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Abstract

Objectives: Compared with first-tier cities in China that are of abundant funds and resources
like legions of high-level hospitals, the degree of nurses’ disaster nursing preparedness in non-
first-tier cities (inland) is relatively lower. For example, nurses’ knowledge reserve of specific
disasters is not comprehensive enough. And nurses are diffident when it comes to the skills of
handling disaster rescue. Furthermore, their understanding of the roles to take in disaster
coordination management is ambiguous. Conquering these challenges could be conducive to
the improvement of local medical staffs’ confidence and capabilities in disaster relief. Conse-
quently, the objective of this research is to probe for approaches of improving the strategies of
disaster nursing in Chinese small cities.
Methods: In order to ascertain the factors that influence disaster preparedness, a cross-sectional
study with SPSS 25.0 data analysis method is adopted. The sample of the study is nursing
personnel from 4 comprehensive hospitals at or above the second level in Yongcheng, Henan
Province, China, as nurses are first-line responders in disasters and pandemics and the largest
group in disaster rescue.
Results: From813 distributed questionnaires, 784 completed questionnaires were returned, for a
response rate of 96.43%. The total average score of the Disaster Preparedness Evaluation Tool is
146.76 ± 34.98, and the average score of all the entries is 3.26 ± 0.45, indicating moderate
performance. The results indicate that age affects post disaster management (P < 0.05), meaning
that as age increases, the scores also tend to be higher. Work experience, professional titles,
disaster relief experience, and disaster training significantly differ in terms of knowledge, skills,
post disaster management, and total scores (P < 0.01). The result of multivariate analysis
indicates that titles, disaster relief experiences, and disaster training are themain factors affecting
the disaster preparedness of nurses in Chinese non-first-tier (inland) cities(P < 0.05).
Conclusions: For the sake of upgrading the efficiency of disaster nursing preparedness in
Chinese non-first-tier (inland) cities with limited funds and resources, it is very important to
formulate training and education methods that are suitable for the local area, conduct charac-
teristic simulation exercises, and expand experience exchange between hospitals. It’s certain that
the local government will also play an important role in coordinating and organizing the division
of labor, resource allocation, and management of hospitals at all levels in different phases of
disasters, which can help nursing staff have a clearer understanding of their roles when preparing
for disasters.

Disaster is defined by the Asian Disaster Reduction Center as “a serious disruption of the
functioning of society, causing widespread human, material, or environmental losses that exceed
the ability of affected society to cope using only its resources.”1 They are most often characterized
by being unexpected, unpredictable, uncertain, and unplanned. The increase in population,
resource scarcity, and escalating conflicts has increased both man-made and natural disasters
around the world.2 As the global effects of climate change are felt more intensively, so too are the
human and economic consequences of catastrophic disaster events.3 Every year, millions of
people across the world are being affected by floods, landslides, cyclones, hurricanes, tornados,
tsunamis, volcanic eruptions, earthquakes, wildfires, or human-made disasters. In the past
10 years, 83% of all disasters triggered by natural hazards were caused by extreme weather and
climate-related events.4 Asia has suffered the highest number of disaster events. In total, there
were 3068 disasters occurring in Asia from 2000-2019. China reported the highest number of
disaster events (577 events).5
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Adisaster is not just a single event but has 3 phases: pre-incident,
incident, and post-incident. To decrease the impact of the disaster
throughout its different phases, numerous nursing activities are
required, including prevention or mitigation, preparedness,
response, recovery, and reconstruction or rehabilitation.6 Based
on the International Strategy for Disaster Reduction (UNISDR
2011), preparedness is “the knowledge and capacities developed
by governments, professional response and recovery organizations,
communities and individuals to effectively anticipate, respond to,
and recover from, the impacts of likely, imminent or current hazard
events or conditions.”7 Hospitals are the basic infrastructure for
disaster response. While they themselves are exposed to disasters,
they also play an important role during the disaster response
period.8 A lack of preparedness was a major contributor to the
struggles experienced by health care facilities around the world.
Items such as personal protective equipment (PPE) for health care
workers, hospital equipment, sanitizing supplies, toilet paper, and
water were in short supply. These deficiencies were exposed by
COVID-19 and have prompted health care organizations around
the world to invent new essential plans for pandemic prepared-
ness.9 There is considerable evidence that preparedness for disas-
ters in front line and non-front line hospitals is sub-optimal.10‒12

Most felt “not really” prepared or “unsure” about their prepared-
ness to respond to a disaster.

