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As frontline health caregivers, nurses must be adequately prepared to respond effectively to disasters. Therefore,
it is necessary to assess nurses’ disaster management capacity to know their preparedness levels, especially for a
densely populated Megapolis like Dhaka, which is at high risk of disasters. Thus, the study aimed to examine

1531;1:111]; Dhaka city nurses’ knowledge, skills, preparedness (KSP) for disasters and explore the factors influencing the KSP
Nurses levels. A self-explanatory descriptive survey questionnaire was developed adopting the Disaster Preparedness
Disaster management Evaluation Tool (DPET) in Bangla language for quantitative data collection. Following multistage sampling, 410
Bangladesh nurses’ data were collected from eight hospitals in Dhaka city. The nurses in Dhaka city had moderate levels of

knowledge, skills, and preparedness for disaster management, reflecting that they need more development to
deal with disasters effectively. Moreover, multiple linear regression analyses indicate that nurses’ disaster
knowledge, skills, and preparedness scores were significantly positively associated with training on disaster
management (p < 0.001) and disaster response experience (p < 0.001). In addition, one-half of the respondents
demanded more drills and exercises on disaster management in their workplaces to enhance their disaster skills
and preparedness. Furthermore, disaster education should be incorporated into the nursing curriculum, which
would play a seminal role in preparing them for future disaster management.

1. Introduction

Even though emergency nursing is a core component of effective
disaster management, the nurses’ perceived level of preparedness for
disasters has not been evaluated in Dhaka city— ranked as the 19th
populated city (15.4 million) and the highest densely populated city
(33,900 per square kilometer) in the world (Cox, 2020), and the capital
of Bangladesh. However, Bangladesh is one of the most vulnerable
countries of the world, prone to disaster and climate change (Chowd-
hury et al., 2020; MoEF, 2009). It seems incredibly crucial for capitals
and megacities like Dhaka that face frequent human-made disasters and
are vulnerable to earthquakes, urban floods, fires, building collapses,
road accidents, and epidemics. For example, in 2013, the collapse of the
Rana Plaza garment factory in Dhaka killed at least 1132 people, and
another 2500 were injured, which is one of the worst industrial acci-
dents in the world (ILO, 2017). Besides, more than 16,000 fire incidents
happened in Bangladesh from 2008 to 2018 (Dhaka Tribune, 2019).
Dhaka is one of the most fire incident-prone districts in the country and
witnessed several deadly fire incidents in recent years, such as the

Nimtoli fire (2010) in old Dhaka killed 124 people (Molla, 2019), the
Tampaco fire (2016) in Tongi killed at least 24 people (Nagesh, 2016),
and the Chawkbazar inferno (2019) in old Dhaka killed 67 peoples
(Molla, 2019). Moreover, high population density, unplanned and
haphazard urbanization, inadequate healthcare services, high environ-
mental degradation, and climate change impacts make the district more
susceptible to disasters (Kabir et al., 2018). Furthermore, the rapid
expansion rate of the megacity’s periphery resulting from rural-urban
migration and upward population growth indicates that resources are
even more strained here (Jahan, 2012). Hence, people’s lives and live-
lihoods in Dhaka city are increasingly vulnerable to urban disasters
(Haque et al., 2018; Saha, 2018; Subrina and Chowdhury, 2018).

For effective disaster response, public health nurses must have the
capacity to cope with the first responding duty (Cushman et al., 2019;
Kaplan et al., 2012; Pourvakhshoori et al., 2017; Trangenstein et al.,
2005; Yamamoto, 2013). For that reason, there should be a prime need
to educate nurses about their necessary working procedures in a disaster
scenario (Jennings-Sanders, 2004; Khankeh et al., 2007). Ironically,
several studies show that nurses do not possess relevant competencies as
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needed in response to recent disasters (Al Khalaileh et al., 2012;
Chapman and Arbon, 2008; Collander et al., 2008; Duong, 2009; Jiang
et al.,, 2015; Slepski, 2007; Usher et al., 2015b; Usher and Mayner,
2011). Studies show that a few disaster preparedness and management
courses have been proposed in Western and Australian nursing schools
to prepare nurses for health emergency and disaster management
(Slepski, 2007; Usher et al., 2015b); no such courses have been intro-
duced in Middle Eastern countries such as Jordan (Al Khalaileh et al.,
2012). Fung et al. (2008) found that 97% of registered nurse re-
spondents in Hong Kong who had a Master’s degree in nursing consid-
ered that they were not sufficiently prepared for serving at the time of a
disaster.

In Bangladesh, public health nurses need to have a premeditated plan
for responding to various emergencies and disasters (natural and
human-made) that occur in the state. Nurses should serve an indis-
pensable role in amplifying healthcare experiences (Al Khalaileh et al.,
2012; Fung et al., 2008; Nasrabadi et al., 2007; Tichy et al., 2009; Yang
etal., 2010), especially for pregnant women, new mothers, and newborn
babies. This role extends to women’s and infants’ requirements during
the emergency (Badakhsh et al., 2010). Thus, considering these public
healthcare needs, agencies and nursing institutes should formulate and
pursue a planning process — an uninterrupted cycle that engages:
planning, organizing, equipping, guiding, training, practicing, evalu-
ating, and developing a further plan for revisions (Putra et al., 2011). So
that the nurses can be adequately prepared to respond effectively to
disasters.

