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Abstract

Health professionals are expected to be knowledgeable on disaster medicine and prepared

to deal with medicine disasters. This study aimed to assess the level of knowledge, attitude,

and readiness to practice disaster medicine among health care workers in the United Arab

Emirates (UAE) and determine the influence of sociodemographic factors on the practice of

disaster medicine. A cross-sectional survey conducted among various healthcare profes-

sionals in different healthcare facilities in the UAE. An electronic questionnaire was used

and randomly distributed throughout the country. Data were collected from March to July

2021. The questionnaire consisted of 53 questions distributed among four sections: demo-

graphic information, knowledge, attitude and readiness to practice. The questionnaire distri-

bution involved a 5-item of demographic information, a 21-item of knowledge, a 16-item of

attitude and an 11-item of practice. A total of 307 (participation rate ~80.0%, n = 383) health

professionals practicing in the UAE responded. Of these, 191 (62.2%) were pharmacists, 52

(15.9%) were physicians, 17 (5.5%) were dentists, 32 (10.4%) were nurses, and 15 (4.9%)

were others. The mean experience was 10.9 years [SD ±7.6] (median 10, IQR 4–15). The

median (IQR) overall knowledge level was 12 (8–16) and the maximum knowledge level

was 21. The overall knowledge level differed significantly between the age groups of the par-

ticipants (p = 0.002). The median (IQR) of overall attitude was (57, 50–64) for pharmacists,

(55, 48–64) for physicians, (64, 44–68) for dentists, (64, 58–67) for nurses, and (60, 48–69)

for others. The total attitude score differed significantly between the different professional

groups (p = 0.034), gender (p = 0.008) and workplace (p = 0.011). In terms of readiness to

practice, respondents’ scores were high and not significantly related to age (p = 0.14), gen-

der (p = 0.064), professional groups (p = 0.0.762), and workplace (p = 0.149). This study

showed that health professionals in the UAE have moderate levels of knowledge, positive

attitudes, and high readiness to engage in disaster management. Gender and place of work

can be considered as influencing factors. Professional training courses and educational
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curriculums related to disaster medicine can be beneficial to further reduce the knowledge-

attitude gap.

Introduction

The rapid urbanization and global population growth have increased the number of natural

and manmade disasters that can occur on a daily basis [1]. Many of the disasters are acceler-

ated due to global warming and a change in the natural environment. The World Health Orga-

nization (WHO) defines a disaster as ‘a serious disruption of the functioning of a community

or a society causing widespread human, material, economic or environmental losses that

exceed the ability of the affected community or society to cope using its resources’ [2]. Disas-

ters can be considered an outcome of the risks involved in any process due to multiple hazards

and insufficient preparedness to prevent their occurrences [2]. According to the Emergency

Events Database (EM-DAT), disasters are divided into natural calamities such as geological

disasters (earthquakes), meteorological disasters (cold waves), hydrological disasters (i.e.

floods), climatological disasters (lake outburst), etc. and catastrophic events caused by anthro-

pogenic activity such as industrial accidents (chemical spill), transport accidents and miscella-

neous accidents such as an explosion [3]. From 1970 to 2016, the number of catastrophic

events has increased while in 2017, there has been a reduction in the number of events [4].

This reduction is attributed to the early warning systems; however, frequent changes in

weather events, urbanization, and increasing population growth in high-risk areas increase the

exposure of people to catastrophes [5]. The outcome of disasters varied from loss of lives to

economic effects [6, 7]. Crisis/disasters are considered a function of risk as they cause a distrac-

tion to society and losses at different levels; material, economic, or environmental [8]. There

are different consequences, which include high costs over time, great economic and political

impacts, social and psychological disorders, destruction of infrastructure [9–12].

Previous research evaluated healthcare providers’ understanding and preparedness for

medicine disaster management. One study from Malaysia (2016) evaluated nursing and medi-

cal professionals’ knowledge, attitude, and practice working in the emergency department and

showed respondents to have a positive attitude and enough knowledge about medicine disas-

ters [13]. Another study conducted in Saudi Arabia (2021) found that the pharmacist roles

during emergencies were unclear, and a guide is needed to enhance and support the prepared-

ness of healthcare facilities [14]. On the other hand, a recent study in Pakistan (2022) illus-

trated that healthcare professionals had an ‘average’ overall knowledge, attitude, and readiness

for the practice of disaster management [15]. In UAE, a study (2014) showed that the country

has an advanced care system and training program related to disaster management [16].

Another recent study (2021) in UAE showed that more efforts are needed to control the barri-

ers affecting willingness to work in disasters [17].

The United Arab Emirates (UAE) is vulnerable to different natural dangers, including

those atmospheric, geological, and human beings. This is due to an increase in the population,

and a rise in building density without a clear hazard planning policy [18]. These risks that hap-

pened in the previous 20 years are heavy rain, floods, sand storm, fog, and landslides [19].

Such situations were quite dangerous for many citizens because they were not prepared. In

April 2015, a severe dust storm hit the Middle East, which caused extremely low visibility and

resulted in hundreds of road accidents, dozens of flight delays, and school closures [20].

In UAE, emergency medicine has developed very fast in a short period of time. In 2007, the

National Crisis and Emergency Disaster Management Authority (NCEMA) was established to

regulate and coordinate all stages of dealing with emergency events, from the crisis to recovery
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from it [21]. The UAE was the first in the region to manage emergencies and has made great

strides in dealing with disasters. In 2012, NCEMA held the Third Crisis and Emergency Man-

agement Conference in Abu Dhabi [21]. As a result of this conference and under the supervi-

sion of NCEMA, emergency management teams have been established in each emirate in the

country to increase the preparedness and response to the crisis [22]. The COVID-19 pandemic

in the last two years demonstrates the need for greater investment and readiness to deal with

numerous disaster situations. According to Global Response to Infectious Diseases Index, the

UAE management’s response to dealing with this epidemic was proactive [23]. The govern-

ment adopted strategies and protective actions to contain the outbreak successfully. Manda-

tory use of face masks, social distancing, closure of the country’s borders, online education,

working remotely, lockdown and limitation of public movement are all measures taken by the

government to deal with such emergency events [24].

Just as disasters can happen suddenly without warning, prior planning and training in deal-

ing with such situations would help mitigate the severity of these crises and their effects [25].

Building a workforce capable of dealing with various calamities enhances the speed of response

to crises with minimal losses. Their knowledge, attitude, and readiness to practice must be

assessed to show the need to train healthcare personnel to deal with disasters. Up to this date,

the number of available studies that evaluate healthcare professionals’ perspectives on disaster

medicine preparedness issues is limited. In addition, there is a paucity of published reports

regarding this topic. Therefore, based on the importance of this topic and the rapid develop-

ment the country has undergone, this study aims to assess the level of knowledge, attitude, and

readiness to practice disaster medicine and preparedness among healthcare personnel in UAE.