Because disaster strikes without warning, all health care pro-
viders, especially nurses, must be prepared with appropriate skills
and resources for disaster procedures and management during
the 3phases of disaster.13 The International Council of Nurses
(ICN) emphasizes that disaster preparedness and response
should be a part of nurses’ knowledge and skills, making nurses’
training in disaster management a globally agreed upon require-
ment (ICN, 2006).14 Nurses are usually the first health profes-
sionals to meet patients during a disaster event. There is a formal
global consensus that nurses require some knowledge of disaster
management, leading to the development of the disaster nursing
concept that stresses the need to improve nurses’ competencies in
such situations.15

Rural communities are heavily impacted by natural disasters
and have different health care needs than urban communities.16 In
large and high-level cities in China like Shanghai, the disaster
preparedness is comprehensive and extensive, which can also be
described as broad and refined. With the scientific layout and
establishment of emergency medical rescue base, training base,
major infectious disease prevention and control base and nuclear
treatment base, an emergency medical rescue system based in
Shanghai that can serve all parts of the country has basically
formed. Nevertheless, in Chinese small cities such as many of those
in Henan Province with mountainous areas accounting for 47% of
the total area of the province and spanning the 4 major river basins
of the Hai River, Yellow River, Yangtze River, and Huai River, are
influenced by complex weather systems. Due to the impact of
rainfall, underlying surface environment and human activities,
flash floods occur frequently in Henan Province, which also leads
to frequent gas and roof accidents in this coal producing province.
An extremely heavy rainstorm disaster happened on July 20, 2021
in Zhengzhou, Henan Province and caused a total of 14 786million
people in 150 counties (cities and districts) to be affected; 398 people
died and disappeared due to the disaster. The cross-country mara-
thon held in Baiyin, Gansu Province resulted in 21 deaths and
8 injuries for encountering extreme weather. Therefore, it’s par-
ticularly necessary for these places to improve certain capacities of
disaster preparedness in response to natural disasters. Disasters

magnify and more fully expose these health care disparities.17

Regarding the disaster preparedness of nurses, research in China
mainly focuses on emergency departments and emergency rescue
teams in tertiary hospitals, with very little concern about survey
data on disaster preparedness of nurses in county-level hospitals.
When serious disasters occur, whether they be natural disasters or
large-scale epidemics, they tend to have more serious impacts in
small cities with relatively poorer disaster preparedness. The city of
Yongcheng in Henan Province, where the author works, is in the
easternmost part of Henan Province, with a population of 1.68
million and a total area of 2020 square kilometers. It is rich in
mineral resources. This study focuses on 4 hospitals in Yongcheng,
Henan Province, 2 of which are tertiary hospitals and serve as
Yongcheng’s main medical care and emergency centers. The other
2 are secondary first-class hospitals and are affiliated with a group.
There is nomedical college in Yongcheng. The aim is to understand
the current status of disaster preparedness and influencing factors
among nurses in county-level hospitals in China. It is hoped that
through data analysis and dissection of the local actual situation,
references for the cultivation of qualified nursing talent teams for
disaster rescue in county-level hospitals can be provided to explore
strategies for improving disaster nursing in small cities in China.

Objectives

The aim of this study was to understand the current status and
influencing factors of disaster preparedness among nurses in non-
first-tier (inland) cities, explore strategies for improving disaster
nursing in small cities in China and provide a reference basis for the
development of training programs for the disaster rescue nursing
workforce.

Methods

Design and Participants

A cross-sectional research design was used. Nursing personnel
from 4 comprehensive hospitals at or above the second level in
Yongcheng were selected from 0:00 to 24:00 on April 14, 2023.

Participant Recruitment

Inclusion criteria: 1. Nurses who have obtained a nurse qualification
certificate and have worked in the unit for at least 1 year. 2. Nurses
who agree to participate in this study.

Instrument Development (Validity and Reliability)

Survery instrument
Demographics A self-designed questionnaire for general informa-
tion was used, which included gender, age, current education
background, years of work experience, professional title, disaster
relief participation experience, disaster training participation, and
other survey items.

Disaster Preparedness Evaluation Tool(DPET) DPET18 chosen
in this research is the scale for nurses’ disaster preparedness that
was first created by Tichy and Bond, introduced into Jordan by AI
Khalaileh in 2010,19 accepted for localization and revision, and was
later Sinicized by Li Zhen in 2013. This questionnaire includes with
a total of 45 survey entries. The scale ranges from strongly disagree
to strongly agree, with scores ranging from 1-6 and a total score of
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45-270. Cronbach’s alpha of this scale is 0.91 in China, which has
good reliability in statistics.

Data Collection Questionnaires were distributed by researchers
on site to various departments, and the nurses in the department
completed them within the specified time of 20-30 minutes. After
that, questionnaires were collected on site.

Data Analysis SPSS 25.0 data analysis method is adopted. The
enumeration data is expressed in frequency and percentage. Meas-
urement data is represented by “mean ± standard deviation.” T test
is used for comparison between 2 groups, and analysis of variance is
used for comparison between multiple groups. The influencing
factors are analyzed using multiple linear regression analysis. P <
0.05 indicates that the difference is statistically significant.

Ethical Approval The Ethics Committee of Shanghai East Hos-
pital approved the study. All participants were provided a descrip-
tion of the study and informed that participation was voluntary and
anonymity assured.

Results

Demographic and work-related characteristics are summarized in
Table 1.

A total of 813 questionnaires were distributed. Having excluded
12 questionnaires with identical answer options and 17 question-
naires with incomplete information, 784 valid questionnaires were
finally returned, for an effective questionnaire response rate of
96.43%.

