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ABSTRACT
Objectives: The aim of this study is to assess the knowledge (K), attitude (A), and readiness to practice (rP)
levels regarding disaster medicine and preparedness among health profession students at Qatar
University.

Methods: A survey-based study was carried out to assess medical, pharmacy, and health sciences
students’ KArP levels using pretested and validated questionnaire. Student’s t-test, analysis of variance,
correlation, and linear regression were used with an alpha level of 0.05.

Results: The difference in the mean KArP level between genders was not significant (P> 0.05). Students
from the College of Health Sciences had significantly higher KArP levels than those from the College of
Pharmacy (101.5 vs 90.0; P= 0.033). Overall, Qatari students had better knowledge, attitude, and read-
iness to practice scores and total KArP scores than non-Qatari students. Moreover, students who were
born in Qatar also had better knowledge, attitude, and readiness to practice scores and total KArP scores
than students who were born outside Qatar. Significant direct moderate correlations were found among
the 3 KArP parameters (P< 0.001). Knowledge and attitudes were indicated to be significant predictors
of readiness to practice (P< 0.001).

Conclusions: Students from the health colleges at Qatar University have moderate disaster medicine
preparedness
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Access to medication is an essential pillar of
human rights to health.1 Therefore, medica-
tion accessibility should be secured through-

out the medication supply chain. This aim can mainly
be achieved by tackling the issues of rational selection
of medication, affordable prices, reliable health and
supply systems, and sustainable medication supply.1,2

Nonetheless, the security of the medication supply
chain and the functionality of health-care systems
are affected by the occurrence of both human-made
disasters, such as wars, embargos, and terrorism, as well
as natural disasters, including earthquakes, floods, hur-
ricanes, and fires.3,4 Unfortunately, disasters can hap-
pen at any time, impairing health-care delivery and
the country’s economy.5

The success of disaster responses mainly depends on the
degree of successful disaster preparedness.5Disaster prepar-
edness is defined as “measures taken to prepare for and
reduce the effects of disasters. That is, to predict and,
where possible, prevent disasters, mitigate their impact
on vulnerable populations, and respond to and effectively
cope with their consequences”.6 Therefore, it is apparent
that disaster preparedness is an organizational process and

that knowledge (K), attitude (A), and practice (P) are the
main components of such a process.7 In the context of
health systems, health-care professionals should have high
levels of KAP to ensure a high level of disaster medicine
preparedness. Therefore, their KAP should be evaluated
and improved if required. KAP and skills need to be
acquired at the university level.

However, in some of the countries where health-care
professionals’ disaster preparedness has been assessed,
the levels of preparedness were not sufficient. For
instance, in a study that assessed the knowledge of,
preparedness for, and willingness to respond to a disas-
ter among hospital staff in an urban center in Australia,
the staff level of preparedness was low because of a lack
of education, insufficient training, and limited disaster
experience,8-10

Similarly, some studies conducted in low- and middle-
income countries (LMICs), such as China, Yemen,
Saudi Arabia, Ethiopia, and Malaysia, to evaluate disas-
ter medicine preparedness among health-care profession-
als revealed under-preparedness, with knowledge levels
ranging from inadequate to somewhat satisfactory.9-14
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Naser and Saleem (2018) determined that the absence of teach-
ing programs is a major issue in health professionals’ lack of
knowledge regarding disaster preparedness11; in Ethiopia, the
respondents felt the need for training in disaster, but unfortu-
nately, opportunities were lacking.12

On the other hand, some studies that have addressed the same
topic but among health students, taking into consideration
that such students are future health-care professionals, had dif-
ferent findings. In 1 study conducted in the United States of
America (US) to evaluate medicine, nursing, and dental
students’ knowledge, attitude, and confidence to practice lev-
els in case of a disaster, students had good knowledge levels and
were able to use the existing curricula, with only minor mod-
ifications; thus, the addition of a few focused subjects could be
made to improve knowledge.15 However, some other studies
also based on student responses have revealed different out-
comes. For instance, studies from European countries, such
as Germany, Italy, and the Netherlands, have revealed that
medical students have low knowledge and confidence regard-
ing disaster medicine.16-18 Similarly, in a study in Shanghai,
China, the authors reported negative findings regarding
students’ knowledge and concluded that the students’ current
education did not match the required knowledge level and
needs for disaster preparedness.19 In the Gulf region, 2 studies
at different universities in Saudi Arabia that evaluated health
students’ knowledge and attitudes showed that students were
under-prepared to respond to disasters and that integration of
disaster knowledge into the undergraduate curriculum was
needed.5,20

Disaster preparedness training for future health-care
professionals has been recognized as a main component of
medical education. Previous studies have documented that
medical students do not believe that they have received
adequate training for responding to disasters. Health profession
students in LMICs are speculated to receive relatively limited
exposure to these topics. Courses in disaster preparedness
would help to increase the workforce available in the
health-care system to deal with disaster events. To date, only
a few studies have examined the perspectives of future health-
care professionals on disaster medicine preparedness issues.
With the increase in the risk of disasters in the region, a study
is crucially needed.

Of note, although Qatar is subjected to different types of disas-
ters, including human-made disasters such as blockages and
wars, studies evaluating the level of disaster medicine prepar-
edness among health-care professionals and students, as future
professionals, are lacking.

A blockade has been imposed against Qatar by its neighboring
countries, ie, Saudi Arabia, Bahrain, theUnitedArab Emirates
and Egypt, for almost 24 months.21 No one knows what will
happen in the near future. Therefore, the aim of this study

is to assess the level of disaster medicine preparedness among
health-care students at Qatar University by assessing and
evaluating their knowledge (K), attitude (A), and readiness
to practice (rP) regarding disaster medicine and preparedness.