Methods

Study design

This study was a cross-sectional survey conducted among diverse healthcare professionals in

different healthcare settings all over the country. The questionnaire was distributed electroni-

cally using the google survey. The CHERRIES Checklist [26] was used to build up the study

design and write-up. Each participant can respond to the survey only one time as they have to

sign in by email to start the survey. All items in the questionnaire must be answered and the

responses will not be submitted if any item is missing. Data were collected from 1st March to

31st July 2021.

Ethical considerations

The study had been approved by Ajman University Research Ethics Committee (P-H-F-Feb

13, Approval Date: February 18th, 2021). The consent form was included with the survey cir-

culated to participants. The participants first had to read and consent to the survey prior to

proceeding to fill the survey. Answering the survey meant that respondents agreed to partici-

pate in the study. The data collected was treated confidentially, and the participants were

informed that they could withdraw from the study at any time. The questionnaire was anony-

mous, and the researchers used only codes in the analysis. The authors followed all the guide-

lines set by the ethical approval body.

Study participants and sample size

Healthcare professionals from different hospitals, primary health care centers, GP clinics and

community pharmacies all over the country were invited to participate in the study. The sam-

ple size has been calculated using modified Cochran Formula. According to UAE statistics, the
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estimated number of healthcare personnel is approximately 113000. Using the above-men-

tioned equation and considering the margin of error of 5% (CI = 95%), the response distribu-

tion of 50%, the minimum sample size required was 383.

Sampling methods

A stratified simple random sampling technique was used where the total number of samples

were divided into seven emirates based on the percentage of healthcare personnel in each

emirate.

Inclusion and exclusion criteria

Any healthcare personnel working in hospitals, primary health care centers, GP clinics, or

community pharmacies were invited to participate in the study. Other service workers in the

health sectors were excluded from the study.

Study tool

In this research, the authors chose a pre-validated questionnaire used by other researchers in

Qatar with their permission [27]. The was further revised when a study was carried out in

Pakistan among healthcare professionals [15]. The study tool had 3 sections (knowledge, atti-

tude, and readiness to practice) in addition to participants’ demography. Participants’ KAP

levels were defined as ‘low’, ‘moderate’ and ‘high’ based on Bloom’s cutoff point [28].

Section 1 (knowledge) had 21 ‘yes/no’ questions with one point for each question. Responses

with scores < 6 points were categorized as ‘low’, 6–16 points ‘moderate’, >16 points ‘high’.

Section 2 (attitude) is composed of 16 Likert scale questions with responses starting from

‘strongly agree’ to ‘strongly disagree’. The points ranged from 16 to 80 points. Results with

scores< 42 points were grouped ‘low’, 42–56 points ‘moderate’, and> 56 points ‘high’. Section
3 (practice readiness) similar to the attitude section, was Likert scale questions with a total of 11

statements. Responses started by ‘strongly agree’ and ended by ‘not applicable’. Scores< 31

points were labelled ‘low’, 31–38 points ‘moderate’, and scores> 38 points ‘high’. The reliabil-

ity was checked by calculating Cronbach’s alpha value after obtaining all the responses and

yielded a value 0.947.

Data collection method

A self-administered survey was conducted to collect data from the healthcare professionals.

The Google survey link was distributed electronically using emails, WhatsApp, and social

media platforms (Instagram, Facebook, and LinkedIn). In addition to that, a representative

from different healthcare centers, clinics, hospitals and pharmacies was assigned to increase

the number of participants. The surveys were distributed through I Pads and asked them to fill

on the spot. Participants were selected conveniently without limitations on gender, age, or

experience.

Data analysis

The SPSS Version 28 (IBM Corp. Released 2021. IBM SPSS Statistics for Windows, Version

28.0. Armonk, NY: IBM Corp) was used to analyze the data. The questionnaire data normality

was checked using the Shapiro-Wilk test resulting in a p-value less than 0.001. Descriptive

analysis, frequency (%) for noncontinuous variables, and median (IQR) for continuous vari-

ables were used. For easy interpretation, the findings related to attitude and practice (Tables 2

and 4) were also presented in frequencies. Since the data were not normally distributed,
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nonparametric tests (i.e., Kruskal–Wallis, and Mann–Whitney) were used. Post hoc analyses

were performed whenever applicable using Bonferroni correction. All tests were carried out at

an a priori alpha level of 0.05.

Results

Demographic characteristics of the study participants

A total of 307/383 health professionals practicing in the UAE responded, for a participation

rate of 80.15%. Of them, 179 (58.3%) were female and 128 (41.7%) were male. The mean age

(sd) was 35.71 (9.01) with a median (IQR) of 35 (29–41). The age range of respondents less

than 26 years old was 41 (13.4%), 26–50 years old was 247 (80.5%), and over 50 years old was

19 (6.2%). Of all participants, 191 (62.2%) were pharmacists, 52 (15.9%) were physicians, 17

(5.5%) were dentists, 32 (10.4%) were nurses, and 15 (4.9%) were others. The mean experience

was 10.9 years [SD ±7.6] (median 10, 4–15). Regarding workplace, 125 (40.7%) participants

worked in hospitals, 37 (12.1%) in primary health centers, 57 (18.6%) in community pharma-

cies, 21 (6.8%) in GP clinics, and 67 (21.8%) in others.

Part A: Knowledge assessment

Table 1 contains the median scores (IQR) for each knowledge question. The overall median

(IQR) knowledge score was 12 (8–16) and the maximum knowledge score was 21.

Gender: There was no statistically significant difference between males and females in

knowledge score (two-sided p = 0.765, male score 12 (7–17) and female median score 12 (8–

16)).

Professions: The mean score for pharmacists was 11.91 [SD ±4.94], for physicians 10.67 [SD

±8.40], for dentists 10.11 [SD ±4.91], for nurses 12.94 [SD ±6.63], and for others 8.93 [SD

±5.19]. There was no statistically significant difference in knowledge scores between profes-

sional groups (p = 0.107).

Age group: the median (IQR) of the total knowledge score for those under 26 years old is 12

(8–14), for those 26–50 years old is 12 (7–16), and for those over 50 years old is 19 (11–21).

There is a statistically significant difference between age group and total knowledge score

(p = 0.002).

The post-hoc Bonferroni test revealed a significant difference between those under 26 and

those over 50 (p = 0.005) and those 26–50 and those over 50 (p< 0.001).

Workplace: the level of knowledge in the categories: Hospitals is 14 [9–17], primary health-

care is 11 [5–17], community pharmacy is 10 [7.5–16], GP clinic is 15 [2.8–18] and others are

11 [8–14], with no significant difference p = 0.184.

Part B: Attitude assessment

Table 2 shows the median scores (IQR) for each attitude-related question. The overall median

(IQR) attitude score was 59 (49–64) and the maximum knowledge score was 80. The descrip-

tive form of analysis of the Likert responses have been listed in Table 2.