Score of Nurses’ Disaster Preparedness Survey

The total average score of the disaster preparedness questionnaire
for 784 nurses is (146.76 ± 34.98) and the average score of all the
entries is (3.26 ± 0.45), indicating moderate performance. The
scores for each dimension are shown in Table 2A and 2B.
Figure 1 is the distribution chart of disaster preparedness score
frequencies of nursing personnel.

An average score of 1-2.99 (total score of 45-134) indicates
nonperformance, an average score of 3-4.99 (total score of
135-224) equates to moderate performance, and an average score
of 5-6 (total score of 225-270) denotes proficient ranking. The
overall distribution is shown in Figure 1. The entry with the highest
score (4.39±1.03) is “I know the limits of my knowledge, skills, and
authority as an RN to act in disaster situations, and I would know
when I exceed them,” while the lowest score (2.48±1.14) lies in “I
am familiar with the main Groups (A, B, C) of biological weapons
(Anthrax, Plague, Botulism, Smallpox, etc.), their signs and symp-
toms, and effective treatments.”The specific scores for some entries
are shown in Table 3 from low to high

Single Factor Analysis of Nurses’ Disaster Preparedness

We set the general information of the respondents as independent
variables and analyzed the differences in disaster preparedness
scores across different dimensions and characteristics compared
to the nurses’ total scores. The results indicate that age affects
disaster management (P < 0.05), meaning that as age increases,
the scores also tend to be higher. Work experience, professional
titles, disaster relief experience, and disaster training significantly
differ in terms of disaster knowledge, skills, management scores,
and total scores (P < 0.01). Details are demonstrated in Table 4.

Multivariate Analysis of Nurses’ Disaster Preparedness

We set the total score of disaster preparedness as the dependent
variable and general information of survey subjects as independent
variables. Four variables including years of work, title, disaster relief
experience, and disaster training were introduced into the regres-
sion equation. The result indicates that titles, disaster relief experi-
ences, and disaster training are the main factors affecting the
disaster preparedness of nurses in county-level hospitals (P <
0.05). Details are demonstrated in Table 5.

Table 1. Demographic and work-related characteristics of nurses (n = 784)

Variables n %

Gender

Male 34 4.3

Female 750 95.7

Age

≤25 years 57 7.3

26~35years 585 74.6

≥36 years 142 18.1

Current education background

Junior college 209 26.7

Undergraduate or above 575 73.3

Years of work experience

≤5 years 125 16

6~10 years 437 55.7

≥11 years 222 28.3

Professional title

Nurse 103 13.1

Nurse Practitioner 407 51.9

Supervisor Nurse or above 274 35.0

Department

Emergency Department 67 8.5

Intensive Care Medicine Department 119 15.2

Surgical Department 185 23.6

Internal Medicine 200 25.5

OB-GYN 90 11.5

Pediatrics 75 9.6

Others 48 6.1

Hospital level

Tertiary hospital 383 48.9

Secondary hospital 401 51.1

Having experienced the disaster response

Yes 166 21.2

No 618 78.8

Has participated in the training of disaster nursing specialist nurse

Yes 462 58.9

No 322 41.1
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Discussion

Nurses play various roles at each stage of a disaster, including as
caregivers, rescuers, educators, coordinators, and managers.20

There have been reports on relevant studies in China and other
countries around the world that nurses play a crucial role in disaster
management before, during or after a disaster while also facing
some challenges.21‒24

Results show that the overall level is relatively moderate to low,
which indicates a significant gap compared to some foreign devel-
oped countries such as the United States, Japan, Australia,25 Singa-
pore, Germany, Saudi Arabia,26 and major domestic cities like
Shanghai (199.78±54.51) and Beijing (201.84±38.97) in terms of
disaster preparedness.27 The scores are also lower than those from
cities in Hubei and Sichuan provinces in China, which have scores
of 187.60±40.45 (results from Chinese literature). Analyzing by

dimension, the score for Knowledge (3.48±0.30) was the highest.
When broken down by phase, the score for Recovery stage was
extremely low (2.82±0.42), significantly under-performing in com-
parison to Pre Disaster Preparedness and Response.

Entries with the highest score are “I know the limits of my
knowledge, skills, and authority as an RN to act in disaster situ-
ations, and I would know when I exceed them” and “I participate in
disaster drills or exercises at my workplace (clinic, hospital, etc.) on
a regular basis.” This is closely related to the Chinese experience of
gradually attaching importance to and establishing a disaster relief
system following the 2008 Wenchuan earthquake and the recent
COVID-19 pandemic in the years 2019 to 2020. Whereas entries
like “I would be considered a key leadership figure in my commu-
nity in a disaster situation,” “I am familiar with what the scope of
my role as a registered nurse in a postdisaster situation would be”
and “I am familiar with the main Groups (A, B, C) of biological
weapons (Anthrax, Plague, Botulism, Smallpox, etc.), their signs
and symptoms, and effective treatments” are of the lowest scores.
Among them, except for the last entry which may be related to the
currently stable social environment in China and that biochemical
threats are rare, the direct causes of the former 2 should be related to
nursing staffs’ lack of clarity about their roles at various stages of
disasters and a lack of confidence. The indirect reasons leading to
this outcome may have a tight bond with the education, training,
drills, and management systems for nurses in disaster nursing.