METHODS
Study Design
A cross-sectional quantitative observational survey-based
study was conducted to assess students’ KArP levels. The study
was conducted at Qatar University, the only public university
in the country.

Ethical Considerations
This study was approved by the Qatar University Institutional
Review Board (QU-IRB) on April 7, 2018 (QU-IRB 918-
E/18). In addition, the administration department of each col-
lege agreed to participate in the study. The consent form was
attached to the distributed surveys, and a respondent returning
the survey indicated his or her agreement to participate in
the study.

Study Participants and Sample Size
The targeted population was undergraduate students from the
College of Pharmacy (CPH), College of Medicine (CMED),
and College of Health Sciences (CHS). Of a total population
of 774 students, a sample size of 187 students was needed. The
required sample size was calculated based on a margin of error
of 5%, a 95% confidence level, and an 80% response distribu-
tion. Raosoft® was used to perform this calculation.22 Students
were recruited based on convenience sampling through the
stratification of the colleges. Undergraduate students from
the CPH, CMED, and CHS were included in the study with
no restrictions on age, gender, or study level/academic year.
Postgraduate students and students who participated in the
pilot phase were excluded.

Outcome Measures
The primary outcome of the study was the assessment of KArP
levels among health students at Qatar University. In our study,
Knowledge is defined as the fact or condition of knowing
about disaster preparedness with familiarity gained through
experience23; Attitude is defined as a way of behaving that is
caused by experiences of or opinions about disaster24; and
Readiness is defined as a state of preparation and willingness
to practice if a disaster were to occur.25

Tool Development
The questionnaire was developed from review of literature of
previous studies and was adopted with a few modifications to
fit the context of this study.7,11,15,26 The questionnaire was
composed of 3 main domains assessing knowledge, attitude,
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and readiness to practice, as well as an additional domain to
collect the participants’ demographics. The knowledge section
consisted of a total of 22 yes/no questions and had a maximum
value of 22 points. To categorize the scores, cut-off points were
set as follows: below 7 points was considered low (25th quartile),
7-12 points was moderate (more than the 25th quartile and
less than the 75th quartile), and above 12 points was high
(75th quartile). The attitude section had a total of 16 scale
questions (strongly agree, agree, neither agree nor disagree,
disagree, strongly disagree) and a maximum of 80 possible
points. Similar to the knowledge domain, a score between
42 points and 56 points was considered moderate (25th-75th
quartiles), a score below 42 points was low, and a score above
56 points was high. The readiness to practice section consisted
of 11 scale questions (strongly agree, agree, neither agree nor
disagree, disagree, strongly disagree, and not applicable) that
were worth a maximum of 55 points. A score below 31 points
was considered low (25th quartile), a score between 31 and 38
points was moderate (above the 25th quartile and less than the
75th), and a score above 38 points was high (75th quartile).

After developing the questionnaire, a pilot study involving
5 students was conducted. The questionnaire was then
validated and adjusted based on the feedback provided by
the respondents during the pilot phase. Cronbach’s alpha
for the final tool was K= 0.627, A= 0.897, rP = 0.734, and
overall KArP= 0.909 (total of 49 items). Deleting any of
the items would not have further improved the measures.
Thus, all items for each domain were maintained.

Data Collection
The data were collected through a self-administered survey
that was manually distributed to students from the 3 colleges.
One representative from each college was identified to assist in
reaching the respondents.

Data Analysis
The collected data were analyzed using SPSS V-24.27 To test
for the normality of the results, the Shapiro-Wilk test was
used. The results of the descriptive analysis were reported
as the frequency (%) or mean (±SD). Independent Student’s
t-test was used to compare the differences in gender and
KArP scores. One-way analysis of variance was conducted
to compare students’ majors and their effect on readiness
to practice, followed by post hoc analysis using Tukey’s test.
Pearson’s correlation was used to establish the strength of the
relationship among the 3 parameters (K, A, and rP). Linear
regression was performed to predict readiness to practice
(dependent variable) from knowledge and attitude (inde-
pendent variables).

RESULTS
Table 1 shows that more students were female, from the
CHS, and Qatari than were male, from the CHP or CMED,
or non-Qatari, respectively. In terms of nationality, among
the non-Qatari students, many of the students were Egyptian
(n= 28; 21.9%), Jordanian (n= 13; 10.2%), and Syrian
(n= 13; 10.2%).

Table 2 illustrates the association between the respondents’
attitude, knowledge, and readiness scores based on the respon-
dents’ demographics and educational profiles. Respondent age
was significantly inversely correlated with the knowledge score
and the total KArP score. This result indicated that the youn-
ger respondents had higher knowledge scores and higher total
KArP scores than older respondents. The findings showed no
significant differences in knowledge, attitudes, and readiness
to practice based on gender. Both males and females had
moderate knowledge, attitude, and readiness to practice scores.
Further analysis indicated that there were significant
differences between the colleges in terms of the knowledge

TABLE 1
Respondents’ Demographics and Educational Profiles

Characteristics Frequency (%) Mean (SD)
Age (year) 20.27 (1.66)
Gender Male 16 12.5

Female 112 87.5
Study major Medicine 34 26.6

Pharmacy 37 28.8
Health sciences 57 44.5

Academic year Freshman 24 20.0
Sophomore 41 34.2
Junior 26 21.7
Senior 29 24.2

Nationality Qatari 21 16.4
Non-Qatari 107 83.6

Place of birth Qatar 60 46.9
Outside Qatar 67 52.3

The total percentage is not equal to 100% due to missing values.
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scores and totalKArP scores.All the students in the 3 colleges had
moderate knowledge, attitude, and readiness to practice scores.