Several studies have been examined the nurses’ disaster prepared-
ness, predominantly utilizing cross-sectional research design using sur-
vey method with questionnaires (Ahayalimudin and Osman, 2016; Al
Khalaileh et al., 2012; Al Thobaity et al., 2015; Brewer et al., 2020;
Labrague et al., 2018; Martono et al., 2019; Oztekin et al., 2016; Riz-
qillah and Suna, 2018; Usher et al., 2015a; Younos et al., 2021). The
researchers used various tools to measure nurses’ disaster preparedness,
and among them, Disaster Preparedness Evaluation Tool (DPET) was
frequently used (Labrague et al., 2018; Martono et al., 2019; Oztekin
et al., 2016; Rizqillah and Suna, 2018; Usher et al., 2015a; Younos et al.,
2021). Usher et al. (2015a) measured the nurses’ disaster preparedness
in Asia-Pacific countries, including Bangladesh using the DPET tool.
However, this study used a relatively small data set (only 200 Bangla-
deshi nurses were interviewed) to evaluate nurses’ preparedness levels
and found low-to-moderate levels of disaster knowledge, skills, and
preparedness. Moreover, they did not mention where the data were
collected. Therefore, more robust studies are needed to reexamine the
level of disaster preparedness among Bangladeshi nurses in particular.
Besides, several studies show that existing nursing educational modules
and curricula do not adequately prepare nurses to respond to disasters
(Fung et al., 2008; Jennings-Sanders, 2004; Martono et al., 2019; Slep-
ski, 2007; Tichy et al., 2009; Usher et al., 2015a). In addition, Younos
et al. (2021) studied Bangladeshi nurses’ disaster preparedness by col-
lecting data from three disaster-prone districts: Patuakhali, Sirajgong,
and Sylhet. This study found that nurses perceived that they are
moderately prepared to deal with disasters; however, considerable
limitations of disaster management knowledge, skills, and education
have been identified.

Moreover, to our best knowledge, no study yet focus on the disaster
management knowledge and skills of nurses in Dhaka City, which is
crucial to increase the capacity of emergency health management during
crises and disasters of this megacity. Thus, the present study aimed to
assess Dhaka city nurses’ perception of their knowledge, skills, and
preparedness for disasters and examine the socio-demographic factors
that affect the nurses’ disaster knowledge, skills, and preparedness
(KSP). A descriptive cross-sectional survey was conducted among nurses
in different hospitals in the study area for data collection. This study
seeks to put into practice the first step toward nurses’ disaster pre-
paredness in Dhaka city. Furthermore, the study’s findings may have
important implications in strengthening emergency preparedness policy
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and education for nurses in Bangladesh.
2. Methods
2.1. Study design and settings

A descriptive cross-sectional survey method was used to explore
nurses’ perceptions of their knowledge, skills, and preparedness for
disaster management in Dhaka city. Four public hospitals and four pri-
vate hospitals in Dhaka city were selected purposively for this study.
These eight hospitals regularly received emergency patients and sent
their medical teams in response to disasters. The inclusion criteria for
the study were: (1) nurses currently working in the hospitals, (2) nurses
who have completed at least a three years’ duration nursing-related
degree, and (3) willing to participate in the survey voluntarily. All
nurses who met the criteria were requested to participate in the survey.

2.2. Instrument

For the survey, we used a self-directed structured questionnaire that
contains the modified Disaster Preparedness Evaluation Tool (DPET) (13
items for “knowledge,” 11 items for “skills,” and 21 items for “pre-
paredness”) (Tichy et al., 2009), fourteen socio-demographic questions
such as age, gender, nursing education, nursing experience, types of
nurse, type of hospital, disaster response experience, training on disaster
management, and one open-ended question to ask the recommendations
for improving nurses’ disaster management capacity. Knowledge-
related 13 items of DEPT tools pertained to disaster-related classes,
seminars, journals and research, chain of command, participation in
disaster plan drafting, and referral contacts (Table 3). Skills-related 11
items were focused on triage and leadership skills, isolation and
decontamination process, and emergency plan for respondents’ families
(Table 4). Preparedness-related 21 items were pertained to nurses’
abilities as a direct care provider, confidence in post-disaster care, and
provide post-disaster health interventions (Table 5).

For this study, expert translators translated the DEPT tool in Bangla
using the back translation method (Pym, 2009). The survey instrument
was tested twice with two groups of nurses (n = 15 & 18) working at two
different hospitals in Dhaka city, and after the first pretesting, slight
modifications were made based on the feedback of the pilot groups;
then, no further changes were made to the questionnaire before distri-
bution. Participants’ perceptions of disaster knowledge, skills, and
preparedness were assessed using a 5-point Likert scale (1 = Strongly
Disagree to 5 = Strongly Agree). The Cronbach’s Alpha coefficient of the
DEPT scale used in the questionnaire was 0.930, indicating a high in-
ternal reliability level (George and Malley, 2019) (Table 1).