Gender: the median (IQR) total attitude score was (61, 53–65) for males and (56, 48–64) for

females. There was a statistically significant difference between males and females on the total

attitude score (p = 0.008).

Professions: The median (IQR) of overall attitude was (57, 50–64) for pharmacists, (55, 48–

64) for physicians, (64, 44–68) for dentists, (64, 58–67) for nurses, and (60, 48–69) for others.

There was a statistically significant difference in total attitude scores between health profes-

sions groups (p = 0.034).
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Post-hoc analysis (Bonferroni correction for multiple testing) revealed a statistically signifi-

cant difference between physicians and nurses with a p-value of 0.003 compared to nurses and

also between pharmacists and nurses, p = 0.004.

Age group: the influence of the age group had no statistically significant difference in the

total attitude score with p = 0.067. The median for those under 26 years old was (63, 50–67),

for those 26–50 years old was (58, 48–64), and for those over 50 years old was (64, 55–65).

Workplace: there was a statistically significant difference between workplace and total attitude

score (p = 0.011). Median attitude scores (IQR) were (62, 55–66.5) for hospitals, (58, 50–64) for

primary care, (55, 48–64) for pharmacies, (64, 55.5–74.5) for GP, and (56, 46–64) for others.

The post hoc analysis of the pairwise comparisons of the workplace in relation to the overall

attitude scores is shown in Table 3.

Part C: Readiness to practice assessment and barriers

Table 4 lists the readiness to practice and barriers among HCPs in medicine disasters.

The overall median (IQR) readiness to practice score was 39 (33–44) and the maximum

Table 2. Attitude among HCPs on medicine disasters.

Attitude assessment SDA (n,

%)

DA (n,

%)

N (n,%) A (n,%) SA (n,

%)

Median

(IQR)

1. I consider myself prepared for the management of disasters medicines. 17 (5.5) 60

(19.5)

81

(26.5)

89 (29) 60

(19.5)

3 (2–4)

2. I would feel confident in my abilities as a healthcare personnel in disaster medicines situation. 60 (19.5) 31

(10.1)

87

(28.3)

124

(40.4)

5 (1.6) 3 (2–4)

3. I would be interested in educational classes on disaster medicines preparedness that relate

specifically to the country situation

8 (2.6) 11 (3.6) 40 (13) 126 (41) 122

(39.7)

4 (4–5)

4. I would be considered a key leadership figure in my community in a disaster medicines

situation.

9 (2.9) 33

(10.7)

86 (28) 110

(35.8)

69

(22.5)

4 (3–4)

5. I have personal/family emergency plans in place for disaster medicines situations. 19 (8.2) 67

(21.8)

93

(30.3)

84

(27.4)

44

(14.3)

3 (2–4)

6. I have an agreement with loved ones and family members on how to execute our personal/

family emergency and disaster medicines plans.

23 (7.5) 63

(20.5)

89 (29) 93

(30.3)

39

(12.7)

3 (2–4)

7. I am able to describe my role in the response phase of a disaster medicines in the context of my

workplace, the general public, media, and personal contacts.

9 (2.9) 57

(18.6)

70

(22.8)

132

(40.1)

48

(15.6)

4 (3–4)

8. I would feel confident as a future manager or coordinator of a shelter/healthcare/ medication

supply facility.

6 (2) 36

(11.7)

68

(22.1)

138 (45) 59

(19.2)

4 (3–4)

9. I would be willing to be a future member of a healthcare response team in case of a medicines

disaster.

3 (1) 22 (7.2) 58

(18.9)

140

(45.6)

84

(27.4)

4 (3–5)

10. I feel reasonably confident I can care for patients independently without supervision in a

medicines disaster situation.

9 (2.9) 47

(15.3)

68

(22.1)

127

(41.4)

56

(18.2)

4 (3–4)

11. I would feel confident implementing emergency and disaster medicine plans and procedures. 8 (2.6) 41

(30.4)

68

(22.1)

136

(44.3)

54

(17.6)

4 (3–4)

12. I would feel confident in providing medicine-related education in case of disaster or

emergency.

11 (3.6) 30 (9.8) 61

(19.9)

140

(45.6)

65

(21.2)

4 (3–4)

13. As a health personnel, I consider myself prepared for the management of medicines disasters. 13 (4.2) 48

(15.6)

72

(23.5)

129 (42) 45

(14.7)

4 (3–4)

14. As a health personnel, I would feel confident in my abilities as a future healthcare provider

and first responder in medicines disaster situation.

6 (2) 36

(11.7)

67

(21.8)

139

(45.3)

59

(19.2)

4 (3–4)

15. There’s enough awareness on “ways to stand wars and other humanity and natural

emergencies” among healthcare personnel in the workplace

11 (3.6) 58

(18.9)

72

(23.5)

114

(37.1)

52

(16.9)

4 (3–4)

16. I need more workshops and simulated training to be ready for dealing with disaster

medicines.

6 (2) 12 (3.9) 44

(14.3)

154

(50.2)

91

(29.6)

4 (4–5)

SA: strongly agree, A: agree, N: Neutral, D: dis agree, SDA: strongly disagree

https://doi.org/10.1371/journal.pone.0278056.t002
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knowledge score was 40. The descriptive form of analysis of the Likert responses is provided in

Table 4.

Gender: the median (IQR) for readiness to practice was (39, 33–44) for women and (41, 33–

44) for men. There was no statistically significant difference between men and women

(p = 0.064) using the Mann-Whitney U test.

Professions: The median (IQR) total practice readiness score was 39 (34–44) for pharma-

cists, 38.5 (33–44) for physicians, 39 (31.5–44) for dentists, 42 (33–45) for nurses, and 41 (28–

46) for others. There was no statistically significant difference between the profession groups

(p = 0.0.762).

Age group: the median (IQR) of the total score for readiness to practice was (42, 34–44) for

those under 26 years old, (39, 33–44) for those 26–50 years old, and (44, 38–44) for those over

50 years old. There was no statistically significant difference between the age group and total

practice readiness score (p = 0.14).

Workplace: median (IQR) total practice readiness score was (39, 34–44) for hospitals, (39,

33–44) for primary care, (39, 33–43) for community pharmacies, (43, 32.5–49) for clinic GP,

and (38, 32–42) for others, with no significant difference (p = 0.149).

Discussion

This nationwide survey assessed the healthcare personnel’s knowledge, attitude, and readiness

to practice disaster management in different emirates all over the UAE. The findings shows

Table 4. Readiness to practice and barriers among HCPs on medicine disasters.

Readiness to Practice Assessment NA SDA (n,

%)

DA (n,

%)

N (n,%) A (n,%) SA (n,

%)

Median

(IQR)

1. My role in disaster medicines situations is clear. 14

(4.6)

19 (6.2) 38

(12.4)

83 (27) 111

(36.2)

42

(13.7)

3 (3–4)

2. I am ready to handle whatever potential risks emergencies exist in the community. 8

(2.6)

7 (2.3) 39

(12.7)

84

(27.4)

121

(39.4)

48

(15.6)

4 (3–4)

3. I am willing to attend the emergency medicine education incorporated in the continuous

professional education program.