The analysis also demonstrated significant differences in the
knowledge, attitude, and readiness to practice scores and
the total KArP scores between respondents of different aca-
demic years. The freshmen had high attitude scores, but
otherwise all students in the different academic years had
moderate knowledge, attitude, and readiness to practice
scores. When comparing the knowledge, attitude, readiness
to practice scores and total KArP scores based on the nation-
ality and place of birth of the respondents, the results for each
comparison were significant. Qatari students had higher
scores in all domains, including the total KArP scores, than
non-Qatari students. Qatari students had high scores in all
domains, while the non-Qatari students had moderate
knowledge, attitude, and readiness to practice scores. The
respondents who were born in Qatar also had higher scores
in all domains, including total KArP scores, than students
who were not born in Qatar. Both categories of students
had moderate knowledge, attitude, and readiness to practice
scores.

The findings indicated that the respondents’ knowledge
scores were positively correlated with their attitude scores
(moderate), readiness to practice scores (moderate), and over-
all KArP scores (high) (Table 3). Moreover, their attitude
scores were moderately positively correlated with their readi-
ness to practice scores and highly positively correlated with

their overall KArP scores. The readiness to practice scores were
also correlated with the overall KArP scores (high).

There were significant direct moderate correlations among the
3 KArP parameters (P< 0.001)

The students had moderate KArP scores (Figure 1). Further
analysis using multiple linear regression analysis illustrated
direct moderate effects of knowledge and attitude on readiness
to practice, as shown in Equation 1 (P< 0.001). The regression
equation estimated the level of readiness to practice based on
the knowledge and attitude levels.

rP ¼ 0:892Kþ 0:217Aþ 14:371 [1]

DISCUSSION
According to the United Nations Office for Disaster Risk
Reduction (UNISDR), disasters have caused economic losses
to low- and lower-middle-income countries.28 Between 1998
and 2017, approximately 1.3 million people were killed due
to disasters. Moreover, disasters caused 4.4 billion people to
be injured, homeless, or in need of emergency assistance.
The Insurance Information Institute29 reported that in 2016,
there were 327 disaster events, of which 136 (42%) were
human-made disasters. According to the INFORM 2018
Risk Index,30 which provides the level of vulnerability of a
country, Qatar has an index of 1.3 (vs Saudi Arabia= 3.0,
United Arab Emirates = 2.0, and Bahrain = 0.9). Physical

TABLE 2
K, A, and rP Scores Based on the Respondents’ Demographics and Educational Profiles

Characteristic K (n= 111) A (n= 124) rP (n= 12 0) KArP (total score) (n= 100)
Mean (SD) Mean (SD) Mean (SD) Mean (SD)

KArP score 9.82 (3.33) 50.23 (11.27) 34.41 (7.35) 95.6 (20.0)
Age (year) r= -0.233 r= -0.136 r= -0.155 r= -0.283

P-Value 0.025 0.169 0.122 0.010
Gender Male 9.9 (3.7) 50.8 (7.9) 34.3 (11.4) 95.43 (21.70)

Female 9.8 (3.3) 50.1 (11.7) 34.4 (6.6) 95.63 (19.89)
P-Value 0.897 0.843 0.927 0.973

Study major Medicine 10.26 (3.41) 47.68 (10.03) 33.70 (8.99) 92.58 (20.16)
Pharmacy 8.58 (2.55) 48.73 (8.58) 32.77 (4.58) 90.00 (13.81)
Health sciences 10.39 (3.56) 52.91 (13.14) 35.96 (7.52) 101.47 (22.45)
P-Value 0.035 0.067 0.112 0.033

Academic year Freshman 11.05 (3.20) 56.08 (10.55) 37.70 (7.45) 107.74 (20.19)
Sophomore 10.45 (3.28) 49.74 (12.03) 34.87 (5.14) 97.19 (18.69)
Junior 9.10 (3.49) 50.92 (9.03) 35.25 (6.43) 95.83 (13.77)
Senior 8.62 (2.91) 45.69 (11.12) 30.11 (8.92) 83.60 (19.88)
P-Value 0.034 0.009 0.002 0.001

Nationality Qatari 12.05 (3.57) 57.48 (12.44) 38.65 (6.90) 109.44 (22.59)
Non-Qatari 9.10 (3.04) 48.22 (10.53) 33.25 (7.17) 91.30 (18.17)
P-Value 0.000 0.001 0.003 0.000

Place of birth Qatar 10.9 (3.2) 54.1 (11.3) 36.2 (7.2) 103.54 (19.28)
Outside Qatar 8.8 (3.1) 47.1 (10.3) 33.0 (7.1) 88.27 (17.96)
P-Value 0.001 0.000 0.016 0.000

Values in boldface type are statistically significant.
Abbreviations: A, attitude; K, knowledge; KArP, knowledge, attitude, and readiness to practice; rP, readiness to practice.
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exposure and physical vulnerability are integrated in the
hazard and exposure dimension, the fragility of the socio-
economic system represents the INFORM vulnerability
dimension, and the lack of resilience to cope and recover is
categorized under the lack of coping capacity dimension.

Disaster medicine provides care for the victims of natural and
human-made disasters. It is concerned with the health, medi-
cal, and emotional aspects of disasters and also includes disaster
management. Health-care professionals need to be competent
and willing to respond to disasters and need to be involved in
the areas of preparedness, recovery, and mitigation.31

Preparedness is 1 of the 4 phases of the disaster medicine cycle.
The other phases include planning and mitigation, response,

and recovery. For health-care professionals to be competent
and willing to respond to disasters, disaster medicine prepared-
ness should be the central component of the curriculum for
health-care profession students.

