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Background: Nurse preparedness and prompt response are essential to save lives and reduce the consequences of
disasters and emerging pandemics. This paper aimed to synthesize the available evidence that demonstrates the
adequacy on disaster preparedness among nurses in developing countries.

Methods: Five stages of the integrative review approach were employed. Seventeen articles from 2010 to 2019
were selected using different databases after a quality appraisal performed by two researchers independently.
The findings were summarized and synthesized based on the themes concerning disaster preparedness among
nurses.

Results: The major themes emerged were disaster knowledge and perceived self-preparedness. Nurses were found
to have a weak-to-average or a low-to-moderate level of disaster preparedness based on their knowledge and
perception. Education and training were discovered to be vital factors, often requiring a variety of strategies, for
the enhancement of the nurses’ preparedness level.

Conclusion: This review concludes that nurses in developing countries remain inadequately prepared on all do-
mains of disaster nursing competencies. Therefore, providing well-designed disaster nursing educational pack-
ages, training manuals, and support to attend disaster drills or partake in actual disaster events are essential to

the enhancement of disaster preparedness and the retention of relevant skills among nurses in all sectors.

1. Introduction

The frequency and intensity of natural disasters [1] and global
pandemics [2] are in an increasing trend. Currently, the pandemic
caused by coronavirus [COVID-19] has affected 42,565,766 people and
caused 1,150,620 deaths around the world [3]. Therefore, health care
professionals, particularly nurses, are facing challenges to provide care
and protect themselves from COVID-19 infection [4]. The impact of a
disaster on the lives of humans and their health, environment, infra-
structure, and health system resources is evident [5]. Developing
countries are those that require external assistance; have a high popu-
lation growth, low living standards, and productivity; lack well-
developed industry; and are dependent on cultivation and exports for
a sustainable economy [6]. Therefore, people from developing coun-
tries, in particular, are more vulnerable to disasters and suffer greater
consequences due to them because of their poor economy [7,8] and
governance, external pressures, and foreign debt [8]. Other factors that
lead people of developing countries into vulnerability are the develop-
mental stage of the country and its policies [9], poor infrastructures and

sanitation, population density, and scarce human health workforce and
resources [7]. Furthermore, the scarcity of human health resources is a
prime public health concern in a disaster situation [10].

Conceptually, preparedness for disasters usually involves planning
and coordinating meetings; developing written communication or
standard operating procedures; training staff, volunteers, and commu-
nity members; organizing simulated drills and exercises; and ensuring
the availability of functional emergency equipment [11]. In addition,
disaster preparedness should be a continuous process that needs review
and revision responding to changes in the environment, staffing pat-
terns, and information and technology [12]. However, in the current
review, disaster preparedness was operationally defined based on
disaster nursing competencies focusing on mitigation/prevention, pre-
paredness, response, and recovery/rehabilitation [13] as measured by
the nurses’ knowledge, skills, and perception regarding disaster pre-
paredness and management. Nurses can perform a dynamic role in every
phase of the disaster cycle and link the required resources [14]. There-
fore, nurses need to be well-prepared and have sufficient knowledge
concerning effective disaster response [15].
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Table 1
Article Searching Strategies Based on PEO Elements and Settings.
PEO Examples
Elements
Participants Nurses, Nursing Personnel, Registered Nurses, Public Health Nurses,
Occupational Health Nurses, School Health Nurses
Exposure Factors Associated, Related, Contributing, Facilitating,
Factors Predicting or Predictors
Outcome Disaster Preparedness
Disaster Competencies
Disaster Management Readiness
Knowledge/Perception on Disaster Preparedness
Settings Developing Countries: Based on the classification of the

International Statistical Institute by gross national income [GNI] per
capita according to the World Bank Atlas [19]

Considering the lack of disaster and emergency preparedness among
nurses and other health care professionals, ICN and WHO [12] devel-
oped the ICN framework of disaster nursing competence, which was
reviewed by ICN experts in 2019, in order to facilitate the production of
a disaster nursing workforce that is able to respond and deliver hu-
manitarian support in the context of a disaster. This framework further
emphasizes the necessity of disaster training, drills, exercise, and
disaster management courses for nurses, especially in countries with an
emerging economy where disaster events occur most frequently [12].
Consequently, it is recommended to strengthen the ability of nurses of
developing countries to plan for and responding to a disaster [16]