3 (1) 4 (1.3) 19 (6.2) 52

(16.9)

143

(46.6)

86 (28) 4 (3–5)

4. I attended workshops/seminars about disaster medicine and it is enough for me to

practice in real situation.

9

(2.9)

31

(10.1)

70

(22.8)

69

(22.5)

92 (30) 36

(11.7)

3 (2–4)

5. My college courses enable me to be ready to practice in the settings of disaster (natural:

e.g.- earthquakes and floods; or human made: e.g.- embargo or wars)

11

(3.6)

31

(10.1)

52

(16.9)

74

(24.1)

96

(31.3)

43 (14) 3 (2–4)

6. Other extracurricular resources (e.g.: internet, TV, radio and newspapers) enables me

with a sufficient degree of readiness to practice under disaster.

8

(2.6)

16 (5.2) 44

(14.3)

83 (27) 118

(38.4)

38

(12.4)

4 (3–4)

7. I’m ready to practice under disaster knowing that some basic medications may not be

available because of the disaster situation.

5

(1.6)

13 (4.2) 34

(11.1)

59

(19.2)

148

(48.2)

48

(15.6)

4 (3–4)

8. I need to be more trained on providing patient-centered care under the situation of

disaster medicines.

6 (2) 4 (1.3) 18 (5.9) 46 (15) 141

(45.9)

92 (30) 4 (4–5)

Barriers assessment

The following are barriers that reduce my readiness to practice:

9 a. Lack of knowledge about medications disaster.! being unfamiliar with the new

medications appearing during disasters. (The previous few questions are dealing with the

same issue).

7

(2.3)

4 (1.3) 18 (5.9) 57

(18.6)

157

(51.1)

64

(20.8)

4 (3–4)

9b. Disasters medicines are unlikely to occur in UAE.

9c. It requires effort and time to be prepared. 14

(4.6)

8 (2.6) 48

(15.6)

111

(36.2)

101

(32.9)

25 (8.1) 3 (3–4)

5

(1.6)

5 (1.6) 12 (3.9) 49 (16) 150

(48.9)

86 (28) 4 (4–5)

NA: not applicable, SA: strongly agree, A: agree, N: Neutral, D: dis agree, SDA: strongly disagree

https://doi.org/10.1371/journal.pone.0278056.t004
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that healthcare providers have ‘moderate’ knowledge levels about medicine disasters, but they

have different attitudes depending on their place of work in dealing with crises.

Recently, the world has perceived an increase in disasters that threaten the health status of

human beings, e.x, the floods hit UAE in July, 2022 where seven people dead [29]. Because of

the negative impact that disasters have on different levels; social, environmental, and eco-

nomic, the WHO encouraged countries to have active plans in place to deal with these events

[30]. Healthcare professionals are expected to have the required level of competencies and

training at all levels to contribute in readiness, recovery, and relief during emergencies and

Table 1. Knowledge among HCPs on medicine disasters.

Knowledge assessment Yes (%) No (%)

1. I have previous exposure to this topic (Disaster Medicines Preparedness). 90 (29.3) 217

(70.7)

2. I have previous experience in dealing with disasters. 111

(36.2)

196

(63.8)

3. I think UAE is at risk of disasters (natural or human made). 109

(35.5)

198

(64.50

4. Disasters come in many shapes and sizes. 266

(86.6)

41 (13.40

5. Disaster medicine is the sole responsibility of pharmacy organization. 153

(49.8)

154

(50.2)

6. I read journal articles related to medicines disaster preparedness. 119

(38.8)

188

(61.2)

7. I am aware of programs about disaster medicines preparedness and management that

are offered for example at either my workplace, or community.

136

(44.3)

171

(55.7)

8. I find that the research literature on disaster medicines preparedness and management

is easily accessible.

138 (45) 169 (55)

9. I find that the research literature on disaster medicines preparedness is

understandable.

157

(51.1)

150

(48.9)

10. Finding relevant information about disaster medicines preparedness related to this

country needs is an obstacle to my level of preparedness.

157

(51.1)

150

(48.9)

11. I know where to find relevant research or information related to disaster medicines

preparedness and management to fill in gaps in my knowledge.

158

(51.5)

149

(48.5)

12. I know referral contacts in case of a disaster medicines situation (e.g. health

department).

171

(55.7)

136

(44.30

13. In case of a disaster medicines situation I think that there is sufficient support from

local officials on the governance level.

222

(74.3)

85 (25.7)

14. I am aware of what the potential risks emergencies in this country are (e.g.: natural

disaster, embargo, terror, war. . .etc.).

200

(65.1)

107

(34.9)

15. I know how such emergencies or disaster can affect the medication supply system

(selection, quantification, procurement, storage, distribution).

223

(72.6)

84 (27.4)

16. I know the limits of my knowledge, skills, and readiness as a healthcare personnel to

act in disaster medicines situations, and I would know when I exceed them.

222

(72.3)

85 (27.70

17. I am familiar with the local emergency response system for medicines disasters. 152

(49.5)

155

(50.5)

18. I am familiar with the accepted process of ‘examining problems in order to decide

which ones are the most serious and must be dealt with first (triage principles)’ used in

disaster medicines situations.

143

(46.6)

164

(53.4)

19. I am familiar with the organizational logistics and roles among local and national

agencies in disaster medicines response (i.e. taking decisions and measures) situations.

140

(45.6)

167

(54.4)

20. Realistic on-scene training is vital to an efficient and effective disaster medicines plan. 233

(75.9)

74 (24.1)

21. Disaster medicine is truly a systems-oriented specialty, and involved multiple

responding agencies.

215

(81.4)

57 (18.6)

https://doi.org/10.1371/journal.pone.0278056.t001
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crises as recommended by the Joint Commission on Accreditation of Healthcare Organiza-

tions (JCAHO) [31]. A well-prepared healthcare system can contribute a lot to alleviating the

human suffering caused due to disasters [25] through quicker response, proper coordination,

and effective utilization of available resources.

The results showed no significant difference between males and females in the knowledge

score. This result is different from the one shown by another study conducted in Pakistan in

2022, where the females have a higher level of knowledge about medical disasters than males

[15]. In contrast, a study conducted in Australia (2011) showed that males have better knowl-

edge than females [32]. This diversity in the knowledge level between males and females may

be due to the number of participants’ gender in each study, while in our study, the percentage

of males and females who have participated are close.

In the present research, knowledge levels among health care professionals were moderate.