This study showed that the difference in the mean KArP level
between genders was not significant. Students from the CHS
had significantly higher KArP levels than those from the CHP,
but no other significant differences were found in the other
comparisons. Nationality was another important parameter
that we addressed in this questionnaire. Qatar University is
multi-cultural environment that comprise of students of
different nationalities. One’s nationality can affect his/her
background about disaster medicine and preparedness. We
assumed that people who come from countries with multiple
disaster experiences, eg, Syria, Iraq, would have higher knowl-
edge for example, and those who are long-term residents in
Qatar or Qatari would have higher attitude and readiness to
practice under disastrous situations in Qatar. Therefore, we
sought to analyze the students’ KArP levels based on their
nationalities.

Overall, theQatari students and the students who were born in
Qatar had better knowledge, attitude, readiness to practice
scores and total KArP scores than the non-Qatari students
and the students who were born outside Qatar, respectively.
Regardless of where the students hail, they should share a sense
of belonging to the local community. The knowledge of disas-
ter medicine should not be able to be demarcated by country of
origin by a survey, because the students should have been
accepted to their respective programs based on a similar foun-
dation of knowledge. A student’s attitude and readiness to
practice should not be based on country of origin too.
Students who live in this country and have been accepted
to these programs should share a bond to their host country.
Nevertheless, our study is not able to assess the sense of belong-
ing level of the students, which may be an explanatory factor
for the attitude and the overall preparedness for disaster

FIGURE 1
Knowledge, Attitude, and Readiness to Practice Levels
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TABLE 3
Association Between Knowledge, Attitude, and Readiness to Practice Scores Among the Respondents

Knowledge Attitude Readiness KArP
Knowledge Pearson correlation .577* .624* .757*

P-Value 0.000 0.000 0.000
n 107 103 100

Attitude Pearson correlation .634* .931*
P-Value 0.000 0.000
n 117 100

Readiness Pearson correlation .861*
P-Value 0.000
n 100

KArP Pearson correlation .757* .931* .861*
P-Value 0.000 0.000 0.000
n 100 100 100

Abbreviation: KArP, knowledge, attitude, and readiness to practice.
*Correlation is significant at the 0.01 level (2-tailed).
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medicine. This aspect needs to be studied further. One study
that looked at the Chinese students who study in the United
States has deduced that the sense of belonging among the stu-
dents could vary because of the differences across gender, race,
culture, and identity among students.31 It was also shown that
international students who grew up in another culture usually
have different personal interests, ways of communication, daily
routines, and perceptions on many things, which can affect
their belonging in a specific community.32

These findings indicate a sense of belonging shared by the local
population and immigrants that needs to be studied further.
Significant direct moderate correlations were found among
the 3 KArP parameters. Knowledge and attitudes were proven
to be significant predictors of readiness to practice. The knowl-
edge, attitude, and readiness to practice levels of the respon-
dents were mostly moderate.

Knowledge Level and Importance of Curriculum
Development
Several studies have indicated that disaster medicine knowl-
edge levels among students are not satisfactory. A national sur-
vey was conducted in the Netherlands to evaluate the disaster
medicine knowledge of Dutch senior medical students. The
study concluded that students were not educated on disaster
situations, despite showing a high willingness to respond.18

A study was conducted in Germany to assess medical students’
self-perceptions of their knowledge and interest in disaster
medicine 9 years after the implementation of a standardized
disaster medicine curriculum in German medical schools.
The study found that the number of trained students was still
low.16 Eighteen percent of the respondents stated having some
knowledge of disaster management for chemical, biological
and radio-nuclear cases.33 Their study illustrated that the
knowledge levels of our respondents, generally, was no better
than those reported in the above studies.

Based on the study findings, should we incorporate disaster-
related courses into the curriculum?Many studies have shown
the importance of having structured courses and syllabi in
colleges. A study was conducted to develop an introductory
disaster curriculum for medical students. The objective also
focused on measuring students’ knowledge and satisfaction
with the course. The disaster elective course was evaluated
highly by medical students.34 A pre-post study measured
the extent to which 4th-year medical students perceived,
learned, and applied basic concepts of disaster medicine
through a curriculum. The curriculum had a significant
impact on the students’ overall knowledge and willingness
to learn.35

Smith et al. reviewed the inclusion of disaster medicine in
medical curricula in the United States. They also studied
the content areas addressed. The study indicated that only a
small percentage of US medical colleges include disaster

medicine in their core curriculum. In addition, there is a lack
of competency-based training within the topics.36 Woodard
et al. called for pharmacy colleges to prepare students for disas-
ters and incorporate emergency preparedness training into
curricula. They also encouraged community pharmacists to
develop their knowledge and skills through continuing educa-
tion programs.37 Bajow et al. focused on the development of a
curriculum to promote learning in disaster medicine. The
course consists of 2 weeks of classroom activities followed by
8 weeks of e-learning structured within 5 domains of disaster
medicine. The curriculum introduces core principles in emer-
gency medicine, public health, and disaster management.38

In addition, Bajow and colleagues evaluated the efficacy of a
disaster medicine curriculum designed for medical students.
The findings indicated that it was effective for teaching under-
graduate medical students disaster medicine.39 An American
study at a US allopathic medical school evaluated the effec-
tiveness of a voluntary training program in increasing the
knowledge of medical students to respond to disasters.
A pre-post study of student knowledge proved that the disaster
curriculum improved students’ knowledge of emergency pre-
paredness. The intervention is low cost, and it had a high
impact on public health emergencies.40 A Web-based study
was carried out among U.S. medical students to evaluate per-
ceptions of and the likelihood of responding to disaster scenar-
ios. The study concluded that education and training in
disaster medicine preparedness is lacking.41

