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Applied distance learning methods in 
disaster preparedness: A systematic 
review
Somaieh Bosak1,2, Ali Namaky3, Hamidreza Aghababaeian2,4, Jafar Bazyar5, 
Dariush Rokhafroz6, Sadegh Ahmadi‑Mazhin7

Abstract:
Nowadays, accidents and disasters are one of the most important issues facing humans. Training 
is an important feature in disasters and distance learning is a suitable method for education in every 
place and at every time. The aim of this study is to determine distance learning methods in disaster 
preparedness. This study was conducted to this question: what types of distance learning methods 
can use in disaster preparedness?”. In this study, all published English language papers, with no 
time limit, were extracted by the end of December 2021 through search in PubMed, Scopus, Google 
scholar, ISI WOS (Web of Science), and Embase. The primary search used “distance learning”, 
“disaster” and their MeSH terms. Quality appraisal carried out with CASP. Information in the articles 
including study time, study population, e‑learning methods, and type of disasters or emergencies 
were extracted. Based on the search, 46 studies were carried out between 2002 and 2021. The 
most studied target group in the studies was health professionals and the content of the courses was 
attributed to disaster preparedness as well as biological disasters. Regarding e‑learning methods, 
the most used method was ‘simulation’. At the time of disasters, including pandemics, disruption in 
education may be long‑term and may require overlapping response and recovery periods. And virtual 
education during a disaster may be rejected or endorsed by individuals or groups based on cultural, 
ideological, or prejudicial issues. Distance education can be used for effective disaster education in 
different phases of the disaster cycle, depending on the available facilities and infrastructure.
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Introduction

Nowadays, accidents and disasters 
are one of the most important issues 

facing humans. In 2020, at least 389 natural 
disasters with 15080 deaths, 98.4 million 
people affected and nearly 171.3  billion 
dollars of economic damage have been 
reported.[1] Disaster preparedness is a set of 
activities that ensure effective assistance to 
disaster victims and accelerate appropriate 
disaster response. The purpose of disaster 
preparedness is to ensure that proper 
systems, procedures, and resources are 
accessible and to provide effective assistance 

to victims. Therefore, disaster preparedness 
is very important at local, provincial, and 
national levels.[2] In this regard, training 
health workers to better prepare and 
respond to disasters is very important. The 
World Health Organization emphasizes 
the preparedness of healthcare workers 
to management of disasters, Warning that 
many countries have little preparedness 
to deal with disasters.[3,4] Training the 
basic concepts and theories of disaster 
preparedness and response is an ongoing 
challenge for many higher education 
institutions. Beyond that, governments are 
not always ready for a natural disaster or 
are not sufficiently capable of responding 
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to it.[5,6] In general, training opportunities for some 
health‑related events are severely limited. For example, 
Events with mass casualties are rare, but healthcare 
teams need the training to practice and prepare to 
respond appropriately to these types of accidents.[7‑9] 
In addition, response strategies in some cases, such as 
epidemics, differ from those seen in natural disasters.[10‑12] 
These cases further highlight the role of education in 
disaster preparedness.

In general, educational approaches should be appropriate 
to the topic and the target group. Educational methods 
can be classified into in‑person and distance methods. 
In the in‑person training method, health educators and 
learners are related to each other, but in the distance 
education method, the instructor and the learner can be 
far from each other.[12‑15] Distance learning is a learning 
procedure in that all or part of the training uses the 
facilities of e‑mail, video, cable TV, media, or any 
internet‑related technology such as message boards, chat 
rooms, and computer or video conferences regardless 
of time and place.[16] The emergence and development 
of this educational method are rooted in the features 
and capabilities of this type of education in meeting the 
needs of communities and factors such as cheapness, 
wider coverage, and flexibility have been effective in 
the development of distance education.[17] Evidence 
shows that various distance learning methods, including 
simulation, telenursing, and general technology can be 
used for training and service during disasters.[18‑21]

Each of the extant studies provides valuable point in this 
field but focus on the target group or specific method. 
In this study, researchers try to have a holistic view of 
any type of target group and distance learning methods. 
Whereas our study focuses on the disaster preparedness 
stage in disaster management. Therefore, the study was 
conducted to determine the methods used in this type 
of training for disaster preparedness.

Materials and Methods

The present study is a review of e‑learning methods in 
the field of disaster preparedness through systematic 
review worldwide in response to this research questions 
what types of distance learning method can use 
in disaster preparedness?”, which was carried out 
according to the PRISMA guidelines  (PRISMA Flow 
Diagram).[22] Two specialists screened all phases of the 
research independently.

