohabiting (74.3%). More than two-thirds (69.8%) had a college
education or above and had lived in Shenzhen ≥ 5 y (75.2%).
Nearly half had an average family income ranging from RMB
10,000 to 29,999. Of the participants, 82.4% reported having no
chronic disease, while 13.2%, 3.4%, and 1.1% reported that they
had 1, 2, and≥ 3 kinds of chronic diseases, respectively
(Table 1). A total of 23 participants reported other chronic illnesses
not in the list (including rheumatoid arthritis, ankylosing spondy-
litis, systemic lupus erythematosus, myasthenia gravis, psoriasis)
by the open-ended question.

Perceptions of Participants on Disaster-Related Concerns

Comparisons between participants with chronic disease (≥ 1) and
those without, the 3 types of disasters that participants considered
most likely to happen in Shenzhen were typhoons (73.5% vs
74.9%), major transport accidents (61.5% vs 64.7%), major fires
(60.8%vs 63.0%), with no statistically significant differences
(Table 2). However, the groups without chronic disease considered
the disaster of flooding significantly more likely to happen in
Shenzhen (44.7% vs 24.2%; P< 0.001).

Regarding the sources of information, the 3 most common
channels of information considered useful in preparing for disas-
ters between the 2 groups were people (friends, colleagues, and
neighbors) (69.0% vs 66.5%, P= 0.310), Internet (57.3% vs
67.9%; P< 0.001), and public media (50.2% vs 61.2%,
P< 0.001). In this category, individuals without chronic disease
had higher proportions in the “skills of disaster response” than
those with (74.2% vs 68.8%; P= 0.021), “direct guidelines from
the government” (66.6% vs 59.2%; P= 0.004), and “information
on Internet on disaster response” (52.9% vs 43.2%; P< 0.001)
(Table 2). Respondents aged 18-45 y were more likely to choose
the internet as their source of information, while respondents aged
45 y or older preferred to get information from friends, colleagues,
and neighbors (Supplementary Material Table S2).

At-Home Preparedness of Participants for Disasters

As shown in Table 3, individuals with chronic disease were more
likely to keep at least 5 survival items at home than those without
(20.7% vs 14.6%; P= 0.002).

For the items of “preparedness of all family members for disas-
ter and evacuation,” higher proportions of participants with
chronic disease than those without had prepared family members
by ensuring that they knew “how to shut down water, gas, or elec-
tricity at home,” identified “escape routes,” kept a “survival pack
easily accessible,” and had “a designated meeting place distant
from their living area” (P= 0.001-0.046). Less than a third of par-
ticipants had survival packs or equipment that were easily acces-
sible in case of evacuation, or had designated a nearby or distant
meeting place. Among the participants with and without chronic
disease, a minority had stockpiled enough nonperishable food
(26.3% vs 20.4%; P= 0.007) and bottled water (24.2% vs 19.6%;
P= 0.035) for at least 3 d. For the disaster preparedness of all fam-
ilymembers, those with chronic disease were better prepared, com-
pared with those without (26.3% vs 21.9%; P= 0.047). Among the
participants with and without chronic disease, only a small per-
centage were classified as “prepared for disasters” (20.7% vs
14.5%; P= 0.001).

For the essential items that participants would take along with
them during an evacuation, most participants, both those with and
without chronic disease, would take their personal identity card or
passport (60.6% vs 69.0%; P= 0.001), mobile phone (63.1% vs
67.6%; P= 0.078), and bankbook and valuables (61.0% vs
59.3%; P= 0.508).

Comparison of the Characteristics of Participants Prepared
and Unprepared for Disasters

People≥ 65 y were significantly more prepared than the group of
aged 18-64 y (29.6% vs 14.9%; P= 0.001). Likewise, retirees were
significantly more prepared than students, employed, and unem-
ployed (P< 0.001). Those with chronic disease were better pre-
pared than those without (20.4% vs 14.6%; P= 0.003).
Participants with 1 or 2 chronic diseases were more prepared than
those without; however, there was no significant difference among
participants with 1, 2, or ≥3 chronic disease (Supplementary
Material Table S1).