The nurses’ disaster preparedness is a key factor in the proper
response to the increasing frequency of disasters worldwide as well as
the efforts to decrease their negative consequences among the affected
population. However, a previous systematic review found that nurses
were unsatisfactorily prepared and did not have confidence in
responding effectively to disasters [17]. Additionally, Samuel (2019)
highlighted the experts’ opinions regarding the lack of overall prepa-
ration to deal with a global pandemic [2]. Therefore, nurses should be
afforded and encouraged to engage in continuous educational programs
and disaster-related training to prepare them to take care of disaster
victims effectively and efficiently [17]. However, the assessment of the
current state of disaster preparedness among nurses in developing
countries is little known. Therefore, it is essential to identify the ade-
quacy on disaster preparedness among nurses in such countries and add
to the evidence concerning the necessary areas for improvement in order
to ensure the adequate preparation of nurses for disasters.

2. Aim

This review aimed to analyze and synthesize the adequacy of disaster
preparedness among nurses of developing countries. Research articles
from 2010 to 2019, after the development of the disaster nursing com-
petencies framework by ICN and WHO [12], were searched.

3. Design

An integrative review was carried out applying the five stages of the
integrative review approach based on the updated methodology pro-
posed by Whittemore and Knafl [18]. These stages are (1) identification
of problems: research questions and objective, (2) searching literature:
searching strategies and eligibility criteria, (3) evaluation of data:
quality assessment of data, (4) analysis of data: data extraction and
analysis, and (5) presentation of data: data synthesis [18].
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Fig. 1. PRISMA flow diagram for article selection.

3.1. Searching strategies

The searching strategies applied to search for research articles were
(“Disaster Preparedness” OR “Disaster Competencies” OR “Disaster
Management Readiness”) AND (Nurses OR “Nursing Personnel” OR
“Registered Nurses” OR “Public Health Nurses” OR “Occupational
Health Nurses” OR “School Health Nurses”) AND (“Developing Coun-
tries”). Furthermore, the other search strategies were (“Factors Associ-
ated with” OR “Factors Related to” OR “Contributing Factors” OR
“Facilitating Factors” OR “Factors Predicting” OR “Predictors of”) AND
(“Disaster Preparedness” OR “Disaster Competencies” OR “Disaster
Management Readiness”) AND (“Nurses” OR “Nursing Personnel” OR
“Registered Nurses” OR “Public Health Nurses” OR “Occupational
Health Nurses” OR “School Health Nurses”) AND (“Developing Coun-
tries”). The searching strategies based on the PEO elements are pre-
sented in Table 1.

3.2. Eligibility criteria

The studies that: (a) involved nurses working in any area, i.e., hos-
pital, community, industrial, and school settings; (b) had nurses as at
least 50 percent of its subjects and; (c) measured disaster preparedness
or disaster competencies or disaster management readiness and its
associated factors; (d) were conducted using a suitable research design
(i.e., meta-analysis, experimental, quasi-experimental, descriptive and
qualitative studies); and (e) were available in a peer-reviewed full-text
journal. Only articles published in English were searched from February
to December 2019 because of language comprehensibility. However, the
unpublished dissertations, gray literature, and reports were excluded.
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3.3. Study selection

The researchers adopted a three-phase process for the selection of
articles as per the PRISMA guidelines proposed by Shamseer et al. [20].
In the first phase, the researchers identified the keywords using the
Medical Subject Headings [MESH] 2019 Thesaurus and ProQuest
Thesaurus, and finalized the selection of the key words to be used in
searching the literature after assessing the title and abstract of the ar-
ticles, and the index terms used in databases to retrieve the articles. In
the second phase, the researchers independently searched for articles
using the SCOPUS, ProQuest, PubMed, CINAHL, Ovid, The JAMA
Network, and BMJ, and google scholar databases along with websites
found via google. In the third phase, the lists of references of the selected
articles were also reviewed independently in order to search for sup-
plementary articles. Then the Mendeley-reference management soft-
ware was used to store the full-text articles, and later, these articles were
gathered together (n = 383).