This outcome is compatible with other research. An example of these studies was the one con-

ducted in Pakistan, Gillani et al. concluded that physicians, pharmacists, dentists, and nurses

had moderate knowledge levels about disaster management [15]. Another Saudi Arabian study

reported a satisfactory level of knowledge among physicians and nurses [33]. One study from

Iran (2020) found that nurses had a ‘moderate’ level of knowledge [34]. Osman (2016) found

that healthcare providers working in emergencies had adequate knowledge of disaster manage-

ment [13]. In opposition to these studies, two previous studies conducted in Malaysia (2012)

[35] and another one in Australia (2011) [32] indicated that less than half of the participants

had a low level of knowledge. In order to raise knowledge level among healthcare providers,

training courses and CME conferences can be held and the topic of medicine disaster to be

included in undergraduate curriculums.

Another element that could affect knowledge level is age. Ppresent research found that par-

ticipant’s age affects knowledge level significantly. This may be due to having more experience

over the passing years and working in different healthcare settings. On the other hand, there

were no significant difference between knowledge and the working place of healthcare provid-

ers was seen. Overall, these studies verified that the healthcare staff has inadequate levels of

knowledge. Findings of this research thus suggests that healthprofessionals under study may

not be able to deal with emergency events professionally in the future without undergoing

trainings. To raise their knowledge level, more training courses in different disasters have to

be done and conferences related to disaster medicines are urgently needed.

Regarding the attitude of healthcare professionals, our findings indicated a positive attitude

among healthcare providers. This shows that if one can improve the knowledge, curriculums,

training courses, and awareness conferences, then, healthcare professionals are willing to be

involved in managing disaster events. Moreover, participants’ gender, professional groups,

Table 3. Pairwise comparisons of work place regarding total attitude score.

Pairwise work place p values �

Community pharmacy–Hospitals 0.035

Community pharmacy–GP clinic 0.015

Primary Healthcare–GP clinic 0.045

Others��–Hospitals 0.01

Others��–GP clinic 0.007

�Post hoc analyses performed using Bonferroni test, ��Other include primary healthcare, university clinics, Dubai

health authority, regulatory affairs etc.

https://doi.org/10.1371/journal.pone.0278056.t003
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and workplace are significantly related to attitude. The nurses, dentists, and pharmacists

showed a high attitude toward disaster medicine management, while physicians had a moder-

ate attitude. This result was similar to the one conducted in Yemen (2018) where the health-

care personnel showed a positive attitude [36]. Likewise, other studies conducted in Malaysia

(2012, 2016) showed the good attitude of participants towards disaster preparedness [13, 22].

However, Gillani—et al. (2022) discovered that the attitude of healthcare professionals was low

[14]. Similar to it, Diab and Mabrouk (2015) found that only 37.5% of them had a positive atti-

tude [37]. Another study in Saudi Arabia (2018) showed a neutral attitude of the healthcare

providers [33]. In Iran, a study conducted by Far et al. discovered that nurses had a ‘moderate’

attitude towards disasters [34]. All these studies illustrated participants’ low to moderate atti-

tude levels towards disasters. Therefore, the educator institutes and healthcare institutions

should adopt curriculums and policies to change the way of thinking of healthcare providers

about medicine disasters.

Other key findings of the primary data are that the respondents’ readiness levels were high,

and there was no significant relationship between participants’ age, gender, professional

groups, working place, and readiness to practice. This means that the problem is not at the

individual level, but more at the management level and systems have to be established to be fol-

lowed during disasters. This result contrasts with previous studies that showed moderate to

low levels of healthcare professionals’ readiness to practice medicine management. Gillani—

et al. showed that the medical staff working in hospitals practiced disaster management mod-

erately [15]. Nofal et al mentioned the low practice level of emergency staff towards disasters

[33]. Another study conducted by Far et al. discovered that nurses had moderate performance

related to disaster management. Other factors such as gender, age, marital status, and job expe-

rience can affect their readiness significantly [34]. In Malaysia (2012), a study found that

nurses had adequate practice levels [35]. In another study in South Africa, the results showed

that the participants’ practice was probably inadequate [38]. Overall, these studies illustrated a

moderate level of readiness to practice among the healthcare staff.

Study limitations

This study has a few limitations. Firstly, the survey response rate was only 80.15% and hence

the results of this study cannot be generalized to all workers in health sectors. Due to the

COVID-19 pandemic, there is a possibility that the knowledge, attitude, and readiness of the

respondents could have been high. Since the study was based on a self-reported survey, the

Dunning-Kruger effect (i.e. cognitive bias) and social desirability factor are possible and can-

not be ignored.

Recommendations

Based on the research findings, the authors recommend that colleges and universities consider

including theoretical and practical courses on disaster management in their curricula. Contin-

uous education programs related to medicine disasters for healthcare professionals should be

conducted regularly. Healthcare institutions’ administrators must ensure personnel capacity

and resources availability during catastrophic events. Since disaster management is multidisci-

plinary teamwork, strategies for interprofessional collaboration between diverse health work-

ers during disasters should be in place to effectively handle the disasters. In addition,

interprofessional education should be implemented at the college level to nurture the culture

of working together as future health professionals. It is also important to prepare future gener-

ations for more challenges.
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Conclusion

This study demonstrated that the UAE healthcare professionals have a moderate level of

knowledge, a positive attitude, and a high readiness to practice disaster management regardless

of their professional background. Findings suggest a potential role and scope for multidisci-

plinary healthcare team in handling medicine disasters if trained well. Development of profes-

sional training courses and educational curriculums related to medicine disasters can reduce

the gap between knowledge and attitude of healthcare professionals towards disasters events.

Further studies are required to confirm the contribution of these factors to disaster manage-

ment knowledge, attitude, and practice.

Questionnaire permission

A special thanks to authors of the article ‘Gillani AH, Mohamed Ibrahim MI, Akbar J, Fang Y.

Evaluation of Disaster Medicine Preparedness among Healthcare Profession Students: A
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for permitting us to use the survey tool. This tool was further revised by the original developer

in the researcher ‘Gillani AH, Li S, Akbar J, Omer S, Fatima B, Ibrahim MIM, Fang Y. How

Prepared Are the Health Care Professionals for Disaster Medicine Management? An Insight

from Pakistan. Int J Environ Res Public Health. 2021 Dec 25;19(1):200’ with specific focus on
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4. Jindrová P, Pacáková V. Natural Catastrophe Models for Insurance Risk Management. WSEAS Trans-

actions on Business and Economics. 2019; 16:9.

5. Chun H, Chi S, Hwang BG. A Spatial Disaster Assessment Model of Social Resilience Based on Geo-

graphically Weighted Regression. Sustainability [Internet]. 2017 Dec [cited 2022 Feb 24]; 9(12):2222.