Due to the increased number of disasters, many Italian govern-
ment and scientific institutions have agreed to include disaster
medicine education in the medical curriculum. A survey was
conducted among medical students. Approximately 40% had
never heard about disaster medicine, 91% had never attended
elective academic courses on disaster medicine, and 87.6% had
never attended nonacademic courses on disaster medicine.17

An online survey was conducted in Belgium to assess the
extent of military training in disaster education in medical sci-
ence students and to compare the education of military stu-
dents with that of civilian medical students. The military
students’ scores improved with the educational level attained,
and the military students scored higher on knowledge and
capability than civilian medical students. The study concluded
that the military background and training of the military stu-
dents made them better prepared for disaster situations than
their civilian counterparts.42

Most of the Belgian students surveyed had never attended
courses on disaster medicine during their medical school pro-
gram.17 Nakura shared his experience in handling medicines
and ensuring the effective use of medicines during the earth-
quake in Japan. Several important characteristics, such as
effective decision-making and clinical reasoning and good
teamwork, are crucial during emergency events. He also rec-
ommended the inclusion of disaster management in pharmacy
education.43
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Gowing and colleagues conducted an integrative literature
review and found that all types of disaster preparedness
activities lead to improvements in knowledge, skills, and
attitudes regarding preparedness for disasters.44 Importantly,
the development of preparedness activities should involve inter-
disciplinary personnel, be comprehensive, and include instruc-
tive design.45 The 13th World Congress on Disaster and
Emergency Medicine, convened in Melbourne, Australia, in
May 2003, requested the World Association for Disaster and
Emergency Medicine (WADEM) to lead the development
of “International Standards and Guidelines on Education
and Training for Disaster Medicine”. The main focus of the
Working Group is to “develop standards and guidelines for
education and training in the multi-disciplinary health response
to major events that threaten the health status of a community.
The contemporary view is that of a multi-disciplinary health
response to major events that threaten the health status of a
community, including the prevention and mitigation of future
events”.46

Attitudes and Readiness to Practice
Our study showed that generally, the attitude scores among our
respondents (in terms of gender, study major, academic year,
nationality, and place or birth) were moderate, except for
those of Qataris, who had higher attitude scores. Our study also
showed that all 3 domains were correlated; knowledge was
moderately correlated with attitude and readiness to practice,
and attitude was correlated with readiness to practice. Kaiser
et al. noted that medical students are willing to respond to dis-
aster scenarios. The study recommended that medical students
should be equipped with adequate relevant knowledge, skills,
and direction.41 Sauser and co-workers conducted a survey in
the United States among allopathic medical students to under-
stand their levels of preparedness and willingness to perform
medical procedures in the event of a disaster. The students
did have skills that could be useful in a disaster response.47

More than four-fifths (91.4%) of Italian medical students
reported that they would welcome the introduction of a course
on disaster medicine in their core curriculum, and almost all
the respondents (94.1%) considered knowledge of disaster
medicine important for their future careers.17 Although
German students were highly motivated, the majority of them
were not well educated regarding disaster medicine.16

A Belgian study indicated that the respondents would like
to increase their knowledge in this area and would welcome
the introduction of specific courses into the standard medical
curriculum.17

Study Recommendations
During crisis, health-care professionals are in a strategic posi-
tion to determine patients’ medication needs. Patients might
require no medication or they may have prescriptions for
chronic diseases that need to be refilled.48 Examples of colleges
involved in disaster preparedness plans and relief are scarce.49

Monk et al. called for more initiatives from colleges to be
involved/engaged in disaster preparedness planning. Students
should also be educated about disaster preparedness, for exam-
ple, through an elective course.48 We recommend expanding
the study to other universities in the country and conducting a
study among health-care professionals. Based on the location
of Qatar within the middle-eastern region of conflict and
crisis, the 3 health colleges at Qatar University should consider
incorporating disaster medicine preparedness topics into their
curricula. It will also be interesting to assess the level of sense of
belonging among students especially in countries like Qatar,
where the majority of the people and residents are foreigners,
and its relationship with attitude and readiness to practice, for
example through a mixed-method approach.

Study Limitations
The method of recruitment of the students from the 3 colleges
was a major limitation, as we did not have an email list.
Volunteers from each college were identified to reach the
respondents and to recruit as many as possible. In addition,
the sample size was lower than expected. As a result, the study’s
conclusions are not easily generalized. Some respondents
refused to participate due to their busy schedules and survey
fatigue. The study involved only health profession students
in 1 university. More universities need to be involved in the
future to better represent health profession students in the
country. Lastly, as the study relied on a survey, self-reported
data might have caused bias. Another important aspect that
this study is not able to measure is the level of sense of belong-
ing of the students, especially among the nonlocals, whichmay
be 1 of the explanatory factors of the different levels of KArP
that we obtained among Qataris and non-Qataris. Despite
these limitations, our study had produced important findings,
which warrant for further investigation.

CONCLUSIONS
Students from the 3 health colleges at Qatar University have
moderate disaster medicine preparedness and may benefit from
disaster medicine education and awareness. Significant direct
moderate correlations were found among the 3 KArP param-
eters. Knowledge and attitudes were proven to be significant
predictors of readiness to practice. The knowledge, attitude,
and readiness to practice levels of the respondents were mostly
moderate.