Using the Mendeley-reference management software, six articles
were removed because of duplications in the databases. Therefore, 377
articles were screened, and 43 articles were found relevant based on the
objectives and research questions and reviewed thoroughly by the re-
searchers independently. Subsequently, the researchers reached a
consensus to exclude 26 articles. The article selection process following
the PRISMA flow diagram is shown in Fig. 1.

3.4. Quality appraisal

Nineteen articles were then critically evaluated for quality and
relevance using an evidence leveling system [21,22] and the quality
appraisal tool described by Kmet, Lee, and Cook [23]. The cutoff point
for retaining the articles for the integrative review was more than 55
percent [23] reached by consensus between the researchers. Two arti-
cles were excluded due to the determination of being low-quality or
having appraisal scores <55. Finally, the researchers selected 17 articles
that met the eligibility criteria (Table 2 in the Appendix) for the inte-
grative review without any conflict or disagreement between them. The
researchers analyzed the selected articles for risk of bias by focusing on
the studies’ strengths, limitations, eligibility, and the way of reporting
outcomes.

3.5. Data extraction and analysis

The data were extracted using the data collection instruments
mentioned by de Souza, da Silva, and da Carvalho [24]. The literature
was grouped geographically and presented using a structured table
(Table 3 in the Appendix). Thematic analyses were performed using data
reduction by classifying the evidence into sub-categories based on
content, displaying the data in a table, and comparing the data from
retrieved literature following the guidelines proposed by Whittemore
and Knafl [18].

3.6. Data synthesis

The quantitative evidence was synthesized according to the protocol
described by Whittemore and Knafl [18] by grouping the concepts based
on commonalities and differences revealed in the 17 articles. The initial
codes were identified, then all codes were compared, and potential
themes were formulated and finalized by both researchers.
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4. Results
4.1. Description of the studies

Of the 17 studies, 16 applied a cross-sectional descriptive study
design. Only one study was carried out using a quasi-experimental
design. The details of findings are demonstrated in the data extraction
Table 3. Eleven studies were conducted in the Asia-Pacific Region [i.e.,
Pakistan, India, Nepal, Bhutan, Laos, Solomon Islands, Bangladesh,
Cambodia, Indonesia, and, Philippines] [15,25-34]. Four studies were
conducted in the Middle East (i.e., Iran and Jordan) [35-38], and two
studies were from Africa (i.e., Ethiopia and Egypt) [39,40].

The selected articles were conducted in different years using two
main sampling techniques. Eleven studies used the non-probability
sampling technique [26-28,30-34,36,38,39] and the other six studies
employed the probability sampling technique [15,25,29,35,37,40].
Sixteen studies adopted a cross-sectional research design and collected
data using questionnaires; the remaining study did not [26]. John and
Jothy [26] conducted an educational intervention program on disaster
preparedness for nurses with a one-month follow-up using a question-
naire. Most of the studies used researcher self-developed questionnaires.
However, three studies [32,34,36] used the Disaster Preparedness
Questionnaire developed by Tichy et al. (2009), one study [28] used the
Disaster Preparedness Questionnaire developed by Fung et al. (2008),
and the other studies used the Disaster Preparedness Evaluation Tools
(DPET) developed by Schultz et al. (2012) [25] and Al Khalaileh et al.
(2010) [35].

In these studies, the sample size ranged from 150 to 1341. Ten
studies  focused on nurses in the hospital settings
[15,25,27,30,33,36-40]. Meanwhile, three studies were conducted
among hospital and community nurses [28,32,34], and two studies each
were conducted among (a) community health nurses [31,35] and (b)
nurses in the hospital, community, school, and industry [26,29].

4.2. Themes

Four main themes related to disaster preparedness among nurses in
developing countries were identified: (1) knowledge on disaster pre-
paredness, (2) perceived self-preparedness on disasters, (3) training/
education on disaster management and required strategies, and (4)
factors associated with the nurse’s disaster preparedness.