Available from: https://www.mdpi.com/2071-1050/9/12/2222

6. Medication supply for people evacuated during disasters—Ochi—2015—Journal of Evidence-Based

Medicine—Wiley Online Library [Internet]. [cited 2022 Feb 24]. Available from: https://onlinelibrary.

wiley.com/doi/abs/10.1111/jebm.12138

7. Alrazeeni D. Saudi EMS Students’ Perception of and Attitudes toward Their Preparedness for Disaster

Management. J Educ Pract [Internet]. 2015 [cited 2022 Feb 24]; 6(35):110–6. Available from: https://

eric.ed.gov/?id=EJ1086390

8. Morganstein JC, Ursano RJ. Ecological Disasters and Mental Health: Causes, Consequences, and

Interventions. Front Psychiatry [Internet]. 2020 [cited 2022 Feb 24];11. Available from: https://www.

frontiersin.org/article/10.3389/fpsyt.2020.00001

9. Wunderlich R, Ragazzoni L, Ingrassia PL, Corte FD, Grundgeiger J, Bickelmayer JW, et al. Self-Per-

ception of Medical Students’ Knowledge and Interest in Disaster Medicine: Nine Years After the

Approval of the Curriculum in German Universities. Prehospital Disaster Med [Internet]. 2017 Aug [cited

2022 Feb 24]; 32(4):374–81. Available from: https://www.cambridge.org/core/journals/prehospital-and-

disaster-medicine/article/abs/selfperception-of-medical-students-knowledge-and-interest-in-disaster-

medicine-nine-years-after-the-approval-of-the-curriculum-in-german-universities/

FE10DB0517502114E933E0ACC5051E5C https://doi.org/10.1017/S1049023X17000280 PMID:

28376940

10. Just-in-Time Training in a Tertiary Referral Hospital During the COVID-19 Pandemic in Italy [Internet].

[cited 2022 Feb 24]. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7363358/

11. Mortelmans LJM, Bouman SJM, Gaakeer MI, Dieltiens G, Anseeuw K, Sabbe MB. Dutch senior medical

students and disaster medicine: a national survey. Int J Emerg Med [Internet]. 2015 Sep 3 [cited 2022

Feb 24]; 8(1):34. Available from: https://doi.org/10.1186/s12245-015-0077-0 PMID: 26335099

12. Kittu D, Chellamuthu L, Sivasoupramanian A. An Intervention Study on The Knowledge and Training

Needs of Disaster Medicine Among Medical Students in Puducherry. Natl J Community Med. 2019; 10

(5):5.

13. Ahayalimudin N, Osman NNS. Disaster management: Emergency nursing and medical personnel’s

knowledge, attitude and practices of the East Coast region hospitals of Malaysia. Australas Emerg Nurs

J [Internet]. 2016 Nov 1 [cited 2022 Feb 24]; 19(4):203–9. Available from: https://www.sciencedirect.

com/science/article/pii/S1574626716300386 https://doi.org/10.1016/j.aenj.2016.08.001 PMID:

27545578

14. Aljabri A, Bakhsh H, Baageel A, Al-Nimari S, Alshehri S, Bakadam B, et al. Hospital Pharmacy Pre-

paredness and Pharmacist Role During Disaster in Saudi Arabia. Risk Manag Healthc Policy [Internet].

2021 Dec 18 [cited 2022 Feb 24]; 14:5039–46. Available from: https://www.ncbi.nlm.nih.gov/pmc/

articles/PMC8694794/ https://doi.org/10.2147/RMHP.S343789 PMID: 34955660

15. Gillani AH, Li S, Akbar J, Omer S, Fatima B, Ibrahim MIM, et al. How Prepared Are the Health Care Pro-

fessionals for Disaster Medicine Management? An Insight from Pakistan. Int J Environ Res Public

Health [Internet]. 2022 Jan [cited 2022 Feb 24]; 19(1):200. Available from: https://www.mdpi.com/1660-

4601/19/1/200

16. Fares S, Irfan FB, Corder RF, Al MarzouqiΜA, Al Zaabi AH, Idrees MM, et al. Emergency medicine in

the United Arab Emirates. Int J Emerg Med [Internet]. 2014 Jan 8 [cited 2022 Feb 24]; 7(1):4. Available

from: https://doi.org/10.1186/1865-1380-7-4 PMID: 24401695

17. Barqawi HJ, Kampani DD, Haddad ES, Al-Roub NM, Abu-Gharbieh E. Readiness of physicians and

medical students to cope with the COVID-19 pandemic in the UAE. PLOS ONE [Internet]. 2021 May 6

PLOS ONE Disaster medicine preparedness in United Arab Emirates

PLOS ONE | https://doi.org/10.1371/journal.pone.0278056 February 16, 2023 12 / 14

https://www.cambridge.org/core/journals/prehospital-and-disaster-medicine/article/abs/disaster-medicine-in-the-21st-century-future-hazards-vulnerabilities-and-risk/45689A0C456E46063E9A213D45C8AC0A
https://www.cambridge.org/core/journals/prehospital-and-disaster-medicine/article/abs/disaster-medicine-in-the-21st-century-future-hazards-vulnerabilities-and-risk/45689A0C456E46063E9A213D45C8AC0A
https://www.cambridge.org/core/journals/prehospital-and-disaster-medicine/article/abs/disaster-medicine-in-the-21st-century-future-hazards-vulnerabilities-and-risk/45689A0C456E46063E9A213D45C8AC0A
https://doi.org/10.1017/s1049023x00000042
http://www.ncbi.nlm.nih.gov/pubmed/12357562
https://apps.who.int/iris/handle/10665/43736
https://www.emdat.be/
https://www.emdat.be/
https://www.mdpi.com/2071-1050/9/12/2222
https://onlinelibrary.wiley.com/doi/abs/10.1111/jebm.12138
https://onlinelibrary.wiley.com/doi/abs/10.1111/jebm.12138
https://eric.ed.gov/?id=EJ1086390
https://eric.ed.gov/?id=EJ1086390
https://www.frontiersin.org/article/10.3389/fpsyt.2020.00001
https://www.frontiersin.org/article/10.3389/fpsyt.2020.00001
https://www.cambridge.org/core/journals/prehospital-and-disaster-medicine/article/abs/selfperception-of-medical-students-knowledge-and-interest-in-disaster-medicine-nine-years-after-the-approval-of-the-curriculum-in-german-universities/FE10DB0517502114E933E0ACC5051E5C
https://www.cambridge.org/core/journals/prehospital-and-disaster-medicine/article/abs/selfperception-of-medical-students-knowledge-and-interest-in-disaster-medicine-nine-years-after-the-approval-of-the-curriculum-in-german-universities/FE10DB0517502114E933E0ACC5051E5C
https://www.cambridge.org/core/journals/prehospital-and-disaster-medicine/article/abs/selfperception-of-medical-students-knowledge-and-interest-in-disaster-medicine-nine-years-after-the-approval-of-the-curriculum-in-german-universities/FE10DB0517502114E933E0ACC5051E5C
https://www.cambridge.org/core/journals/prehospital-and-disaster-medicine/article/abs/selfperception-of-medical-students-knowledge-and-interest-in-disaster-medicine-nine-years-after-the-approval-of-the-curriculum-in-german-universities/FE10DB0517502114E933E0ACC5051E5C
https://doi.org/10.1017/S1049023X17000280
http://www.ncbi.nlm.nih.gov/pubmed/28376940
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7363358/
https://doi.org/10.1186/s12245-015-0077-0
http://www.ncbi.nlm.nih.gov/pubmed/26335099
https://www.sciencedirect.com/science/article/pii/S1574626716300386
https://www.sciencedirect.com/science/article/pii/S1574626716300386
https://doi.org/10.1016/j.aenj.2016.08.001
http://www.ncbi.nlm.nih.gov/pubmed/27545578
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8694794/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8694794/
https://doi.org/10.2147/RMHP.S343789
http://www.ncbi.nlm.nih.gov/pubmed/34955660
https://www.mdpi.com/1660-4601/19/1/200
https://www.mdpi.com/1660-4601/19/1/200
https://doi.org/10.1186/1865-1380-7-4
http://www.ncbi.nlm.nih.gov/pubmed/24401695
https://doi.org/10.1371/journal.pone.0278056


[cited 2022 Jul 31]; 16(5):e0251270. Available from: https://journals.plos.org/plosone/article?id=10.