Overall, factors such as nursing seniority (years of service and
professional title), experience in disaster relief, and disaster training
influence scores, but nurses working in emergency departments
and ICUs do not have an advantage in scoring. This is inconsistent
with some domestic studies, which show that emergency and ICU
nurses in many cities receive broader and more frequent disaster-
related training. This indirectly suggests that the 4 hospitals in
Yongcheng may not be adequately implementing nurse training
programs, nor are they conducting stratified training.

Yongcheng is typical of non-first-tier (inland) cities in China, so
the sample surveyed here can represent the nursing level in most
small cities in China. Following the analysis of survey data, it is
more appropriate to develop and implement strategies for the
preparation of disaster nursing in a step-by-step and context-
specific manner. We aimed to explore strategies from 4 aspects:

Strategy 1. An education in comprehensive knowledge is neces-
sary for nursing professionals. Disaster rescue knowledge cannot

Figure 1. Distribution chart of disaster preparedness score frequencies of nursing personnel.

Table 2A. Scores of nurses’ disaster preparedness in various dimensions.
(categorize by content points, x ± s)

Dimension Items Score Range
Dimension

Score
Entry
Score

Knowledge 13 20~76 45.19 ± 9.86 3.48 ± 0.30

Skills 11 11~61 34.65 ± 8.98 3.15 ± 0.39

Post disaster
management

21 27~110 66.92 ± 16. 57 3.19 ± 0.51

total Score 45 58~236 146.76 ± 34.98 3.26 ± 0.45

Table 2B. Scores of nurses’ disaster preparedness in various dimensions
(classified by stage; points, x ± s)

Dimension Items
Score
range

Dimension
score

Entry
score

Pre-disaster
Preparedness

25 37~143 84.23 ± 1.25 3.37 ± 0.43

Response 14 15~75 45.63 ± 11.28 3.26 ± 0.39

Recovery stage 6 6~30 16.89 ± 4.78 2.82 ± 0.42

total Score 45 58~236 146.76 ± 34.98 3.26 ± 0.45
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Table 3. Scores of nurses’ disaster preparedness in each item (points, x±s)

Items Dimension
Score

points, x±s)

I am familiar with themain Groups (A, B, C) of biological weapons (Anthrax, Plague, Botulism, Smallpox, etc.), their
signs and symptoms, and effective treatments

Post-disaster management 2.48 ± 1.14

I am familiar with what the scope of my role as a registered nurse in a postdisaster situation would be Post-disaster management 2.49 ± 1.14

I would be considered a key leadership figure in my community in a disaster situation Skills 2.50 ± 1.15

I participate in peer evaluation of skills on disaster preparedness and response Post-disaster management 2.51 ± 1.13

I participate/have participated in creating new guidelines, emergency plans, or lobbying for improvements on the
local or national level

Skills 2.52 ± 1.14

I can discern the signs and symptoms of Acute Stress disorder and Post Traumatic Stress Disorders (PTSD) Post-disaster management 2.53 ± 1.14

I am aware of what the potential risks in my community are (e.g., earthquake, floods, terror, etc.) Skills 2.53 ± 1.15

I am familiar with how to perform focused health assessment for PTSD Post-disaster management 2.53 ± 1.15

I feel confident recognizing differences in health assessments indicating potential exposure to biological or
chemical agents

Post-disaster management 2.54 ± 1.15

I am familiar with psychological interventions, behavioral therapy, cognitive strategies, support groups and
incident debriefing for patients who experience emotional or physical trauma

Post-disaster management 2.55 ± 1.29

I have participated in emergency plan drafting and emergency planning for disaster situations in my community Knowledge 2.75 ± 0.68

I consider myself prepared for the management of disasters Skills 3.23 ± 1.04

In case of bioterrorism/biological or chemical attacks, I know how to execute decontamination procedures Skills 3.33 ± 1.14

I am familiar with the local emergency response system for disasters Skills 3.38 ± 1.24

I can identify possible indicators of mass exposure evidenced by a clustering of patients with similar symptoms Post-disaster management 3.39 ± 1.24

I have personal/family emergency plans in place for disaster situations Skills 3.39 ± 1.25

I am aware of classes about disaster preparedness and management that are offered for example at either my
workplace, the university, or community

Knowledge 3.40 ± 1.25

In case of a disaster situation, I think that there is sufficient support from local officials on the county, regional, or
governance level

Knowledge 3.40 ± 1.25

I would feel confident providing education on coping skills and training for patients who experience traumatic
situations, so they are able to manage themselves

Post-disaster management 3.40 ± 1.25

I knowwhere to find relevant research or information related to disaster preparedness andmanagement to fill gaps
in my knowledge

Knowledge 3.40 ± 1.26

As a nurse, I would feel confident in my abilities as a direct care provider and first responder in disaster situations Post-disaster management 3.41 ± 1.25

As a nurse, I would feel reasonably confident in my abilities to be a member of a decontamination team Post-disaster management 3.41 ± 1.25

I find that the research literature on disaster preparedness and management is easily accessible Knowledge 3.41 ± 1.26