4.2.1. Theme 1: Knowledge on disaster preparedness

The overall knowledge on disaster preparedness ranged from a weak,
or poor, or low to a moderate level. Nurses from the Asia-Pacific Region
in particular (i.e., Bangladesh, Bhutan, Cambodia, Laos, Nepal, and
Solomon Islands) had insufficient knowledge and skills related to di-
sasters [34]; the same was true for nurses in Pakistan [25,27] and
Ethiopia [40]. Jordanian nurses and other health care professionals had
a moderate level of knowledge concerning preparation for catastrophe
management [35]. However, another study yielded different findings;
65.4 percent of Pakistani nurses had a good knowledge level related to
disasters and their management®®. Similarly, Nepalese nurses had a
moderate level of knowledge regarding disasters caused by earthquakes;
to be more specific, their knowledge was of a high level regarding the
recovery phase but of a low level as it regards the response phase [15].

In addition, knowledge on disaster preparedness was mostly at a
moderate-to-high level in some specific content such as triage [37],
basic first aid, oxygen administration, and artificial respiration [38].
However, studies in some countries highlighted the need for further
education for an adequate preparation to deal with disasters due to low
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levels of knowledge on first aid, field triage, basic and advanced cardiac
life support [28], and assessment, triage as well as wound management
in an earthquake response [15]. A lack of knowledge related to epide-
miology, decision-making®®, and detection of early warning signs [40]
were mostly found.

4.2.2. Theme 2: Perceived self-preparedness on disasters

The studies included in this review explored the perception of
disaster preparedness based on the nurses’ self-assessment and level of
satisfaction or familiarity, which yielded differing findings. The overall
perception of disaster preparedness ranged from a low or poor to a
moderate level, particularly on skills, role, and preparedness [39] and
response to disasters [15,28,31-36]. Additionally, 57.7 percent of Fili-
pino nurses were unaware of the existing protocols for disaster man-
agement in their work setting [28]. On the other hand, the findings
showed that the majority of Filipino nurses were well-prepared to deal
with disasters [29].

Egyptian nurses were not satisfied with their preparedness level
concerning safety measures in dealing with disaster victims [39].
Additionally, Jordanian and Indonesian nurses showed a low level of
preparedness for biological and chemical attacks [36] and a lack of fa-
miliarity with the recognition of signs and symptoms, and the man-
agement strategies of post-traumatic stress disorder [30]. However,
Egyptian and Iranian nurses were satisfied with their disaster pre-
paredness regarding some specific disaster emergency nursing skills
such as cardio-pulmonary resuscitation, care for the unconscious, Oy
supplementation, first aid, intubation, medication administration, uni-
versal precautions, physical assessment, immobilization and trans-
portation [39], and triage [38].

4.2.3. Theme 3: Training/education on disaster management and required
strategies

Training and education related to disaster management was
addressed by some studies and revealed mixed findings. Only one study
[30] found that 98.4% of the Indonesian nurses had received training
related to emergencies and disasters. However, six studies showed
similar findings that more than half of the nurses (range from 66.8 to 88
percent) had not received any training on disasters or emergencies, or
had not attended disaster drills [15,26-28,32,40]. Additionally, 92.8
percent of Ethiopian nurses and other health care workers expressed the
need for the inclusion of disaster and emergency content in their training
and education (i.e., communication, disaster management, resource
mobilization, health economics, risk analysis, epidemiology, ecosystem
health, and leadership skills) [40].

The strategies recommended most often by the authors of 17 studies
to facilitate nurse disaster preparedness involved training and education
[15,25-35,37,39,40]. The disaster preparedness and management con-
cepts should be integrated into the nursing school curricula in order to
prepare nurses to deal with disasters in an effective way
[15,26-28,32,34-36,38,39]. Beside educating nurse about these con-
cepts, the employment of simulated disaster drills and exercises were
recommended [15,27,28,35,36,38]. Another recommendation was the
formulation of a curriculum development committee to design appro-
priate approaches in the nursing curriculum [36].

In addition, some other strategies to improve the nurses’ disaster
preparedness were emphasized in the reviewed articles. They were: the
development of guidelines and protocols on disaster management
[15,27,28,39], the development of a triage scale [37], action research
[33,40], and self-motivation to learn directly from books and articles
[15,31]. Other strategies were also recommended such as attending
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seminars and conferences on disasters, joining international and na-
tional research collaborative networks on disaster nursing [36], and
engaging in discussions related to the roles, responsibilities, and
competence of nurses in disaster management [30], holding and
participating in regular meetings and communication on disaster pre-
paredness [33], collaboration between the nursing faculty and local
emergency planners, and the allocation of funds across all hospitals to
make disaster preparedness possible [27].