2.3. Study sample

Before data collection, the sample size was calculated using the
single population proportion formula. The formula is n = W,
where p is the proportion of nurses prepared for disasters and taken as
50% since there was no previous study. Z is the standard normal dis-
tribution value at @ = 0.05, and d is the margin of error (5%). Therefore,
the required sample size was 384. We invited 459 nurses who met the
survey criteria, and among them, 410 respondents were patricipate. The

Table 1
Reliability of the KSP scales using inter-item correlation (IIC).

Mean Variance  SD Items IIC Score (Cronbach’s
(n) Alpha)
Knowledge 39.69 72.17 8.50 13 0.822
Skills 34.16 61.21 7.82 11 0.837
Preparedness 75.00  128.30 11.33 21 0.880
Total 148.84  586.04 2421 45 0.930
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response rate was 89.32%.
2.4. Data analysis

Raw data were entered into and analyzed using IBM Statistical
Package for the Social Sciences (SPSS) version 25.0 for Windows (SPSS,
Chicago, IL, USA). Descriptive statistics were used to evaluate re-
spondents’ characteristics (Table 2). Perceived disaster knowledge,
skills, and preparedness were calculated using the mean and standard
deviation of the items and classified as: 1-2.33 = low, 2.34-3.66 =
moderate, and 3.67-5 = high levels of disaster knowledge, skills, and
preparedness scores (Tables 3-5). Significant mean differences between
the respondents’ characteristics and their level of knowledge, skills, and
preparedness for disasters were assessed using Independent t-test and
One-way ANOVA analysis (Tables Al and A2 in the Appendix). Pearson
correlation coefficient was used to measure the interrelationships be-
tween the level of knowledge, skills, and preparedness (Table 6), and
multiple linear regression analysis was used to identify the significant
predictors of nurses’ disaster preparedness (Table 7). A p-value <0.05
was considered statistically significant. The thematic analysis was also
used for open-ended questions.

Table 2
Socio-demographics characteristics of the nurse respondents in Dhaka city (n =
410).

Characteristics Frequency Percent
Sex
Male 21 5.1
Female 389 94.9
Age (years)
18 to 20 23 5.6
21 to 30 225 54.9
31 to 40 106 25.9
41 and above 56 13.7
Mean = 30.42; SD = 8.94
Marital status
Single 134 32.7
Married 270 65.9
Others” 6 1.5
General academic qualification
Grade X 86 21.0
Grade XII 313 76.3
Honors 9 2.2
Masters 2 0.5
Nursing academic qualification
BSc in Nursing 198 48.3
Associated degree” 212 51.7
Types of nurse
Registered Nurse 274 66.8
Non-registered Nurse 85 20.7
Intern-student Nurse 51 12.4
Types of hospital
Public 342 83.4
Private 68 16.6
Nursing experience (years)
<5 187 45.6
6-10 108 26.3
>11 115 28.0
Mean = 8.59; SD = 7.65
Having children
Yes 226 55.1
No 184 44.9
Disaster response experience
Yes 142 65.4
No 268 34.6
Disaster training experience
Yes 93 22.7
No 317 77.3

@ Widow, Separated.
Y Diploma in Nursing, Diploma in Midwifery.
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Table 3
Level of disaster management knowledge of the Dhaka city nurses”.
Items Mean  SD N
I find that the research published work on disaster 2.31 1.096 410
preparedness and management is easily accessible.
I have participated in emergency plan drafting and 2.40 1.189 410
emergency planning for disaster situations in my
community.

1 participate in one of the following educational activities  2.66 1.257 410
regularly: continuing education classes, seminars, or
conferences dealing with disaster preparedness

1 know where to find relevant research or information 2.76 1.134 410
related to disaster preparedness and management to fill
in my knowledge gaps.

Finding relevant information about disaster preparedness  2.88 1.154 410
related to my community needs is an obstacle to my
preparedness level.

I read journal articles related to disaster preparedness. 3.04 1.239 410

Tam familiar with the local emergency response system for ~ 3.06 1.184 410
disasters.

I find that the research published work on disaster 3.21 1.073 410
preparedness is understandable.

I know whom to contact (chain of command) in disaster 3.28 1.185 410
situations in my community.

In case of a disaster situation, I think there is sufficient 3.30 1.182 410
support from local officials on the county or state levels.

I am aware of classes about disaster preparedness and 3.31 1.123 410

management that are offered, for example, at my
workplace, the university, or the community.
Thave a list of contacts in the medical or health community ~ 3.31 1.221 410
in which I practice. I know referral contacts in case of a
disaster situation (e.g., health department).

I would be interested in educational classes on disaster 4.19 0.960 410
preparedness that relate specifically to my community
situation.

Mean + SD 2.99 + 0.66

# Likert-type scale, ranging 1-5.

Table 4
Level of disaster management skills of Dhaka city nurses®.

Items Mean SD N

I participate/have participated in creating new guidelines,  2.44 1.200 410
emergency plans, or lobbying for improvements on the
local or national level.

1 would be considered a key leadership figure in my 2.67 1.143 410
community in a disaster situation.

In a case of bioterrorism/biological attack, I know how to 2.70 1.221 410
perform isolation procedures to minimize the risks of
community exposure.