About the Authors
Clinical Pharmacy and Practice Section, College of Pharmacy, QU Health, Qatar
University, Doha, Qatar (Ms Al-Ziftawi, Ms Elamin, Dr Mohamed Ibrahim).

Correspondence and reprint requests to Mohamed Izham Mohamed Ibrahim, Head
of Research and Graduate Studies – Pharmacy, Professor of Social and
Administrative Pharmacy, College of Pharmacy, QU Health, Qatar University,
P.O. Box 2713, Doha, Qatar (e-mail: mohamedizham@qu.edu.qa).

Disaster medicine and preparedness in Qatar

322 Disaster Medicine and Public Health Preparedness VOL. 15/NO. 3

https://doi.org/10.1017/dmp.2019.157 Published online by Cambridge University Press

mailto:mohamedizham@qu.edu.qa
https://doi.org/10.1017/dmp.2019.157


Acknowledgments
The authors acknowledge Drs. Badreyah, Awaisu, Rachid, and Alali for their
ideas in the initial project to target healthcare professionals. The findings
achieved herein are solely the responsibility of the authors.

Funding
The study was funded by Qatar University Student Grant No. QUST-1-CPH-
2019-12

Conflict of interest
None to declare

REFERENCES

1. United Nations Human Rights Office of the High Commissioner. Access
to Medicines - A Fundamental Element of the Right to Health. [cited
December 25, 2018]. https://www.ohchr.org/EN/Issues/Development/
Pages/AccessToMedicines.aspx (Accessed January 24, 2020).

2. World Health Organization. Medicines Supply. [cited December 18,
2018]. http://www.who.int/medicines/areas/access/supply/en/ (Accessed
January 24, 2020).

3. WHO-PAHO. Natural Disasters − Protecting the Public’s Health. Scientific
Publication No. 575. Washington, DC: Pan American Health
Organization; 2000.

4. Ochi S, Hodgson S, Landeg O, et al. Medication supply for people evacu-
ated during disasters. J Evid Based Med. 2015;8:39-41.

5. Alrazeeni D. Saudi EMS Students’ Perception of and Attitudes toward
their Preparedness for DisasterManagement. J Educ Pract. 2015;6:110-116.

6. International Federation of Red Cross and Red Crescent Societies.
Disaster Preparedness. [cited December 19, 2018]. https://media.ifrc.org/
ifrc/what-we-do/disaster-and-crisis-management/disaster-preparedness/
(Accessed January 24, 2020).

7. Sinha A, Pal DK, Kasar PK, et al. Knowledge, attitude and practice of dis-
aster preparedness and mitigation among medical students. Disaster Prev
Manag. 2008;17(4):503-507.

8. Corrigan E, Samrasinghe I. Disaster preparedness in an Australian urban
trauma center: staff knowledge and perceptions. Prehosp Disaster Med.
2012;27(05):432-438.

9. Hui Z, Jian-Shi H, Xiong H, et al. An analysis of the current status of hos-
pital emergency preparedness for infectious disease outbreaks in Beijing,
China. Am J Infect Control. 2007;35(1):62-67.

10. Zhiheng Z, CaixiaW, Jiaji W, et al. The knowledge, attitude and behavior
about public health emergencies and the response capacity of primary care
medical staffs of Guangdong Province, China. BMC Health Serv Res.
2012;12:338.

11. Naser WN, Saleem HB. Emergency and disaster management training;
knowledge and attitude of Yemeni health professionals- a cross-sectional
study. BMC Emerg Med. 2018;18(1):23. doi: 10.1186/s12873-018-0174-5

12. Berhanu N, Abrha H, Ejigu Y, et al. Knowledge, Experiences and training
needs of health professionals about disaster preparedness and response in
southwest Ethiopia: a cross sectional study. Ethiop J Health Sci. 2016;
26(5):415-426.

13. Ahayalimudin N, Osman NN. Disaster management: Emergency nursing
and medical personnel’s knowledge, attitude and practices of the East
Coast region hospitals of Malaysia. Australas Emerg Nurs J. 2016;19(4):
203-209. doi: 10.1016/j.aenj.2016.08.001

14. Nofal A, Alfayyad I, Khan A, et al. Knowledge, attitudes, and practices of
emergency department staff towards disaster and emergency preparedness
at tertiary health care hospital in central Saudi Arabia. Saudi Med J.
2018;39(11):1123-1129. doi: 10.15537/smj.2018.11.23026

15. MarkensonD,Woolf S, Redlener I, ReillyM. Disaster medicine and public
health preparedness of health professions students: a multidisciplinary

assessment of knowledge, confidence, and attitudes. Disaster Med Public
Health Prep. 2013;7(05):499-506.

16. Wunderlich R, Ragazzoni L, Ingrassia PL, et al. Self-perception of medical
students’ knowledge and interest in disaster medicine: nine years after the
approval of the curriculum in German universities. Prehosp Disaster Med.
2017;32(04):374-381.

17. Ragazzoni L, Ingrassia PL, Gugliotta G, et al. Italian medical students and
disaster medicine: Awareness and formative needs. Am J Disaster Med.
2013;8(2):127-136.

18. Mortelmans LJ, Bouman SJ, Gaakeer MI, et al. Dutch senior medical
students and disaster medicine: a national survey. Int J Emerg Med.
2015;8:77.

19. Su T, Han X, Chen F, et al. Knowledge levels and training needs of disaster
medicine among health professionals, medical students, and local residents
in Shanghai, China. PLoS One. 2013;8(6):e67041.