Data sources
In this study, both bibliographic and citation databases 
were considered the main sources of data. In this 
regard, in the initial search, all English‑language articles 
published without a time limit until the end of December 

2021 were extracted during searches in PubMed, Scopus, 
Google scholar, ISI WoS (Web of Science), and Embase. 
In addition, books, academic websites, documents, and 
credible reports of international organizations involved 
in disaster management were reviewed and searched 
based on the goal of the study.

Search strategy
The primary search used the following Medical Subject 
Headings (MeSH terms) and keywords:

TS = (Disaster * OR Hazard * OR Catastrophe * OR Mass 
Casualty Incident * OR Bioterrorism * OR Outbreak  
*OR Emergency *) AND  (Distance Education OR 
Distance Learning OR Learning, Distance OR Online 
Learning OR Learning, Online OR Online Education 
OR Education, Online OR Online Educations OR 
Correspondence Courses OR Correspondence Course 
OR Course, Correspondence OR Training OR Learning 
program OR Web‑based training OR Tele‑education OR 
Online simulation OR Virtual education OR Social media 
education OR Telesimulation OR Remote teaching OR 
Telecommunication OR Telemedicine).

Timespan = All Years

Inclusion criteria
All English language articles with high quality on 
e‑learning methods for disaster preparedness published 
in worldwide scientific journals within the specified 
period of time were taken into account. Narrative studies 
that matched the research question were also taken into 
account.

Exclusion criteria
Research works that did not have the desired quality 
and also reviews, narrative studies, meta‑analyses, case 
reports, or series of cases that were conducted in the field 
of e‑learning methods but were not in line with disaster 
preparedness were kept out from the study. Non‑English 
articles were also excluded from our study.

Qualification of articles
In order to critically evaluate the articles in this article, 
the adjusted checklist for  (CASP: Critical Appraisal 
Skills Programs) quantitative and qualitative studies was 
used. The CASP checklist, which is a standard tool for 
evaluating articles, was designed by the JAMA Group in 
1994.[23] The revised checklist used in this study included 
19 items and after reviewing each article, if the desired 
option for each question is met, the answer is “yes”, if it 
is not met, the answer is “no”, and if the explanation is 
There was no clarity for the question, the option “can’t 
say” was selected. These items were divided into five 
areas: research topic (4 items), research design (2 items), 
selection of participants  (4 items), data collection and 
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analysis (6 items), and findings (3 items).[24] In order to 
determine the cut‑off point according to similar articles 
and consultation with experts, scores of 75% of the total 
score and above as good quality (score 13 and above), 
scores between 25‑75% of the total score as average 
quality  (Scores 6‑12) and scores less than 25% of the 
total score (score 5 and below) were classified as poor 
quality.[24,25]

Extracting the data
First, the articles were reviewed by two specialists 
independently by checking the title and abstract 
and considering the inclusion and exclusion criteria. 
Then, the full text of the articles was reviewed and in 
case of rejection of the articles by the two reviewers, 
the reason was clarified and in case of disagreement 
between them, the article was reviewed by a third 
person. Data were elicited through a pre‑prepared 
checklist that encompassed study time, study 
population, e‑learning methods, and type of disaster 
or emergency.

Selection of studies
395 studies were extracted by searching databases. 
At first, the articles were entered into the Mendeley 
software program and after the preparatory assessment, 
31 duplicates were kept out of the study. Then, by 
checking the title and abstract of the articles, 77 cases 
were removed due to irrelevance, and after assessing the 
full‑text articles, 241 research papers that did not focus 
on preparedness for disasters were deleted. Ultimately, 
46 articles meeting the required criteria were considered 
in the systematic review process [Figure 1].

Results

Of the 46 studies included in this study, among these 
studies, 33 studies  (71.74%) had good quality and 13 
studies (28.26%) had average quality, and none of them 
were poor.

This study was performed between 2002 and 
2021, 14 studies were carried out in 2020, at the 

Figure 1: The PRISMA flow chart
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same time as the peak of the COVID‑19 pandemic 
worldwide [Figure 2].

The country was the USA  (n  =  39, 1%) and the most 
studied target groups of the studies were health 
professionals (n = 12, 27.3%) and students (n = 11, 25%).

The content of the courses was basically attributed 
to disaster preparedness and disaster training in this 
field (n = 18, 40.9%) as well as a biological disaster (n = 17, 
38.7%). Among the biological disasters, the highest 
content was related to the COVID‑19 pandemic (n = 12, 
27.3%).

For distance learning, the most used method in these 
studies was simulation (n = 13, 29.6%).

The characteristics of the research papers considered in 
the systematic review are presented in Table 1.

Discussion

As the findings of the research shows, the most studied 
group in these studies were students and staff working 
in the field of disaster services and the health sector, and 
the contents mostly investigated disaster preparedness 
and biological disasters. Simulators and, to a greater 
extent, virtual reality were used to teach about disasters.