In case of a bioterrorism/biological attack, I know how to 2.83 1.231 410
execute decontamination procedures.

In case of a bioterrorism/ biological attack, I know how to ~ 2.85 1.159 410
use personal protective equipment.

1 participate in disaster drills or exercises at my workplace =~ 2.98 1.222 410
(e.g., clinic, hospital) regularly.

I am familiar with accepted triage principles used in 3.32 1.175 410
disaster situations.

1 consider myself prepared for the management of 3.41 1.076 410
disasters.

I have an agreement with loved ones and family members ~ 3.52 1.137 410
on how to execute my personal/family emergency plans.

I have personal/family emergency plans in place for 3.59 1.142 410
disaster situations.

I am aware of the potential vulnerabilities in my 3.85 0.953 410
community (e.g., earthquakes, floods, terror).

Mean + SD 3.11 £0.71

# Likert-type scale, ranging 1-5.
2.5. Ethical consideration
The study was conducted following the Bangladeshi data protection

legislation as well as the Helsinki Declaration (WMA, 2018). Before the
data collection, permission was taken from the respective directors of
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Table 5
Level of preparedness for disaster management of Dhaka city nurses’.

Items Mean SD N

In case of a bioterrorism/biological attack, I know how to 3.251 1.150 410
perform focused health history and assessment specific
to the bio-agents that are used.

I feel confident discerning deviations in health 3.268 1.059 410
assessments, indicating potential exposure to biological
agents.

I am familiar with the main groups (A, B, C) of biological ~ 3.285  1.105 410
weapons (e.g., anthrax, plague, botulism, and
smallpox), their signs and symptoms, and effective
treatments.

I feel confident managing (treating, evaluating) emotional ~ 3.293  1.059 410
outcomes for acute stress disorder or PTSD" following
disaster or trauma in a multidisciplinary way, such as
referrals and follow-ups, and I know what to expect in
the ensuing months.

I am familiar with the organizational logistics and roles 3.305 1.010 410
among local, state, and federal agencies in disaster
response situations.

1 participate in peer evaluation of skills on disaster 3.315 1.179 410
preparedness and response.

I can discern the signs and symptoms of acute stress 3.337  1.138 410
disorder and PTSD.

1 am familiar with how to perform focused health 3.378 0.979 410

assessments for PTSD.

I can describe my role in the response phase of adisasterin ~ 3.546  1.065 410
the context of my workplace, the public, media, and
personal contacts.

1 would feel confident about implementing emergency 3.556 0.981 410
plans, evacuation procedures, and similar functions.

As a Nurse, I would feel reasonably confident in my ability =~ 3.620  0.975 410
to be a decontamination team member.

1 would feel confident working as a triage nurse 3.651 0.968 410
practitioner and setting up temporary clinics in disaster
situations.

1 feel reasonably confident that I can treat patients 3.656 1.050 410

independently without a physician’s supervision in a
disaster situation.

Iwould feel confident providing education on coping skills ~ 3.698  0.920 410
and training for patients who experience traumatic
situations to manage themselves.

Iam familiar with psychological interventions, behavioral ~ 3.732  1.002 410
therapy, cognitive strategies, support groups, and
incident debriefing for patients who experience
emotional or physical trauma.

1 can identify possible indicators of mass exposure, 3.776  0.835 410
evidenced by the clustering of patients with similar
symptoms.

I would feel confident in providing patient education on 3.805 0.860 410
stress and abnormal functioning related to trauma.

I can manage the common symptoms and reactions of 3.827 0.811 410
disaster survivors that are of affective, behavioral,
cognitive, and physical nature.

As a Nurse, I would feel confident as a manager or 3.883 0.899 410
coordinator of a shelter.
Iam familiar with the scope of my role asanurseinapost-  3.895  0.944 410

disaster situation.
As aNurse, I would feel confident in my abilitiesasadirect ~ 3.922  0.803 410
care provider and first responder in disaster situations.

Mean + SD 3.57 + 0.54

2 PTSD (Post-traumatic stress disorder).
b Likert-type scale, ranging 1-5.

Table 6
Correlation between nurses’ level of disaster knowledge, skills, and prepared-
ness in Dhaka city.

Knowledge Skills Preparedness
Knowledge 1
Skills 0.725%* 1
Preparedness 0.595%* 0.640** 1

™ Correlation is significant at the 0.01 level (2-tailed).
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each hospital. Before conducting the interview, each respondent was
clearly informed about the study objectives, information coverage,
confidentiality issues, and interview time. Besides, they were well
informed about their rights to refuse to give the interview. Respondents’
verbal consents were also being collected if they were willing to take
part in the survey. Participation in this study was voluntary.

3. Results
3.1. Demographics

Among the 410 respondents, most of the nurse respondents were
female (95%) and the mean age of the respondents was 30 years (SD =
8.94). Only 48.3% of respondents have a BSc in nursing degree, and
about 83% of respondents worked in public hospitals. The majority of
the respondents were registered nurses (RNs) (66.8%), followed by non-
registered nurses (NRNs) (20.7%), and the rest (12.4%) were intern-
students nurses’ (ISNs) (12.4%). Two-third of the respondents had
disaster response experience, and only 22% had training in disaster
management (Table 2).