20. Barrimah I, Adam I, Al-Mohaimeed A. Disaster medicine education for
medical students: is it a real need? Med Teach. 2016;38(Supp1):S60-S65.

21. Qatar-Gulf crisis: All the latest updates. https://www.aljazeera.com/news/
2017/06/qatar-diplomatic-crisis-latest-updates-170605105550769.html
Accessed on March 31, 2019.

22. Raosoft, Inc. Sample Size Calculator. [cited January 18, 2019]. http://www.
raosoft.com/samplesize.html (Accessed January 24, 2020).

23. Merriam-webster.com. Definition of KNOWLEDGE. 2018. [cited April 13,
2019]. https://www.merriam-webster.com/dictionary/knowledge (Accessed
January 24, 2020).

24. Cambridge English Dictionary. Definition of ATTITUDE. Dictionary.
cambridge.org. 2018 [cited April 13, 2019]. https://dictionary.cambridge.
org/dictionary/english/attitude (Accessed January 24, 2020).

25. Merriam-webster.com. Definition of READINESS. 2018 [cited April 13,
2019]. https://www.merriam-webster.com/dictionary/readiness (Accessed
January 24, 2020).

26. Alkhalili M, Ma J, Grenier S. Defining roles for pharmacy personnel in
disaster response and emergency preparedness. Disaster Med Public
Health Prep. 2017;11(4):496-504. doi: 10.1017/dmp.2016.172

27. IBM Corp. IBM SPSS Statistics for Windows, Version 24.0. Released
2016. Armonk, NY: IBM Corp

28. Wallemacq P, BelowR,McLeanD.UNISDR andCRED report: economic
losses, poverty and disasters 1998-2017. UNISDR. www.unisdr.org.file:///
C:/Users/mohamedizham/AppData/Local/Packages/Microsoft.Microsoft
Edge_8wekyb3d8bbwe/TempState/Downloads/CRED_Economic_Losses_
10oct.pdf

29. Insurance Information Institute. Factsþ statistics: man-made disasters. 2018.
[cited April 13, 2019]. https://www.iii.org/fact-statistic/facts-statistics-man-
made-disasters#Man-Made%20Disasters,%202017 (Accessed January 24,
2020).

30. PreventionWeb.Qatar - Disaster&Risk Profile. 2018 [citedApril 13, 2019].
https://www.preventionweb.net/countries/qat/data/ (Accessed January 26,
2020).

31. Yao CW. Better English is the better mind”: Influence of language skills on
sense of belonging in Chinese international students. J Coll Univ Student
Hous. 2016;43(1):74-88.

32. Zhang Z, Zhou G. Understanding Chinese International Students at a
Canadian University: Perspectives, Expectations, and Experiences. Can
Int Educ. 2010;39.

33. Mortelmansa, LJ, Dieltiensa G, Anseeuwa K, et al. Belgian senior medical
students and disaster medicine, a real disaster? Eur J Emerg Med. 2014;21:
77-78.

34. Kaji AH, Coates W, Fung CC. A disaster medicine curriculum for
medical students. Teach Learn Med. 2010;22(2):116-122. doi: 10.1080/
10401331003656561

35. Scott LA, Carson DS, Green IB. Disaster 101: a novel approach to disaster
medicine training for health professionals. J Emerg Med. 2010;39 (2):
220-226.

36. Smith J, Levy MJ, Hsu EB, et al. Disaster curricula in medical education:
pilot survey. Prehosp Disaster Med. 2012;27(5):492-494. doi: 10.1017/
S1049023X12001215

Disaster medicine and preparedness in Qatar

Disaster Medicine and Public Health Preparedness 323

https://doi.org/10.1017/dmp.2019.157 Published online by Cambridge University Press

https://www.ohchr.org/EN/Issues/Development/Pages/AccessToMedicines.aspx
https://www.ohchr.org/EN/Issues/Development/Pages/AccessToMedicines.aspx
http://www.who.int/medicines/areas/access/supply/en/
https://media.ifrc.org/ifrc/what-we-do/disaster-and-crisis-management/disaster-preparedness/
https://media.ifrc.org/ifrc/what-we-do/disaster-and-crisis-management/disaster-preparedness/
https://doi.org/10.1186/s12873-018-0174-5
https://doi.org/10.1016/j.aenj.2016.08.001
https://doi.org/10.15537/smj.2018.11.23026
https://www.aljazeera.com/news/2017/06/qatar-diplomatic-crisis-latest-updates-170605105550769.html
https://www.aljazeera.com/news/2017/06/qatar-diplomatic-crisis-latest-updates-170605105550769.html
http://www.raosoft.com/samplesize.html
http://www.raosoft.com/samplesize.html
https://www.merriam-webster.com/dictionary/knowledge
http://Dictionary.cambridge.org
http://Dictionary.cambridge.org
https://dictionary.cambridge.org/dictionary/english/attitude
https://dictionary.cambridge.org/dictionary/english/attitude
https://www.merriam-webster.com/dictionary/readiness
https://doi.org/10.1017/dmp.2016.172
https://www.unisdr.org.file:///C:/Users/mohamedizham/AppData/Local/Packages/Microsoft. MicrosoftEdge_8wekyb3d8bbwe/TempState/Downloads/CRED_Economic_Losses_10oct.pdf
https://www.unisdr.org.file:///C:/Users/mohamedizham/AppData/Local/Packages/Microsoft. MicrosoftEdge_8wekyb3d8bbwe/TempState/Downloads/CRED_Economic_Losses_10oct.pdf
https://www.unisdr.org.file:///C:/Users/mohamedizham/AppData/Local/Packages/Microsoft. MicrosoftEdge_8wekyb3d8bbwe/TempState/Downloads/CRED_Economic_Losses_10oct.pdf
https://www.unisdr.org.file:///C:/Users/mohamedizham/AppData/Local/Packages/Microsoft. MicrosoftEdge_8wekyb3d8bbwe/TempState/Downloads/CRED_Economic_Losses_10oct.pdf
https://www.iii.org/fact-statistic/facts-statistics-man-made-disasters#Man-Made%20Disasters,%202017
https://www.iii.org/fact-statistic/facts-statistics-man-made-disasters#Man-Made%20Disasters,%202017
https://www.preventionweb.net/countries/qat/data/
https://doi.org/10.1080/10401331003656561
https://doi.org/10.1080/10401331003656561
https://doi.org/10.1017/S1049023X12001215
https://doi.org/10.1017/S1049023X12001215
https://doi.org/10.1017/dmp.2019.157