1371/journal.pone.0251270PMID: 33956910

18. Yagoub MM. Spatio-temporal and hazard mapping of Earthquake in UAE (1984–2012): Remote sens-

ing and GIS application. Geoenvironmental Disasters [Internet]. 2015 May 8 [cited 2022 Feb 24]; 2

(1):13. Available from: https://doi.org/10.1186/s40677-015-0020-y

19. The importance of disaster management and impact of natural disasters on hospitals—University of

Salford Institutional Repository [Internet]. [cited 2022 Feb 24]. Available from: http://usir.salford.ac.uk/

id/eprint/42764/

20. Natural Disasters and Risks in the UAE—1934 Words | Report Example [Internet]. Free Essays. [cited

2022 Feb 24]. Available from: https://ivypanda.com/essays/natural-disasters-and-risks-in-the-united-

arab-emirates/

21. Fares S. Together for Emergency Medicine in the United Arab Emirates! Mediterr J Emerg Med Acute

Care [Internet]. 2019 [cited 2022 Feb 24]; 1(1). Available from: https://escholarship.org/uc/item/

7tt8x7zv

22. Alhmoudi AA, Aziz Z. Integrated framework for early warning system in UAE. Int J Disaster Resil Built

Environ [Internet]. 2016 Jan 1 [cited 2022 Feb 24]; 7(4):361–73. Available from: https://doi.org/10.1108/

IJDRBE-08-2015-0040

23. Abbas Zaher W, Ahamed F, Ganesan S, Warren K, Koshy A. COVID-19 Crisis Management: Lessons

From the United Arab Emirates Leaders. Front Public Health [Internet]. 2021 Oct 29 [cited 2022 Feb

24]; 9:724494. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8585940/ https://doi.org/

10.3389/fpubh.2021.724494 PMID: 34778167

24. Baniyas N, Sheek-Hussein M, Al Kaabi N, Al Shamsi M, Al Neyadi M, Al Khoori R, et al. COVID-19

knowledge, attitudes, and practices of United Arab Emirates medical and health sciences students: A

cross sectional study. PLoS One. 2021; 16(5):e0246226. https://doi.org/10.1371/journal.pone.0246226

PMID: 33979340

25. Dalky HF, Ghader N, Kuwari MA, Alnajar M, Ismaile S, Almalik M, et al. Assessment of the Awareness,

Perception, Attitudes, and Preparedness of Health-care Professionals Potentially Exposed to COVID-

19 in the United Arab Emirates. J Multidiscip Healthc [Internet]. 2021 Jan 15 [cited 2022 Jul 31]; 14:91–

102. Available from: https://www.dovepress.com/assessment-of-the-awareness-perception-attitudes-

and-preparedness-of-h-peer-reviewed-fulltext-article-JMDH https://doi.org/10.2147/JMDH.S278479

PMID: 33488085

26. Eysenbach G. Improving the Quality of Web Surveys: The Checklist for Reporting Results of Internet E-

Surveys (CHERRIES). J Med Internet Res [Internet]. 2004 Sep 29 [cited 2022 Jul 31]; 6(3):e132. Avail-

able from: https://www.jmir.org/2004/3/e34 https://doi.org/10.2196/jmir.6.3.e34 PMID: 15471760

27. Al-Ziftawi NH, Elamin FM, Ibrahim MIM. Assessment of Knowledge, Attitudes, and Readiness to Prac-

tice Regarding Disaster Medicine and Preparedness Among University Health Students. Disaster Med

Public Health Prep [Internet]. 2021 Jun [cited 2022 Feb 24]; 15(3):316–24. Available from: https://www.

cambridge.org/core/journals/disaster-medicine-and-public-health-preparedness/article/abs/

assessment-of-knowledge-attitudes-and-readiness-to-practice-regarding-disaster-medicine-and-

preparedness-among-university-health-students/066A112D9508A7719728160315BEBCD4 https://

doi.org/10.1017/dmp.2019.157 PMID: 32115009

28. Feleke BT, Wale MZ, Yirsaw MT. Knowledge, attitude and preventive practice towards COVID-19 and

associated factors among outpatient service visitors at Debre Markos compressive specialized hospital,

north-west Ethiopia, 2020. PLOS ONE [Internet]. 2021 Jul 15 [cited 2022 Jul 31]; 16(7):e0251708.

Available from: https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0251708 PMID:

34264940

29. Heavy rains in UAE: These roads in Sharjah, Fujairah are closed due to unstable weather [Internet].

[cited 2022 Jul 31]. Available from: https://gulfnews.com/uae/heavy-rains-in-uae-these-roads-in-

sharjah-fujairah-are-closed-due-to-unstable-weather-1.89564199

30. Bayntun C, Rockenschaub G, Murray V. Developing a health system approach to disaster manage-

ment: A qualitative analysis of the core literature to complement the WHO Toolkit for assessing health-

system capacity for crisis management. PLoS Curr [Internet]. 2012 Aug 22 [cited 2022 Feb 24]; 4:

e5028b6037259a. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3461970/ https://doi.

org/10.1371/5028b6037259a PMID: 23066520

31. Hsu EB, Thomas TL, Bass EB, Whyne D, Kelen GD, Green GB. Healthcare worker competencies for

disaster training. BMC Med Educ [Internet]. 2006 Mar 20 [cited 2022 Feb 24]; 6(1):19. Available from:

https://doi.org/10.1186/1472-6920-6-19 PMID: 16549004

32. Emergency nurses and disaster response: An exploration of South Australian emergency nurses’

knowledge and perceptions of their roles in disaster response—ScienceDirect [Internet]. [cited 2022

Feb 24]. Available from: https://www.sciencedirect.com/science/article/pii/S1574626710004349

PLOS ONE Disaster medicine preparedness in United Arab Emirates

PLOS ONE | https://doi.org/10.1371/journal.pone.0278056 February 16, 2023 13 / 14