3.2. Disaster knowledge

Cronbach’s Alpha of the “knowledge” section was 0.822, which in-
dicates an acceptable level of internal consistency of the items (Table 1)
(George and Malley, 2019). This section’s mean value indicates that
participants had a moderate level (M = 2.99, SD = 0.66) of disaster
management knowledge. Participants were highly interested in attain-
ing classes related to disaster management. However, they had minimal
access to disaster-related publications, including journal articles
(Table 3).

Independent sample t-tests showed that nurses working at private
hospitals (M = 3.27) had more disaster management knowledge than the
public hospital nurses had (M = 3.01; p = 0.01) in Dhaka city. In
addition, respondents who had disaster response experience (M = 3.61)
and training on disaster management (M = 3.75) had more disaster
management knowledge than those who had no response experience (M
= 2.67; P =0.001) and no disaster management training (M = 2.85; p =
0.001). Analysis of variance showed that there were significant effects of
the independent variables: age of the respondents (F = 3.65, p = 0.05),
non-nursing academic qualification (F = 3.35, p = 0.05) on the
dependable variable: level of disaster knowledge. The Scheffé post hoc
criterion for significance indicated that respondents who completed up
to Grade X (M = 2.98, SD = 0.75) had significantly lower knowledge on
disaster management than the respondents who completed a Master’s
degree (M = 3.52, SD = 0.84), F(2,307) = 3.35, p = 0.05 (Table A2 in
the Appendix).

3.3. Disaster skills

There were 11 DPET items related to disaster skills, and Cronbach’s
Alpha of this section was 0.837, indicating an adequate level of internal
reliability (George and Malley, 2019). The mean scores of these items
ranging from 2.44 to 3.85, indicating a moderate level of disaster
management skills of the nurses in Dhaka city. Though nurses were
aware of the disaster vulnerabilities in the communities, they were less
confident about their crucial leadership roles in community disaster
management nor frequently participated in developing new guidelines
and emergency plans at local or national levels (Table 4).

Independent sample t-test showed that Dhaka city nurses who had

! Student nurses who have completed at least 3 years of their BSc nursing
program and are currently doing their internship in different hospitals as a
requirement of the degree. Usually, after completing their internship, they are
joining a hospital as a nurse.
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Table 7

Multiple linear regression of the Dhaka city nurses’ level of disaster knowledge, skills, and preparedness (n = 410).
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Disaster knowledge

Disaster skills

Disaster preparedness

B P B P B P
Constant 2.104 0.001*** 2.302 0.001*** 3.296 0.001***
Gender 0.101 0.379 0.107 0.389 —0.028 0.801
Age 0.053 0.255 0.054 0.281 0.031 0.492
Marital status —0.094 0.237 -0.122 0.155 —0.004 0.955
Have children 0.029 0.734 —0.098 0.290 0.016 0.846
Academic (Nursing) Degree 0.108 0.070 —0.017 0.791 0.04 0.482
General Educational Degree 0.121 0.034* 0.151 0.014* 0.127 0.020*
Nursing Experience (Years) 0.006 0.892 0.106 0.032* 0.032 0.473
Types of Nurse —0.032 0.525 —0.032 0.555 —0.072 0.136
Types of Hospital 0.206 —0.033 0.652 —0.145 0.028*
Response Experience 0.531 0.6 0.001* 0.372 0.001*
Training on DM 0.474 0.526 0.00 0.25 0.00

Model F
Adjusted R-square

30.99, df (11,398), p = 0.001%**
0.446

32.33, df (11,398), p = 0.001%**

0.457

13.90, df (11,398), p = 0.001**

0.258

Note: Independent variables for the multiple linear regression include gender (Male = 0; Female = 1), age (18-20 years old = 1; 21-30 years old = 2; 31-40 years old =
3; 41 and above years old = 4), marital status (Single = 0; Ever married = 1), have children (No = 0; Yes = 1), nursing academic degree (Associated Degree = 0; Honors
in Nursing = 1), general educational degree (Grade X = 1; Grade XII = 2; Honors = 3), nursing experience (5 and less years = 1; 6-10 years = 2; 11 and more years = 3),
types of nurse (Registered Nurse = 1; Non-registered Nurse = 2; and Intern-student Nurse = 3), types of hospital (Public = 1; Private = 2), disaster response experience
(No = 0; Yes = 1), and having training on disaster management (0 = No; 1 = Yes).

" P < 0.05.
P <0.01.
" P < 0.001.

disaster response experience (M = 3.71) and training on disaster man-
agement (M = 3.88) had more skills for disaster management than
nurses who had no disaster response experience (M = 2.78) and no
training on disaster management (M = 2.88) (Table Al in the Appendix).
Moreover, results indicated that the effect of nursing experience (years)
on disaster skills was significant, F(2,307) = 7.26, p = 0.001. Nurses who
had more than 10 years of nursing experience (M = 3.31, SD = 0.69) had
significantly higher disaster management skills than nurses who had 6 to
10 years of nursing experience (M = 3.02, SD = 0.62) and less than 5
years of nursing experience (M = 3.03, SD = 0.75) (Table A2 in the
Appendix).