I am familiar with the organizational logistics and roles among local and national agencies in disaster response
situations

Post-disaster management 3.42 ± 1.23

I participate in one of the following educational activities on a regular basis: continuing education classes,
seminars, or conferences dealing with disaster preparedness

Knowledge 3.42 ± 1.27

In case of bioterrorism/biological or chemical attacks, I know how to perform focused health history and
assessment, specific to the biological and chemical agents that are used

Post-disaster management 3.43 ± 1.23

I feel confident managing (caring, evaluating) emotional outcomes for Acute Stress Disorder or PTSD following
disaster or trauma in a multi-disciplinary way such as referrals, and follow-ups and I know what to expect in
ensuing months

Post-disaster management 3.43 ± 1.27

In case of bioterrorism/biological or chemical attacks, I know how to use personal protective equipment Skills 3.44 ± 1.24

In case of bioterrorism/biological or chemical attacks I know how to perform isolation procedures so that I
minimize the risks of community exposure

Skills 3.44 ± 1.24

I would feel confident providing patient education on stress and abnormal functioning related to trauma Post-disaster management 3.45 ± 1.23

I have an agreement with loved ones and family members on how to execute our personal/family emergency plans Skills 3.45 ± 1.24

As an RN, I would feel confident as a manager or coordinator of a shelter Post-disaster management 3.45 ± 1.24

I have a list of contacts in the medical or health community in which I practice. I know referral contacts in case of a
disaster situation (health department, e.g.)

Knowledge 3.45 ± 1.25

I am familiar with accepted triage principles used in disaster situations Skills 3.45 ± 1.25

(Continued)
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solely rely on accumulated experience and training. Rather, it
should commence from the foundational education as part of a
systematic learning process.

By 2008, 7 nursing schools, including Columbia University
School of Nursing and Johns Hopkins University School of Nurs-
ing, had made disaster nursing a major direction for master’s
students, with the aim of cultivating professional talents in disaster
rescue and scientific research.28‒30 These students are required to
complete courses such as health management, education, domestic
and international humanitarian comfort studies, emergency plan
development, and disaster response studies. In the United States,
disaster education content is primarily divided into theoretical
knowledge related to disaster rescue and practical skills.31 The
theoretical knowledge in disaster nursing education includes triage,
monitoring rare epidemics, emergency plan development, leader-
ship development, group collaboration, mental health care, ethics,
and legal aspects. Rescue skills not only cover basic skills training in
trauma treatment and first aid but also include training in using
personal protective equipment in biological, nuclear events, and
terrorist attacks.

In Yongcheng, as well as in most of China’s coastal big cities,
most nurses hold a diploma as their first academic qualification,
with a 3-year program. Their basic education is relatively weak,
professional course teaching progresses quickly, and the disaster
rescue knowledge they learn is fragmented and unsystematic. We
also found in this survey that scores for the 2 items related to PTSD
were low, indicating that nurses’ knowledge reserves and responses
in this area are inadequate. During the disaster mitigation phase, it
is crucial for nurses to pay attention to both the emotional and
physical trauma of survivors and their own psychological states.
Psychology courses must also be incorporated into basic education.
Furthermore, entries related to bioterrorism and biochemical
attacks generally scored lower in the survey. Despite the favorable
social environment in China, if the influence of biological hazards
or even bioterrorism spread out because of ineffective containment,
it could potentially escalate into large-scale terrorist events

resulting in significant casualties. Consequently, knowledge acqui-
sition in relevant areas should also be integrated into the curricu-
lum of basic nursing education.

In 2015, the Disaster Professional Committee of Chinese Nurs-
ing Association organized the compilation of the textbook Disaster
Nursing, marking a gradual advancement in disaster nursing edu-
cation in China to address the current situation. However, due to a
lack of corresponding faculty and supportive educational resources
in China, institutions offering disaster nursing as a standalone
course remain limited. Nursing institutions at all levels have begun
to train disaster rescue specialist nurses and develop training
courses to compensate for the deficiencies in basic education.
Additionally, Tongji University’s Liu Zhongmin and Wang Tao
launched the nationally renowned “Escape and Self-Rescue
(Chinese University MOOC)” course in Shanghai, but it was only
incorporated into the curriculum for clinical medical students.
Nursing education in China is divided into graduate, undergradu-
ate, and diploma programs. It is suggested to tailor education
according to different levels of academic qualifications to cultivate
professional talents in disaster nursing. For nursing vocational and
undergraduate students, students will be enabled to possess basic
knowledge and skills in disaster nursing, so that a solid foundation
for future participation in rescue practice or advanced training can
be laid. For regions prone to various disasters, master’s and doctoral
programs in disaster nursing should be established referring to the
ICN Nursing Core Competencies standards for curriculum design
and regular updates with the target of setting “Disaster Nursing Core
Competencies” Level II and III as training objective,emphasizing the
integration of theory and practice and encouraging international
academic exchanges to learn from the forefront of disaster nursing
research to provide a continuous supply of emergency mid-to-high-
level talents in disaster nursing for regions that are susceptible to
frequent disasters comparatively in China, especially in the western
regions.