4.2.4. Theme 4: Factors associated with nurse disaster preparedness

Many factors were associated with the nurses’ disaster preparedness
(i.e., associated with their level of knowledge or perception regarding
disaster preparedness); they were categorized as personal, education-
and training-related, and organizational.

4.2.4.1. Theme 4.1: Personal factors. In terms of knowledge, two
different studies among Iranian nurses revealed that their academic
background was positively related with their level of knowledge and
practice related to triage [37]. Furthermore, the observed differences in
knowledge level on disaster preparedness among nurses from Pakistan
and Indonesia were linked to their academic background [27,30]. In
addition, a significant association between knowledge and practice
related to disaster management and preparedness based on academic
qualification was demonstrated among Pakistani nurses [33]. Similarly,
the academic qualifications of Indian nurses were associated with
disaster management and prevention knowledge [26]. Furthermore, this
study detected a significant association between marital status and
awareness on earthquakes as well as an association between occupation
and awareness on tsunamis [26]. Similarly, the experience level,
designation (i.e., charge nurses and head nurses), and marital status of
Pakistani nurses were associated with their knowledge on disaster pre-
paredness [33]. However, no direction of relationship as it regards the
factors related to disaster awareness and knowledge was determined by
John and Jothy [26], Khan et al. [27], and Shabbir et al. [33].

Related to perception, sex and exposure to disaster situations were
associated with perception regarding preparedness for disasters among
Jordanian nurses and other health care providers [35]. In addition, this
study mentioned that the participants who were male and had exposure
to real disaster situations were more likely to perceive possessing
adequate knowledge and skills related to disaster management than
female counterparts as well as those who lacked exposure to a real
disaster situation [35]. Likewise, the age and years of experiences of
Egyptian nurses were positively related to competence concerning
emergency nursing skills, preparedness level, role, and management in a
disaster situation [39]. Similarly, a significant positive relationship of
(a) age (i.e., older nurses) with self-perceived level of skills and prepa-
ration related to disaster management; and (b) experience with knowl-
edge, skills, and preparation for disaster management was observed
among nurses from the Asia-Pacific Region [34].

4.2.4.2. Theme 4.2: Education- and training-related factors. One study
reported that the structured teaching on disaster preparedness and
management increased the awareness of Indian nurses as it regards
disaster preparedness and management. However, this study failed to
determine a direction of relationship [26]. Usher et al. [34] highlighted
the positive relationship of disaster education and training with the
nurses’ knowledge on disaster management. Additionally, disaster
training and/or education were positively related with skills for disaster
management among nurses from Indonesia and the Asia-Pacific Region
[30,34]. However, Usher et al. [34] further reported that nurses were
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deprived of training, disaster management-related activities, and mock
drills and exercises. Likewise, associations of exposure to disaster drills
and nursing specialty with perceived preparedness and knowledge level;
exposure to disaster drills with perceived skill level; and experience in
real disaster situations with perceived preparedness for disaster man-
agement among Jordanian nurses and other health care providers were
discovered [35]. This study outlined the differences in perception,
knowledge, and skill levels between nurses and midwives, and nurses
and physicians. Nurses were more likely to have better knowledge
related to disaster management than midwives and weaker knowledge
than physicians [35]. Additionally, this study stressed that health care
professionals who were exposed to disaster drills perceived themselves
as well-prepared, having more knowledge, and being better-skilled on
disaster management than those who had never been exposed to such
drills.

4.2.4.3. Theme 4.3: Organizational factor. Only one study revealed that
nurses working in the government sector and private sector in Nepal had
a moderate and low level of knowledge regarding disasters, respectively.
The difference in disaster knowledge between nurses employed in
governmental and non-governmental organizations was significant
[15].