Multivariate Logistic Regression Analyses

As shown in Table 4, people aged≥65 y, respondents who obtained
a Master’s degree or above, and individuals with chronic disease
were more likely to be prepared for disasters than younger people
(OR= 2.76; 95% CI 1.39-5.48), those with a college degree
(OR= 2.00; 95% CI 1.23-3.27), and those without chronic disease
(OR= 1.38; 95% CI 1.01-1.90).

Limitations

Several limitations of this study should be noted. First, there was
potential sampling bias because of the participants sampled from
the 24 CHSCs of Nanshan District, and the results may not be gen-
eralized to the Shenzhen residents, although the participants reflect
the population of Shenzhen in gender, age, marriage, income, and
self-reported chronic disease. Second, the possibility of bias asso-
ciated with self-reported data may have made some misclassifica-
tion of chronic disease status and disaster preparedness levels.
Third, this study treated people with different chronic diseases
as the same group, but the management methods for people with
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different chronic diseases (eg, individuals with diabetes, cancer, or
end-stage renal disease on dialysis) might differ after the disaster.
People with special diseases have different needs when dealing with
disasters, such as individuals with end-stage renal disease on dialy-
sis need specially prepared potassium-lowering drugs and perito-
neal dialysate. Last, as the findings were based on a cross-sectional
design, the causal relationship between the characteristics of par-
ticipants and their preparedness could not be confirmed.

Discussion

The sample size was around 0.022% of the adult population in
Shenzhen.44 The following demographic characteristics were sim-
ilar to the total population of Shenzhen, suggesting the sample was
representative of the population in Shenzhen: gender, the

percentage of younger (18-64 y) and older (≥65 y), the percentage
of employed, marriage, and family income.44–46 The percentage of
self-reported chronic disease is similar to a large study in
Shenzhen.47 The percentage of those with a college degree is sig-
nificantly higher than those in the total Shenzhen population.48

However, this study revealed that there was no significant differ-
ence in disaster preparedness between those with a college degree
and a lower education level.

Most participants were aware of disasters that are likely to affect
them in Shenzhen, including typhoons, major transportation acci-
dents, and fires. This result was partially consistent with the find-
ings of another study that enrolled elderly people (≥60 y) who had
installed an emergency call service in Hong Kong and contacted by
a telephone interview38; most participants considered that major
traffic accidents and major fires, but not typhoons, would be likely
to happen in Hong Kong. Another 2 studies focus on the disaster
perception of families with children under the age of 15 and regis-
tered nurses in Hong Kong. These studies revealed that partici-
pants considered infectious disease outbreaks as one of the most
likely disasters37,49; however, only 5-5.9% of the participants per-
ceived an infectious disease outbreak as likely to happen in
Shenzhen. These studies in Hong Kong were conducted between
2008 and 2010, and the vivid memory of the severe acute respira-
tory syndrome (SARS) outbreak could have affected their disaster
perception. The participants were parents with small children and
nurses, who tended to pay more attention to infectious diseases.
This study was conducted in 2018, 15 y after the SARS outbreak,
and most subjects did not live in the province most affected by it.
Therefore, the dim memory about SARS might not have affected
the perception of the participants.

The types of disasters that participants with and without
chronic disease considered most likely to happen in Shenzhen were
not statistically significantly different, except for flooding.
Shenzhen is a coastal city, and flood disasters occur frequently,
there were rainstorms in approximately 1 quarter of the days of
summer and autumn. The possible reason for the differences
was that the proportion of employed people in those without
chronic disease was much higher than those with, and employed
people need daily commuting; they are more sensitive to weather
and climate situations.