3.4. Disaster preparedness

There were 21 items related to disaster preparedness, especially
preparation for post-disaster management. The Cronbach’s Alpha of this
section was 0.880, indicating adequate internal reliability (George and
Malley, 2019). This section’s mean value was 3.57 (SD = 0.54), indi-
cating a moderate level of nurses’ disaster preparedness. Respondents
were less confident about their abilities to perform health assessments
and health care in case of bioterrorism or biological attack than their
abilities as direct care providers and first responders in disaster situa-
tions (Table 5). Nurses who had disaster response experience (M = 3.92)
and training on disaster management (M = 3.99) had significantly
higher disaster preparedness (p = 0.001) than nurses who had no
disaster response experience (M = 3.34) and no training on disaster
management (M = 3.45) (Table Al in the Appendix).

3.5. Correlation and multiple linear regression among disaster knowledge,
skills and preparedness of nurses in Dhaka City

Significant positive relationships were found between nurses’
disaster knowledge and their disaster skills (r = 0.725, p < 0.01) and
between nurses’ disaster knowledge and disaster preparedness (r =
0.595, p < 0.01). Moreover, a moderate positive significant relationship
was also found between nurses’ disaster skills and disaster preparedness
(r = 0.640, p < 0.01) (Table 6).

Using multiple linear regression analyses, it was seen that the
disaster knowledge, skills, and preparedness scores were significantly
associated with the disaster response experience (P < 0.001) and

training on disaster management (P < 0.001) (Table 7). Moreover, the
disaster knowledge scores were also significantly influenced by re-
spondents’ non-nursing academic degrees (P < 0.05) and the types of the
hospital they were working in (P < 0.01). Besides, the scores of disaster
skills were significantly associated with the respondents’ nursing expe-
rience (P < 0.05) and their non-nursing academic degree (P < 0.05).
Besides, hospital types (P < 0.05) and nurses’ non-nursing degrees (P <
0.05) had significant influences on disaster preparedness levels
(Table 7).

3.6. Open-ended questions

An open-ended question was asked to the respondents to know what
steps should be taken to increase the disaster management capacity of
the nurses in Dhaka city. Almost half of the responses (49.4%) were
about carrying out emergency drills for both disaster preparedness and
disaster response in hospitals. Arranging more training on disaster
management and emergency nursing was orated by 43.1% of the nurse
respondents, and one-fourth of respondents separately recommended
organizing more workshops on disaster management (Fig. 1).

4. Discussion

This is the first known study that focuses on the disaster prepared-
ness of nurses in Dhaka City. In this study, we assessed the perceived
knowledge, skills, and preparedness for disaster management and
examined the factors associated with the perceived knowledge, skills,
and preparedness levels. In general, the results showed that nurses had
moderate to low levels of knowledge, skills, and preparedness for
disaster management. This finding also consistent with the findings of Al
Khalaileh et al. (2012) and Usher et al. (2015a), who also found that
low-to-moderate levels of disaster preparedness among the nurses of
Jordan and Asia-Pacific region, respectively. The findings indicate that
nurses of megacity ‘Dhaka’ were not adequately prepared for disaster
management. Therefore, the Megapolis nurses need to develop further
to gain effective disaster management abilities.

In the knowledge section, we found that the top-ranked answer re-
spondents gave “I would be interested in educational classes on disaster
preparedness that relate specifically to my community situation.” In
contrast, the low-ranked answers were “I find that the research
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Increase the level of awareness, and responsibility 14.7

among nurses about emergency nursing

Regular exercise on TRIAGE system should be 15.6

introduce in hospitals

Arrange seminars on contemporary emergency nursing
and disaster preparedness

Arrange trainings for disaster management and
emergency nursing

Need more mock drills on disaster preparedness and
response in hospitals

26.9

| 43.1

| 49.4

Percent of Cases

Fig. 1. Top recommendations from Dhaka city nurses to improve their disaster management capacity (n = 410).

published work on disaster preparedness and management is easily
accessible” and “I participate in one of the following educational ac-
tivities regularly: continuing education classes, seminars, or conferences
dealing with disaster preparedness.” These findings indicate that nurses
were aware of disaster education’s importance through disaster educa-
tion opportunities such as limited access to journals, research works, and
other reading materials are relatively low, especially in the Least
developed countries (LCDs) and Developing countries (Al Khalaileh
et al., 2012), which might significantly affect disaster knowledge and
preparedness (Sangkala and Gerdtz, 2018). Only one-fifth of the nurses
reported that they have the training, exercises, or drill experience in
disaster management. A similar finding was stated by Al Khalaileh et al.
(2012), who studied Jordanian nurses’ disaster knowledge using the
same DPET tool. Moreover, drills, evacuation and rescue exercises,
simulations, and other hands-on training also increase nurses’ knowl-
edge and education on disaster management, which should be arranged
regularly (Ahayalimudin and Osman, 2016; Xu and Zeng, 2016).