Strategy 2.Maximize the scope of extensive nursing skills train-
ing and emphasize the importance of cultivating nursing leaders, as

Table 3. (Continued)

Items Dimension
Score

points, x±s)

I canmanage the common symptoms and reactions of disaster survivors that are of affective, behavioral, cognitive,
and physical nature

Post-disaster management 3.45 ± 1.25

I know who to contact (chain of command) in disaster situations in my community Knowledge 3.46 ± 1.25

I find that the research literature on disaster preparedness is understandable Knowledge 3.46 ± 1.25

I can describemy role in the response phase of a disaster in the context ofmyworkplace, the general public, media,
and personal contacts

Post-disaster management 3.46 ± 1.25

Finding relevant information about disaster preparedness related to my community needs is an obstacle to my
level of preparedness

Knowledge 3.47 ± 1.24

I read journal article related to disaster preparedness Knowledge 3.55 ± 1.15

I would feel confident implementing emergency plans, evacuation procedures, and similar functions Post-disaster management 3.56 ± 1.13

I feel reasonably confident I can care for patients independently without supervision of a physician in a disaster
situation

Post-disaster management 3.64 ± 0.99

I would be interested in educational classes on disaster preparedness that relate specifically to my community
situation

Knowledge 3.83 ± 1.25

I participate in disaster drills or exercises at my workplace (clinic, hospital, etc.) on a regular basis Knowledge 4.18 ± 0.65

I know the limits of my knowledge, skills, and authority as an RN to act in disaster situations, and I would know
when I exceed them

Post-disaster management 4.39 ± 1.03
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Table 4. Single factor analysis of the total score and scores in various dimensions (points, x±s)

Characteristics Classification
Number
of Nurses Knowledge Skills

Post disaster
management Total Score

Gender Male 34 42.94 ± 6.65 32.15 ± 7.08 64.00 ± 13.19 139.09 ± 25.52

Female 750 45.29 ± 9.98 34.76 ± 9.05 67.05 ± 16.72 147.10 ± 35.34

t –1.962 –1.662 –1.050 –1.307

p 0.057 0.097 0.294 0.192

Age (years) ≤25 57 43.61 ± 9.62 33.09 ± 9.54 62.68 ± 16.91 139.39 ± 35.44

26~35 585 44.99 ± 10.03 34.45 ± 9.08 66.79 ± 16.97 146.23 ± 35.67

≥36 142 46.65 ± 9.19 36.08 ± 8.20 69.16 ± 14.44 151.89 ± 31.39

F 2.407 2.830 3.193 2.874

p 0.091 0.051 0.042 0.057

Current education background Junior college 209 44.21 ± 9.04 34.16 ± 8.26 65.44 ± 15.44 147.83 ± 35.89

Undergraduate or above 575 45.54 ± 10.14 34.83 ± 9.23 67.46 ± 16.96 143.80 ± 32.33

t 1.767 0.921 1.512 1.425

p 0.078 0.357 0.131 0.155

Years of work experience ≤5 125 42.52 ± 9.64 32.21 ± 9.18 61.82 ± 16.39 136.55 ± 34.62

6~10 437 45.12 ± 9.87 34.62 ± 8.99 66.92 ± 16.65 146.66 ± 35.12

≥11 222 46.83 ± 9.70 36.08 ± 8.59 69.79 ± 15.94 152.70 ± 33.77

F 7.778 7.547 9.430 8.680

p <0.001 0.001 <0.001 <0.001

Professional title Nurse 103 42.64 ± 9.90 32.27 ± 9.32 62.17 ± 16.82 137.09 ± 35.45

Nurse Practitioner 407 44.58 ± 9.54 34.12 ± 8.74 65.86 ± 16.07 144.56 ± 33.96

Supervisor Nurse or above 274 47.04 ± 10.06 36.32 ± 8.95 70.28 ± 16.66 153.65 ± 35.21

F 9.223 9.274 10.965 10.289

p <0.001 <0.001 <0.001 <0.001

Disaster Relief Experience Yes 166 48.43 ± 11.63 37.48 ± 10.33 72.72 ± 19.78 158.64 ± 41.25

No 618 44.32 ± 9.16 33.89 ± 8.43 65.36 ± 15.27 143.56 ± 32.43

t –4.221 –4.129 –4.453 –4.360

p <0.001 <0.001 <0.001 <0.001

Disaster Training Yes 462 46.20 ± 9.65 35.52 ± 8.71 68.45 ± 16.17 150.18 ± 34.05

No 322 43.74 ± 10.02 33.39 ± 9.23 64.72 ± 16.95 141.85 ± 35.80

t –3.465 –3.283 –3.117 –3.297

p 0.001 0.001 0.002 0.001

Department Emergency Department 67 46.40 ± 9.34 35.39 ± 8.35 68.82 ± 14.53 150.61 ± 31.38

Intensive Care Medicine Department 119 44.03 ± 8.14 33.85 ± 8.16 65.80 ± 15.02 143.68 ± 30.77