The top 3 sources of information on disaster preparedness were
people (friends, colleagues, and neighbors), the Internet, and pub-
lic media. Reflecting the characteristics of interpersonal communi-
cation and kinship in China,50 the largest proportion of the
participants indicated that they would rely on information from
friends, colleagues, and neighbors in the event of a disaster.
With the rapid development of the Internet industry (Internet pen-
etration rate was 59.6% as of December 2018),51 a considerable
proportion of participants also preferred to get disaster informa-
tion from the Internet. Participants with chronic disease preferred
to get information from friends, colleagues, and neighbors, while
those without chronic disease were more likely to choose the
Internet. Further analysis indicated that more than half of the par-
ticipants with chronic disease were aged ≥45 y (58.2%) and most
participants without were aged 18-44 y (81.7%). Similarly, partic-
ipants aged ≥45 y preferred to get information from friends, col-
leagues, and neighbors, whereas participants aged 18-44 y were
more likely to choose the Internet. The results differed from the
2 studies conducted in Hong Kong, which found that both the
younger (aged 18-44 y) and older groups (aged ≥ 60 y) relied on
the public media (television or radio) to provide them with infor-
mation on a disaster.37,38 These findings suggested that the

Table 1. Demographic characteristics of the participants (n= 2421)

Demographic characteristics n %

Gender

Male 1266 52.3

Female 1155 47.7

Age (y)

18–24 284 11.7

25–44 1523 62.9

45–54 395 16.3

55–64 148 6.1

≥ 65 71 2.9

Marital status

Single or separated or divorced 623 25.7

Married or cohabiting 1798 74.3

Level of education

Primary school and below 58 2.4

Secondary school 670 27.7

College 1581 65.3

Master and above 112 4.6

Job status

Student 59 2.5

Employed 2094 87.1

Retired 160 6.6

Unemployed 108 4.5

Income (RMB)
(1 RMB≈0.146 USD)

<10,000 320 13.2

10,000–29,999 1086 44.9

30,000–59,999 768 31.7

≥ 60,000 64 2.6

Not reported 183 7.6

Years of having lived in Shenzhen (y)

<2 160 6.6

2–5 440 18.2

≥ 5 1821 75.2

Number of chronic diseases

None 1995 82.4

1 disease 318 13.1

2 diseases 82 3.4

≥ 3 diseases 26 1.1
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government should make use of Internet or public media to release
disaster information to the public.

In this study, half of the participants considered direct guide-
lines from the government to be useful sources of information.
The majority of participants also believed that the government
has the ability to manage disastrous situations and has the neces-
sary resources to prepare for disasters. These findings suggested
that public education should be delivered from credible sources,
such as government agencies, with a high degree of visibility in
the community.

Perhaps the residents considered Shenzhen was a relatively safe
place and no need to prepare for disaster like Hong Kong residents
did.37 The results indicated that the majority of participants were
unprepared for disasters, with only 15.5% of participants prepared
for disasters. This result agreed with the findings of several studies
that revealed that only a minority of residents were well prepared
for disaster.31,33 Even some health-care professionals (eg, medical
students, nurses) did not have enough knowledge related to disas-
ter preparedness and were inadequately prepared for disasters in
China.27–29 This study revealed that communities or countries
should increase the awareness of their citizens to the importance
of disaster preparedness. As disasters are becoming more frequent

globally, public health professionals should be aware of the pos-
sibility of these disasters, recognize their role in promoting disaster
awareness and preparedness, and be equipped with the compe-
tency to provide information to the public on how to prepare
for disasters.52 For example, regular training on disaster prepared-
ness should be staged to help the public gain the knowledge and
skills of disaster preparedness; pamphlets should be circulated to
provide information on how to respond to disasters, with stated
guidelines for the public to follow; and public health professionals
should work with government officials to ensure the infrastructure
needed for a response is in place.

The results indicated that participants with chronic disease
were more likely to be prepared for disasters. In contrast, most
studies provided evidence that those in poorer health were less
likely to prepared for a disaster or to have adequate supplies at
home.12,13,22 However, the finding in this study agrees with a survey
conducted at a public health center among older adults in Korea, in
which respondents with poorer health or multiple chronic diseases
were more likely to have a complete set of disaster preparedness
supplies.23 Further studies are needed to explore the relationship
between residents with chronic disease and disaster preparedness
in other region of China.