We found that nurses have limited participation in drafting and
planning the emergency plan for their community. However, in contrast,
Rogers and Lawhorn (2007) found that nurses played a crucial role in
planning disaster management and firmly recommended that nurses
need to incorporate in disaster management plan drafting and commu-
nity disaster planning. Nurses’ limited participation in developing
disaster management plans in many countries due to unequal chances
for females in the society and decision-making activities as most nurses
are female and have limited professional recognition. Limited involve-
ment in the development of disaster management plans may also affect
the plan’s implementation because if nurses did not fully understand the
plan, it subsequently caused ineffective delivery in healthcare to disaster
victims (Powers and Daily, 2010). Moreover, we also found that
participation in disaster management-related training was significantly
positively associated with higher levels of disaster knowledge, indi-
cating that disaster management training plays a significant role in
increasing nurses’ disaster management knowledge and education as
well as response capacity (Husna et al., 2011). Several previous studies
also support this claim (Chapman and Arbon, 2008; Duong, 2009). Thus,
it is vital to regularly organize various training, seminars, and sympo-
siums on disaster management for all nurses.

In the skills section, we found that nurses rated their disaster man-
agement skills slightly higher than their disaster management knowl-
edge, but the scores were still not up to the marks. This result is similar
to the findings of Usher et al. (2015a) and Fothergill et al. (2005), where
they found a lack of skills and training for effective disaster manage-
ment. Moreover, the respondents had limited participation in creating
new guidelines and emergency plans, as well as had limited skills for
performing isolation procedures and executing decontamination pro-
cedures in case of biological attacks or bioterrorism. These findings are
congruent with Tichy et al. (2009), who found that most nurses need

more skills and information about biological and chemical agents. The
study on emergency department nurses in New South Wales, Australia,
also showed that respondents are not adequately skilled in dealing with
biological agents (Brewer et al., 2020). Thus, emphasis should be given
to incorporate biological agent management in nursing education or
curricula, as suggested by Steed et al. (2004).

Regular participation in various drills on disaster evaluation and
management enhances nurses’ skills and understanding of their roles in
disaster situations (Hammad et al.,, 2011). However, we found that
Dhaka city nurses infrequently participated in the disaster dills in their
workplace. Thus, drills should be arranged regularly for all nurses, and
their participation should also be ensured in those drills to develop the
necessary skills to respond competently and confidently when disasters
strike. Moreover, disaster management training and previous disaster
response experience were significantly positively associated with the
nurses’ higher disaster skills. Usher et al. (2015a) also found similar
findings in studying the registered nurses’ disaster preparedness in
Asia-Pacific region. Since large-scale disasters are mostly unpredictable,
nurses and other health care responders should be adequately skilled to
provide sufficient care to the victims.

The last part of the questionnaire was related to nurses’ post-disaster
management preparedness. In the study, we found that Dhaka city
nurses were moderately prepared to deal with the post-disaster situa-
tion, especially managing PTSD patients and health assessments with
treatments of victims of bio-agents. Usher et al. (2015a), Oztekin et al.
(2016), and Al Thobaity et al. (2015) also found similar findings on
nurses’ post-disaster preparedness. However, Tzeng et al. (2016) found
relatively higher disaster preparedness of Taiwanese military hospital
nurses who followed strict disaster management protocols with several
training opportunities on disaster management and usually have more
competencies related to disasters and emergencies than the nurses
working in general hospitals. Besides, we found that nurses’ disaster
preparedness was significantly positively correlated to disaster training
and previous response experience, which indicates that adequate
training and education are the cornerstones of nurses’ effective disaster
preparedness. Moreover, nurses’ readiness to disaster is also associated
with disaster-related training (Tzeng et al., 2016).

Our results provided compelling evidence for long-term planning
and investment for nursing education and capacity enhancing programs
so that nurses in Dhaka city would be able to deal with disaster effec-
tivity and adequately in the future. However, some limitations of the
study are worth noting. This study reflects only the current condition
based on the nurses’ perceived preparedness because it uses a cross-
sectional study design and cannot determine the cause and effect that
influence disaster preparedness. A mixed-methods approach might be
used in the future to explore the deeper insights of nurses’ disaster
preparedness and readiness in actual settings.
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5. Conclusion