5. Discussion

This integrative review analyzed 17 articles focusing on disaster
preparedness among nurses in developing countries. Only six studies
used previously-developed instruments that have been deemed reliable
but with modifications. The quality appraisal scores of the selected ar-
ticles ranged from 63.6 to 95.5 percent. The identified themes on nurse
disaster preparedness in the current review mainly concerned the
nurses’ knowledge and perception regarding their role, preparation for
disaster management, triage skills, early warning indicators, manage-
ment skills, response to a disaster, and recovery after a disaster. In
addition, training and education on disaster management, factors asso-
ciated with disaster preparedness, and strategies for promoting disaster
preparedness were the other themes revealed by this review. Further-
more, disaster preparedness among nurses was viewed as having
adequate knowledge and skills, and a high level of perception on the
nurse’s role in a disaster situation as well as their level of preparedness
and management skills required to deal with a disaster effectively.
Disaster preparedness in the current review mainly focused on providing
care for those affected by natural disasters rather than disasters caused
by a pandemic. A prior qualitative systematic review also highlighted
that nursing professionals, healthcare settings, and the government play
an important role in the response to an epidemic [41]. However, Seyedin
et al. [38] reported a low level of knowledge on epidemiology and
decision-making among nurses in developing countries. This finding is
congruent with previous systematic [41] and integrative [42] reviews,
and other literature [43]. The published literature [41,42,43] indicates
that nurses and health care workers experience many challenges in a
pandemic situation due to a lack of education and training to manage
disease outbreaks. This highlights the necessity for the assessment of
nurses’ preparedness, provision of education and training for nurses
related to epidemic or pandemic disaster management as well as the
prevention of the spread of infection and reduction of mortality rates
due to them.

Disaster nursing care is different from routine nursing care [44]. The
nurses’ roles are invisible during a highly-visible event (i.e., disaster)
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[45]. Therefore, education on disaster nursing is most important for
nurses to respond immediately in disaster situations, deliver first aid
care, meet pharmacological needs, assess the condition of victims, and
monitor psychological health care needs without fear and anxiety [46].
However, the studies included in the current review conducted in
different developing countries revealed similar findings. Weak or poor-
to-average or low-to-moderate levels of disaster preparedness among
nurses based on their level of knowledge or perception concerning
disaster preparedness were identified [15,25,27,28,30,31,34-40]. In
some cases, nurses were not aware of the existing protocols for disaster
management in their work setting [28]. These findings highlighted the
minimal progress achieved towards attaining satisfactory disaster
nursing competencies among nurses during the 10 years after the
development of the framework on disaster nursing competencies by ICN
and WHO [12]. In addition, the emergency and disaster-related
knowledge and training for nurses to overcome the various challenges
associated with disasters were found to be lacking. These findings are
consistent with the findings of previous systematic reviews on disaster
preparedness among nurses [28,47]. The recent revision of disaster
nursing competencies by ICN [13] highlighted the eight domains of
disaster competencies for nurses, namely (1) preparation and planning;
(2) communication; (3) disaster management; (4) safety and security;
(5) assessment; (6) intervention; (7) recovery; and (8) legal and ethical
decision-making for nurses.

Consequently, these domains reveal the need for disaster drills/ex-
ercises, refresher courses and disaster nursing education, familiarity
with disaster protocols in the organization, and the provision of emer-
gency planning guidance to nursing staff [13]. Furthermore, the nurses’
participation in the development of disaster protocols, pre-disaster
planning, post-disaster evaluation, disclosure of safety in decision-
making during an emergency/disaster, and infection control practices
are also highlighted [13]. In addition, assessing the need for physical or
mental support to nurses and their capability to provide physical or
mental support to others, the indication of using personal protective
equipment by nurses and others, and awareness of ways to eliminate
risks to self or others, and promoting safety are also outlined [13].
Furthermore, up-to-date information on emergencies and ways of
reporting emergency events, triage for the quick physical and mental
health assessment of victims, application of basic first aid, identification
of the need to isolate the patient, and placement of the patient in
isolation are also essential disaster competencies for nurses [13]. Utili-
zation of other human resources such as volunteers and family members
during an emergency/disaster, roles and responsibilities of nurses dur-
ing recovery, patient referral needs, de-briefing others regarding
disaster/emergency events, and identification of the nurses’ ethical
knowledge are also required disaster nursing competencies [13].

In addition, the American Association of Occupational Health Nurses
[48] recommends that occupational and environmental health nurses
should be knowledgeable on hazards, risks, signs and symptoms of
hazards, assessment and caring approaches of patients exposed to haz-
ards, and have the ability to coordinate with other professionals in order
to ensure