Table 2. Perceptions of participants on disaster-related concerns (n= 2421)

With
chronic disease

(n = 426)
Without chronic disease

(n = 1995)
Total

(n = 2421) P-Value

Types of disasters likely to happen in Shenzhen

Typhoons 313 (73.5) 1494 (74.9) 1807(74.6) 0.543

Major transport accidents 262 (61.5) 1290 (64.7) 1552(64.1) 0.217

Major fires 259 (60.8) 1256 (63.0) 1515(62.6) 0.403

Landslides 213 (50.0) 998 (50.0) 1211(50.0) 0.993

Stampedes resulting from overcrowding 205 (48.1) 1004 (50.3) 1209(49.9) 0.409

Floods 103 (24.2) 891 (44.7) 994(41.1) <0.001**

Earthquakes 203 (47.7) 882 (44.2) 1085(44.8) 0.195

Chemical spills 167 (39.2) 787 (39.4) 954(39.4) 0.952

Leakage of radioactive substances 160 (37.6) 748 (37.5) 908(37.5) 0.980

Terrorist attacks 145 (34.0) 693 (34.7) 838(34.6) 0.783

Widespread strikes/demonstrations 157 (36.9) 668 (33.5) 825(34.1) 0.183

Snow disasters 44 (10.3) 172 (8.6) 216(8.9) 0.262

Infectious disease outbreaks 25 (5.9) 99 (5.0) 124(5.1) 0.441

Sources of information considered useful in preparing for a disaster

Friends, colleagues, and neighbors 294 (69.0) 1326 (66.5) 1620(66.9) 0.310

Internet information 244 (57.3) 1355 67.9) 1599(66.0) <0.001**

Public media 214 (50.2) 1221 (61.2) 1435(59.3) <0.001**

Government 192 (45.1) 944 (47.3) 1136(46.9) 0.399

Newspapers, magazines 179 (42.0) 840 (42.1) 1019(42.1) 0.974

Telephone short messages 160 (37.6) 779 (39.0) 939(38.8) 0.567

Information considered useful in preparing for a disaster

Skills of disaster response 293 (68.8) 1481 (74.2) 1774(73.3) 0.021*

Pamphlet on public response to disasters 271 (63.6) 1348 (67.6) 1619(66.9) 0.116

Direct guidelines from the government 252 (59.2) 1328 (66.6) 1580(65.3) 0.004**

Information on Internet on disaster response 184 (43.2) 1055 (52.9) 1239(51.2) <0.001**

Perception of the government’s preparedness for disasters
Government has the ability to manage disastrous situations 296 (69.5) 1451 (72.7) 1747(72.2) 0.175

Government has the necessary resources to prepare for disasters 238 (55.9) 1128 (56.5) 1366(56.4) 0.799

Note: Data are expressed as n (%).
* P < 0.05.
** P < 0.01.
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In contrast to findings from a telephone interview with the
elderly conducted in Hong Kong and a part of the Health and
Retirement Study conducted by the University of Michigan,24,38

this study showed that those aged≥65 y were more likely to be pre-
pared for disaster. The opposite findingmay be related to the living
status of the elderly in China, as many of the elderly aid with child
care53,54 and their children may ensure that they have the appro-
priate emergency supplies. A study from Korea reported that par-
ticipants aged ≥65 y were more likely to be prepared for disaster,
including having an emergency evacuation plan and a 3-d supply
of prescription medication.23

Participants with a Master’s degree and above education levels
were more likely to be prepared for disaster, consistent with the
finding from an online survey on factors affecting home-based
disaster preparedness among school-aged children’s parents,
which revealed that parents with graduate school education
degrees had higher disaster preparedness scores.55 This survey
did not show any association between marital status and disaster
preparedness, contrary to the study carried by McCormick
et al. which reported a significant correlation between marital

status and disaster preparedness.42 The reason for this difference
is unknown, and further studies are needed to explore this
relationship.