Nurses are essential frontline health care staff in disaster response.
Despite some limitations, the research provides valuable evidence that
Dhaka city nurses are not well prepared for disaster management, which
would have significant policy implications. The study findings will also
help to develop time-worthy plans and programs for nurses’ disaster
education and training to increase their capacity to respond effectively
and confidently in disaster situations. Moreover, Dhaka city nurses
require regular exercises, drills, and hands-on training to increase their
knowledge, skills, and disaster-management preparedness. It includes
access to disaster management-related literature and field experiences
so that nurses can clearly define their roles and responsibilities during
disasters and gain enough confidence to operate independently in
disaster situations. Moreover, further research should focus on nurses’
barriers and challenges in disaster preparedness and readiness. Besides,
action researches are needed to improve Dhaka city nurses’ knowledge,
skills, and preparedness for disaster management.
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Appendix A
Table Al
Independent sample t-test differences in Dhaka city nurses’ disaster management knowledge, skills, and preparedness according to their socio-demographic
characteristics.
F Mean SD df Calculated t p
Disaster knowledge
Gender (Male, Female) 0.590 2.92, 3.06 (M, F) 0.75, 0.65 (M, F) 408 —0.961
Marital status (Single, Married) 1.734 3.05, 3.05 (S, M) 0.62, 0.67 (S, M) 408 —0.039
Having Child (No, Yes) 0.325 3.01, 3.08 (N, Y) 0.65, 0.66 (N, Y) 408 —0.930
Types of Hospital (Public, Private) 5.333 3.01, 3.27 (Pu, Pr) 0.67, 0.53 (Pu, Pr) 408 —3.532
Response Experience (No, Yes) 0.491 2.67,3.61 (N, Y) 0.50, 0.54 (N, Y) 408 —15.839
Training on Disaster Management (No, Yes) 7.443 2.85,3.75(N, Y) 0.55, 0.47 (N, Y) 173.34 —15.787
Nursing Academic Degree (BSc, Associated) 0.003 3.11, 2.99 (B, A) 0.65, 0.65 (B, A) 408 1.806
Disaster skills
Gender (Male, Female) 0.242 293,311 (M, F) 0.80, 0.70 (M, F) 408 —1.154
Marital status (Single, Married) 0.386 3.09, 3.11 (S, M) 0.72, 0.71 (S, M) 408 —0.335
Having Child (No, Yes) 0.025 3.07,3.14 (N, Y) 0.73, 0.70 (N, Y) 408 —0.986
Types of Hospital (Public, Private) 0.078 3.10, 3.14 (Puy, Pr) 0.72, 0.66 (Pu, Pr) 408 —0.464
Response Experience (No, Yes) 1.927 2.78,3.71 (N, Y) 0.56, 0.55 (N, Y) 408 -16.230
Training on Disaster Management (No, Yes) 9.866 2.88, 3.88 (N, Y) 0.60, 0.48 (N, Y) 182.62 —-16.632
Nursing Academic Degree (BSc, Associated) 1.634 3.14, 3.08 (B, A) (0.76, 0.66) (B, A) 408 0.910
Disaster preparedness
Gender (Male, Female) 0.008 3.46, 3.58 (M, F) 0.54, 0.54 (M, F) 408 —0.928 0.354
Marital status (Single, Married) 0.168 3.49, 3.61 (S, M) 0.52, 0.54 (S, M) 408 —2.022 0.044"
Having Child (No, Yes) 0.035 3.83,3.63(N, Y) 0.52, 0.55 (N, Y) 408 —2.376 0.018*
Types of Hospital (Public, Private) 0.001 3.59, 3.49 (Pu, Pr) 0.54, 0.51 (Pu, Pr) 408 1.395 0.010"*
Response Experience (No, Yes) 3.816 3.39, 3.92 (N, Y) 0.50, 0.43 (N, Y) 408 -10.624 0.001***
Training on Disaster Management (No, Yes) 0.685 3.45,3.99 (N, Y) 0.50, 0.47 (N, Y) 408 -9.367 0.001 7"
Nursing Academic Degree (BSc, Associated) 1.334 3.59, 3.08 (B, A) 0.55, 0.53 (B, A) 408 0.728 0.467

df-degree of freedom; SD-standard deviation.
" p < 0.05.
" p<0.01.
" p < 0.001.
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One-way ANOVA differences in Dhaka city nurses’ knowledge, skills, and preparedness for disasters according to their socio-demographic characteristics.

Attributes Perceived knowledge Perceived skills Perceived preparedness
Mean (SD) F statistics p-Values Mean (SD) F statistics p-Values Mean (SD) F statistics p-Values
Age (years) 3.654 0.013* 4.804 0.003** 3.508 0.015*
18 to 20 2.96 (0.84) 2.97 (0.90) 3.39 (0.44)
21 to 30 3.00 (0.61) 3.03 (0.70) 3.53(0.53)
31 to 40 3.04 (0.64) 3.13 (0.59) 3.61 (0.52)
>41 3.31 (0.72) 3.41 (0.82) 3.74 (0.60)
General academic qualification 3.353 0.036* 2.332 0.098 5.702 0.004**
Grade X 2.98 (0.75) 3.03 (0.75) 3.54 (0.67)
Grade XII 3.06 (0.61) 3.11 (0.69) 3.56 (0.49)
Honors 3.52(0.84) 3.52(0.86) 4.10 (0.68)
Nursing experience (years) 2.152 0.118 7.262 4.69 0.01
<5 3.03 (0.63) 3.03 (0.75) 3.49 (0.51)
6-10 2.99 (0.63) 3.02 (0.62) 3.59 (0.49)
>11 3.16 (0.71) 3.32(0.69) 3.68 (0.61)
Type of nurses 1.851 0.158 2.62 0.074 3.129 0.045*
Register Nurse 3.06 (0.66) 3.12 (0.69) 3.61 (0.55)
Non-register Nurse 2.96 (0.62) 2.97 (0.71) 3.45(0.43)
Intern-student Nurse 3.19 (0.66) 3.25(0.82) 3.56 (0.62)

SD-standard deviation.
* p < 0.05.
" p<0.01.
" p < 0.001.
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