37. Woodard LJ, Bray BS,Williams D, et al. Call to action: integrating student
pharmacists, faculty, and pharmacy practitioners into emergency pre-
paredness and response. J Am Pharm Assoc (2003). 2010;50(2):158-164.
doi: 10.1331/JAPhA.2010.09187

38. Bajow N, Djalali A, Ingrassia PL, et al. Proposal for a community-based
disaster management curriculum for medical school undergraduates in
Saudi Arabia. Am J Disaster Med. 2015;10(2):145-152. doi: 10.5055/
ajdm.2015.0197

39. Bajow N, Djalali A, Ingrassia PL, et al. Evaluation of a new community-
based curriculum in disaster medicine for undergraduates. BMCMed Educ.
2016;16(1):225. doi: 10.1186/s12909-016-0746-6

40. Wiesner L, Kappler S, Shuster A, et al. Disaster training in 24 hours:
evaluation of a novel medical student curriculum in disaster medicine.
J Emerg Med. 2018;54(3):348-353. doi: 10.1016/j.jemermed.2017.
12.008

41. Kaiser HE, Barnett DJ, Hsu EB, et al. Perspectives of future physicians
on disaster medicine and public health preparedness: challenges of
building a capable and sustainable auxiliary medical workforce. Disaster
Med Public Health Prep. 2009;3(4):210-216. doi: 10.1097/DMP.0b013
e3181aa242a

42. Mortelmans LJ, Lievers J, Dieltiens G, et al. Are Belgian military students
in medical sciences better educated in disaster medicine than their civilian

colleagues? J R Army Med Corps. 2016;162(5):383-386. doi: 10.1136/
jramc-2015-000563

43. Nakura H. Role of pharmacists in disaster medicine: required knowledge
and skills. Yakugaku Zasshi. 2014;134(1):3-6.

44. Gowing JR, Walker KN, Elmer SL, et al. Disaster preparedness among
health professionals and support staff: what is effective? An integrative lit-
erature review. Prehosp Disaster Med. 2017;32(3):321-328. doi: 10.1017/
S1049023X1700019X

45. Pfenninger EG, Domres BD, StahlW, et al. Medical student disaster medi-
cine education: the development of an educational resource. Int J Emerg
Med. 2010;3:9-20.

46. Seynaeve G, Archer F, Fisher J, Lueger-Schuster B, et al. International stan-
dards and guidelines on education and training for the multi-disciplinary
health response to major events that threaten the health status of a commu-
nity. Prehosp Disaster Med. 2004;19(2):S17-S30.

47. Sauser K, Burke RV, Ferrer RR, et al. Disaster preparedness amongmedical
students: a survey assessment. Am J Disaster Med. 2010;5(5):275-284.

48. Monk G, Pradhan S. Pharmacy schools should be involved in disaster pre-
paredness planning at the local and state levels. Am J Pharm Educ.
2019;83(1):6968. doi: 10.5688/ajpe6968

49. Moore AF, Kenworthy L. Disaster relief: a look into the pharmacist’s role.
NC Med J. 2017;78(3):195-197.

Disaster medicine and preparedness in Qatar

324 Disaster Medicine and Public Health Preparedness VOL. 15/NO. 3

https://doi.org/10.1017/dmp.2019.157 Published online by Cambridge University Press

https://doi.org/10.1331/JAPhA.2010.09187
https://doi.org/10.5055/ajdm.2015.0197
https://doi.org/10.5055/ajdm.2015.0197
https://doi.org/10.1186/s12909-016-0746-6
https://doi.org/10.1016/j.jemermed.2017.12.008
https://doi.org/10.1016/j.jemermed.2017.12.008
https://doi.org/10.1097/DMP.0b013e3181aa242a
https://doi.org/10.1097/DMP.0b013e3181aa242a
https://doi.org/10.1136/jramc-2015-000563
https://doi.org/10.1136/jramc-2015-000563
https://doi.org/10.1017/S1049023X1700019X
https://doi.org/10.1017/S1049023X1700019X
https://doi.org/10.5688/ajpe6968
https://doi.org/10.1017/dmp.2019.157

	Assessment of Knowledge, Attitudes, and Readiness to Practice Regarding Disaster Medicine and Preparedness Among University Health Students
	METHODS
	Study Design
	Ethical Considerations
	Study Participants and Sample Size
	Outcome Measures
	Tool Development
	Data Collection
	Data Analysis

	RESULTS
	DISCUSSION
	Knowledge Level and Importance of Curriculum Development
	Attitudes and Readiness to Practice
	Study Recommendations
	Study Limitations

	CONCLUSIONS
	CONCLUSIONS
	Acknowledgments
	Funding
	Conflict of interest
	REFERENCES