Conclusions

Although participants with chronic disease were better prepared
than those without, the overall preparedness of Shenzhen residents
was inadequate. The majority of families did not have a disaster
plan and did not possess basic disaster preparedness supplies,
resulting in vulnerable groups if a disaster occurs. To reduce the
overall adverse impacts from future disasters, government officials,
agencies, public health professionals, and community organiza-
tions should strive to educate the public to improve the overall dis-
aster preparedness. Particular attention should be paid to the
specific groups who were less prepared for disaster: younger peo-
ple, residents with college degree and below, and those without
chronic disease. The government should make use of the
Internet or public media to release disaster information to the
public.

Table 3. At-home preparation and preparation of family members for disasters: comparison between those with and without chronic disease (n = 2421)

Disaster preparedness: survival items and family disaster and evacuation plan

With
chronic disease

(n= 426)
Without

chronic disease (n= 1995)
Total

(n= 2421) P-Value

Keeping survival items at home

Lighters, candles, matches 206 (48.4) 830 (41.6) 1036(42.8) 0.011

First aid kit 158 (37.1) 746 (37.4) 904(37.3) 0.906

Home phone 154 (36.2) 563 (28.2) 717(29.6) 0.001**

Flashlight with batteries 140 (32.9) 511 (25.6) 651(26.9) 0.002**

Fire extinguisher/fire blanket 109 (25.6) 443 (22.2) 552(22.8) 0.131

Important documents in water- and fireproof safe 109 (25.6) 421 (21.1) 530(21.9) 0.042*

Extra clothing (to keep warm) 105 (24.6) 305 (15.3) 410(16.9) <0.001**

Radio with batteries 83 (19.5) 227 (11.4) 310(12.8) <0.001**

Prepared with survival items
(Kept 5 or more survival items at home)

88 (20.7) 291(14.6) 379(15.7) 0.002**

Preparedness of all family members for disaster and evacuation

Know how to shut down water, gas, or electricity 274 (64.3) 1179 (59.1) 1453(60.0) 0.046*

Escape route identified 260 (61.0) 1021 (51.2) 1281(52.9) 0.001**

Methods for family members to communicate/contact 204 (47.9) 1008 (50.5) 1212(50.1) 0.323

Survival pack or equipment easily accessible in evacuation 148 (34.7) 582 (29.2) 730(30.2) 0.023*

Nearby meeting place designated 123 (28.9) 487 (24.4) 610(25.2) 0.054

Meeting place distant from living area designated 118 (27.7) 448 (22.5) 566(23.4) 0.020*

Stored non-perishable food sufficient for 3 days at home 112 (26.3) 407 (20.4) 519(21.4) 0.007**

Stored bottled water sufficient for 3 days at home 103 (24.2) 392 (19.6) 495 (20.4) 0.035*

Family members prepared for disaster (5 or more out of 8 items) 112 (26.3) 436 (21.9) 548(22.6) 0.047*

Preparedness for disaster
(Kept survival items and family members prepared for disasters)

87 (20.7) 289 (14.5) 376(15.5) 0.001**

Essential items to take along in an evacuation

Personal identity card/passport 258 (60.6) 1377 (69.0) 1635(67.5) 0.001**

Mobile phone 269 (63.1) 1348 (67.6) 1617(66.8) 0.078

Bankcard and valuables 260 (61.0) 1183 (59.3) 1443(59.6) 0.508

Daily necessities (water, food, medicines) 187 (43.9) 795 (39.8) 982(40.6) 0.123

Flashlight with batteries 177 (41.5) 726 (36.4) 903(37.3) 0.046

Keys (home, car) 139 (32.6) 714 (35.8) 853(35.2) 0.215

Certificate or diploma 102 (23.9) 607 (30.4) 709(29.3) 0.008

Pets 42 (9.9) 268 (13.4) 310(12.8) 0.045

* P < 0.05.
** P < 0.01.
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