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0251270
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0251270
http://www.ncbi.nlm.nih.gov/pubmed/33956910
https://doi.org/10.1186/s40677-015-0020-y
http://usir.salford.ac.uk/id/eprint/42764/
http://usir.salford.ac.uk/id/eprint/42764/
https://ivypanda.com/essays/natural-disasters-and-risks-in-the-united-arab-emirates/
https://ivypanda.com/essays/natural-disasters-and-risks-in-the-united-arab-emirates/
https://escholarship.org/uc/item/7tt8x7zv
https://escholarship.org/uc/item/7tt8x7zv
https://doi.org/10.1108/IJDRBE-08-2015-0040
https://doi.org/10.1108/IJDRBE-08-2015-0040
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8585940/
https://doi.org/10.3389/fpubh.2021.724494
https://doi.org/10.3389/fpubh.2021.724494
http://www.ncbi.nlm.nih.gov/pubmed/34778167
https://doi.org/10.1371/journal.pone.0246226
http://www.ncbi.nlm.nih.gov/pubmed/33979340
https://www.dovepress.com/assessment-of-the-awareness-perception-attitudes-and-preparedness-of-h-peer-reviewed-fulltext-article-JMDH
https://www.dovepress.com/assessment-of-the-awareness-perception-attitudes-and-preparedness-of-h-peer-reviewed-fulltext-article-JMDH
https://doi.org/10.2147/JMDH.S278479
http://www.ncbi.nlm.nih.gov/pubmed/33488085
https://www.jmir.org/2004/3/e34
https://doi.org/10.2196/jmir.6.3.e34
http://www.ncbi.nlm.nih.gov/pubmed/15471760
https://www.cambridge.org/core/journals/disaster-medicine-and-public-health-preparedness/article/abs/assessment-of-knowledge-attitudes-and-readiness-to-practice-regarding-disaster-medicine-and-preparedness-among-university-health-students/066A112D9508A7719728160315BEBCD4
https://www.cambridge.org/core/journals/disaster-medicine-and-public-health-preparedness/article/abs/assessment-of-knowledge-attitudes-and-readiness-to-practice-regarding-disaster-medicine-and-preparedness-among-university-health-students/066A112D9508A7719728160315BEBCD4
https://www.cambridge.org/core/journals/disaster-medicine-and-public-health-preparedness/article/abs/assessment-of-knowledge-attitudes-and-readiness-to-practice-regarding-disaster-medicine-and-preparedness-among-university-health-students/066A112D9508A7719728160315BEBCD4
https://www.cambridge.org/core/journals/disaster-medicine-and-public-health-preparedness/article/abs/assessment-of-knowledge-attitudes-and-readiness-to-practice-regarding-disaster-medicine-and-preparedness-among-university-health-students/066A112D9508A7719728160315BEBCD4
https://doi.org/10.1017/dmp.2019.157
https://doi.org/10.1017/dmp.2019.157
http://www.ncbi.nlm.nih.gov/pubmed/32115009
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0251708
http://www.ncbi.nlm.nih.gov/pubmed/34264940
https://gulfnews.com/uae/heavy-rains-in-uae-these-roads-in-sharjah-fujairah-are-closed-due-to-unstable-weather-1.89564199
https://gulfnews.com/uae/heavy-rains-in-uae-these-roads-in-sharjah-fujairah-are-closed-due-to-unstable-weather-1.89564199
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3461970/
https://doi.org/10.1371/5028b6037259a
https://doi.org/10.1371/5028b6037259a
http://www.ncbi.nlm.nih.gov/pubmed/23066520
https://doi.org/10.1186/1472-6920-6-19
http://www.ncbi.nlm.nih.gov/pubmed/16549004
https://www.sciencedirect.com/science/article/pii/S1574626710004349
https://doi.org/10.1371/journal.pone.0278056


33. Nofal A, Alfayyad I, Khan A, Aseri ZA, Abu-Shaheen A. Knowledge, attitudes, and practices of emer-

gency department staff towards disaster and emergency preparedness at tertiary health care hospital in

central Saudi Arabia. Saudi Med J [Internet]. 2018 [cited 2022 Feb 24]; 39(11):1123–9. Available from:

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6274652/ https://doi.org/10.15537/smj.2018.11.23026

PMID: 30397712

34. Far SST, Marzaleh MA, Shokrpour N, Ravangard R. Nurses’ Knowledge, Attitude, and Performance

about Disaster Management: A Case of Iran. Open Public Health J [Internet]. 2020 Sep 22 [cited 2022

Feb 24]; 13(1):441–6. Available from: https://openpublichealthjournal.com/VOLUME/13/PAGE/441/

35. Ahayalimudin N, Ismail A, Saiboon IM. Disaster management: a study on knowledge, attitude and prac-

tice of emergency nurse and community health nurse. BMC Public Health [Internet]. 2012 Nov 27 [cited

2022 Feb 24]; 12(2):A3. Available from: https://doi.org/10.1186/1471-2458-12-S2-A3

36. Naser WN, Saleem HB. Emergency and disaster management training; knowledge and attitude of

Yemeni health professionals- a cross-sectional study. BMC Emerg Med [Internet]. 2018 Aug 6 [cited

2022 Feb 24]; 18(1):23. Available from: https://doi.org/10.1186/s12873-018-0174-5 PMID: 30081832

37. Diab GM, Mabrouk SM. The effect of guidance booklet on knowledge and attitudes of nurses regarding

disaster preparedness at hospitals. J Nurs Educ Pract [Internet]. 2015 Jun 11 [cited 2022 Feb 24]; 5(9):

p17. Available from: http://www.sciedupress.com/journal/index.php/jnep/article/view/7019

38. Vhiriri EP, Msimang A, Laubscher RK, Irwin Y, Chiwanza F, Tandlich R. Natural Disasters and the Role

of Pharmacists: A Focus on Policy and Protocols in South Africa. In: Nhamo G, Dube K, editors.

Cyclones in Southern Africa: Volume 2: Foundational and Fundamental Topics [Internet]. Cham:

Springer International Publishing; 2021 [cited 2022 Feb 24]. p. 153–67. (Sustainable Development

Goals Series). Available from: https://doi.org/10.1007/978-3-030-74262-1_10

PLOS ONE Disaster medicine preparedness in United Arab Emirates

PLOS ONE | https://doi.org/10.1371/journal.pone.0278056 February 16, 2023 14 / 14

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6274652/
https://doi.org/10.15537/smj.2018.11.23026
http://www.ncbi.nlm.nih.gov/pubmed/30397712
https://openpublichealthjournal.com/VOLUME/13/PAGE/441/
https://doi.org/10.1186/1471-2458-12-S2-A3
https://doi.org/10.1186/s12873-018-0174-5
http://www.ncbi.nlm.nih.gov/pubmed/30081832
http://www.sciedupress.com/journal/index.php/jnep/article/view/7019
https://doi.org/10.1007/978-3-030-74262-1_10
https://doi.org/10.1371/journal.pone.0278056