Surgical Department 185 45.01 ± 9.87 34.21 ± 8.89 66.70 ± 17.03 145.92 ± 35.37

Internal Medicine 200 45.80 ± 10.55 35.38 ± 9.61 67.67 ± 17.68 148.84 ± 37.46

OB-GYN 90 45.36 ± 10.81 34.83 ± 9.73 66.68 ± 17.40 146.87 ± 37.74

Pediatrics 75 43.93 ± 8.81 33.72 ± 7.72 65.15 ± 15.04 142.80 ± 31.21

Others 48 46.17 ± 11.27 33.35 ± 9.91 68.02 ± 17.72 149.54 ± 38.47

F 0.861 0.712 0.490 0.633

p 0.524 0.640 0.816 0.704

Hospital level Tertiary hospital 383 45.28 ± 9.808 34.87 ± 8.857 67.18 ± 16.645 147.33 ± 35.012

Secondary hospital 401 45.11 ± 9.938 34.44 ± 9.105 66.68 ± 16.544 146.22 ± 35.021

t –0.240 –0.675 –0.423 –0.441

p 0.810 0.500 0.672 0.659
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it’s accepted that training paramedics in disaster response is an
essential part of preparedness within the disaster management
cycle.32

Currently, the training of core disaster nursing skills for junior
nurses relies solely on traditional materials such as PowerPoint
presentations and literature, combined with practical training in
skills like CPR. This method of training is far from sufficient for
adequately preparing nurses to respond to disaster situations.
County-level cities like Yongcheng have limited funds available
for disaster preparedness. As a result, laying emphasis on training
related to potential disasters in the local context can make nursing
training within hospitals or collaborations between hospitals more
effective. For instance, in areas prone to earthquakes, mudslides,
and collapses, hospitals can prioritize training in skills such as
fracture immobilization, hemostasis, and bandaging. In regions
near industrial zones like chemical and petroleum facilities, it is
essential to concentrate on training for prevention of inhalation,
mitigation of radiation exposure, and handling of poisoning and
burns. For serious epidemics, natural disasters, biological accidents
or attacks, chemical accidents or attacks, explosions/combustion
accidents or attacks, and nuclear/radioactive accidents,approaches
like online training and remote lectures by inviting experts from
major cities can be applied.

Since its inception in 2018, the National Virtual Simulation
Experimental Teaching Course Sharing Platform in China has
significantly advanced the field of online experimental teaching.
This platform now boasts 4790 experimental centers across 12 dis-
ciplines, including 658 in medicine, marking a qualitative leap in
online experimental education. The platform is focused on enhan-
cing emergency core competencies by fully simulating urgent and
complex situations, facilitating scenario simulations, investigative
deductions, and immersive experiences. Notable virtual simula-
tions include “Emergency Handling of a Sudden Plague Outbreak”
and “Key Technologies for Health Emergency Handling of Bio-
logical Terror Attacks in Public Places,” with over 10 000 training
sessions completed to date. However, the primary users have been
students enrolled inmedical universities. There is a growing need to
make these resources available to a broader audience, particularly
for continuing education among graduates.

Except for this, given the complex nature of disaster rescue
operations which often involves multiple casualties, challenging
conditions, and heavy treatment tasks, rescue team members are
required to have comprehensive capabilities that are specialized
and versatile. In the face of disaster, individual capabilities seem
insignificant, and skills can become non-standard in emergency
states. Therefore, good nursing team cooperation is extremely
important. Nurses make up 50% of disaster relief teams, and we
recommend selecting excellent professionals with strong emer-
gency skills, such as those in emergency and intensive care, to be

trained as nursing leaders who can oversee the reasonable alloca-
tion of nursing staff, detail responsibilities, and enhance treatment
efficiency. Training programs like the American Heart Associ-
ation’s ACLS and TEAMSTEPPS are recommended for team train-
ing and have already been implemented in many cities across
China.

Strategy 3. Explore the implementation of disaster simulation
training between urban areas. From the survey analysis in this
research, it is evident that nursing personnel with disaster relief
experience generally exhibit a higher level of disaster preparedness
compared to their counterparts without such experience. We
believe that inter-city disaster simulation training is a way to
improve the disaster preparedness level of nursing staff.

In May 2018, Chinese disaster prevention and emergency alli-
ance was established by the efforts of 10 first level-rated medical
health associations and societies. The experts agree that the Chinese
disaster medical rescue system should start before the disaster,
emphasize action during the disaster, and extend care after the
disaster. The current situation in Yongcheng’s hospitals is that
disaster training exercises are isolated, fragmented, and conducted
on a small scale. There is an urgent need to develop integrated and
comprehensive inter-city joint simulation training programs. Such
collaborative initiatives would enable the pooling of resources and
expertise, fostering a more unified and effective approach to disas-
ter preparedness.

In 2001, China established the National Earthquake Disaster
Emergency Rescue Team, and since 2003, it began to plan for the
establishment of a national-level health emergency team. By 2010,
national administrative departments had formed 37 national health
emergency rescue teams in 23 provinces across the country, for
emergency response to disasters and sudden incidents, counterpart
support, and health poverty alleviation. They have accumulated
rich experience in emergency drill equipment, participating in
practical drills for rapid response, on-site rescue, and talent and
discipline construction. However, Henan Province only has 1 such
team. Referring to the national-level emergency rescue team’s
training program and localizing it to explore and form amunicipal-
level regional simulation training program might be something for
health department managers in cities like Yongcheng to consider.
In the summer of 2023, Yongcheng City Central Hospital Medical
Health Group issued an implementation plan for the establishment
of a health emergency team, with 4 emergency teams under it,
marking a leap in exploring regional cooperative disaster rescue
models. The organizational structure is shown in the Figure 2.

Strategy 4. The government and health administrative depart-
ments need to further highlight their supporting roles. In addition
to enhancing the disaster rescue capabilities of medical personnel
through knowledge and skills training and drills, the role of the
government and health administrative departments is crucial. As

Table 5. Multiple linear regression analysis of factors influencing nurses’ disaster preparedness

Variable b value SE Standard coefficient t P value 95%CI lower limit 95%CI upper limit

Constant term 100.869 7.646 — 13.192 <0.001 85.860 115.879

Years of work 4.781 2.819 0.089 1.696 0.090 –0.753 10.315

title 4.997 2.396 0.094 2.085 0.037 –0.293 9.701

Disaster relief experience 12.627 3.091 0.147 4.084 <0.001 –6.518 6.449

Disaster training 5.929 2.569 0.083 2.307 0.021 6.559 18.696
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public hospitals, the government needs to allocate funds for mater-
ial reserves, talent training, and project construction.

Regarding disaster rescue triage, while it may not be feasible to
establish large-scale, fully functional medical rescue bases like those
in major cities, county-level cities should also establish a disaster
management and diversion system with tertiary hospitals (higher-
level hospitals) as the central force for emergency rescue, secondary
hospitals providing auxiliary support in treatment, and community
hospitals serving as the main force for post-disaster rehabilitation.
When higher-level hospitals are unable to immediately accommo-
date a large number of casualties during the disaster, experienced
nursing specialists or doctors from those hospitals can coordinate
with and assist lower-level hospitals to divert and manage the
injured individuals. It is undeniable that in the face of disaster,
managers and coordinators can be government personnel with
some medical knowledge. This necessitates the identification and
development of such disaster preparedness capabilities through
joint participation in regular training and exercises. During the
planning phase, it is essential to clarify the division of tasks among
hospitals at various levels and various organizations. Coordinating
task assignments and establishing an executable system require the
support of the local government. To integrate emergency manage-
ment and public health response more seamlessly, exercises inclu-
sive of partner agencies as well as relevant and senior-level leaders
from respective organizations may be considered.33

In addition, the allocation of nursing resources for disaster
preparedness, including human resources; material resources, such
as a sufficient blood supply containing as many blood types as
possible; respiratory masks; gas masks; and other special require-
ment supplies, as well as the turnover and timely supply of other
basic medical materials, should be taken into consideration. If it’s
possible, coordinating and connecting with emergency teams from

other provinces to supplement and respond to particularly severe
disasters can also be a method.

During the early stages of the COVID-19 pandemic in 2019,
many parts of inland China experienced a shortage of medical
supplies and a rapid conversion of numerous hospital resources
to pandemic response, causing a halt in routine medical services
and significant distress to the general public’s health. Effectively
allocating medical resources and making reasonable arrangements
for nursing staff is a prerequisite for improving the success rate of
disaster relief and serves as strong support for frontline medical
personnel.

Limitations

This study surveyed nurses from 4 comprehensive hospitals at or
above the second level in Yongcheng, thereby limiting the gen-
eralizability of its results to other countries or even other parts of
China. This survey was cross-sectional in nature, so represents
the views of the participants at the time of the survey. Further,
this survey was voluntary and those who did not complete it
might represent groups with different responses than those
reported in this paper. Participants might represent the core
competence of local nurses in Yongcheng but is not representa-
tive of the global nursing workforce. This led to a potential for
selection bias, as well as the limited generalizability of the
research design. We look forward to further research that
addresses these deficiencies.

Conclusion

This paper presents a survey conducted on nurses from secondary or
higher-level hospitals in Yongcheng City, Henan Province, China,

Figure 2. Emergency organization command system structure chart.

Disaster Medicine and Public Health Preparedness 9

https://doi.org/10.1017/dmp.2024.300
Downloaded from https://www.cambridge.org/core. IP address: 18.227.134.160, on 12 Mar 2025 at 22:53:01, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.

https://doi.org/10.1017/dmp.2024.300
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


and discusses strategies for improving disaster preparedness. It holds
certain reference significance for some key small cities in inland
China, such as those with coal, petroleum, nuclear, chemical indus-
trial zones, or tourist destinations, as well as various transportation
hubs. We are also conducting interviews with nurses who have
participated in disaster relief and had expected further guidance,
focusing on their experiences at the disaster sites and self-evaluation
with the objective of establishing appropriate and feasible nursing
training programs.Additionally, regardless of natural disasters,man-
made disasters, or sudden outbreaks of epidemics, how to refine
responses, management, and disposal at various stages of disasters
could be topics for further exploration in the future.
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