Fortunately, the importance and place of risk and 
disaster management in Iran and other countries and 
the necessity of preparedness of different units have 
been approved.[69]

With the increase in world population as well as the 
development of infrastructure, the sensitivity of the 
world to the threats posed by disasters is increasing. In 
this regard, experts are requested to play a key role in 
reducing disaster risks and protecting communities. At 

the time of disasters, including pandemics, educational 
disruptions may be long‑term and require overlapping 
response and recovery periods.[70] Apart from the level 
of economic growth and personal well‑being, education 
helps the citizens of a country to have the flexibility to 
deal with future crises, as well as to learn skills to identify 
risks and prepare for disasters.[71]

In education and disaster management, we can say 
that there are three categories of audiences. These 
three categories can be divided into social groups, 
professionals in the disaster process, and policymakers 
and managers. The first group should be more aware of 
disasters, the second group provides services to people 
affected by disasters, and the third group deals with 
policy and planning for disaster management. Based 
on the results, the most investigated target groups of 
the previous studies included students and employees 
in the field of disasters and health professions, which 
are sub‑categories of the first and second categories. For 
many students, the virtual world is fun, and some of the 
best teaching tools can be combined in an executable 
learning medium with almost unlimited capabilities.[72]

Various methods in disaster education and the 
advantages and disadvantages of each have been 
discussed in previous studies. In the present study, 
the most used method for virtual education is the 
utilization of simulation. Simulation‑based training 
can be a valuable training modality in a variety of 
tasks in unique and challenging situations, as it allows 
opportunities to practice and prepare for high‑risk 
and often low‑frequency events.[73] A greater tendency 
towards this method may be the reason that simulation 
is a more realistic method that can simulate the real 
situations and problems similar to the real world. The 
second reason may be that by using simulators, it is 
possible to show various scenarios, and events and 
provide the necessary training in these conditions, of 
course, while maintaining the safety of the learner. 
Among simulators, virtual reality simulation has 
a special place.[74] Virtual reality helps learners 
gain a greater understanding of abstract concepts. 
Learners can improve their understanding of virtual 
environments and can visit places that are usually 
limited or impossible to access due to distance, time, or 
safety considerations. This means that learners can (a) 
immerse themselves in situations/events that were 
impossible or impractical in real life or have not yet 
happened, (b) experience data and objects in 3D, and (c) 
observe hidden phenomena. VRS has been empirically 
reported as a tool to help learners achieve learning 
outcomes.[75‑80] About Participants themselves report 
that these environments are realistic and not difficult 
to use. In terms of cost‑effectiveness and efficiency, this 
tool is a good alternative to live simulations.[75,76]Figure 2: Number of articles per year
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Meanwhile, studies show that virtual education can be 
considered a basis for disaster preparedness, although 
the use of simulation, especially in‑person simulations, 
makes educational training more effective.[81] Simulation 
is a learning method in which learners become deeply 
involved in skills training by trying to solve problems in 
an environment similar to what they encounter in real life. 
Planning in simulation is a complex subject and depends 
on the understanding and knowledge of the designer. 
Depending on the design and execution skills, learners 
in this method can be passive or interactive. They can 
make mistakes in the simulation environment without 
endangering anyone. In this way, the effectiveness of 
training can be evaluated. Pitfalls of this method include 
the necessity for watchful selection and adaptation of 
trainees to the essential roles, as well as the obligation 
for highly experienced instructors. In addition, setting 
up this method can be expensive and time‑consuming. 
Therefore, when planning for this method, one should 
pay attention to these advantages and disadvantages.[74]

In the present study, most of the content taught by 
distance learning and virtual education was related to 
disaster education, especially biological disasters and 
the COVID‑19 outbreak. The reason for this can be that 
in outbreaks, due to some issues such as the need for 
isolation and the need for immediate awareness for all 
people in all places, these methods are suitable.

The recurrence of catastrophic events with the 
COVID‑19 outbreak has exacerbated the need to 
improve knowledge, principles, and preparedness 
skills for disasters.[81] In the fight against the COVID‑19 
outbreak, nations have replaced in‑person training with 
distance learning. Even though several countries have 
already been exposed to natural or man‑made disasters, 
distance education has not been used as a solution to 
those crises as they are currently used in the wake of 
the COVID‑19 pandemic. Crisis Distance Education is 
distinctive in its philosophies and practices and differs 
from conventional distance education in divergent ways. 
In this way, an unforeseen need encourages institutions 
and governments towards distance education without 
prior and sudden targeting.[82]

Because the COVID‑19 pandemic crisis is global, 
distance learning is becoming internationalized, and 
distance learning is becoming a popular tool. In such 
cases, this type of education becomes public and, in a 
way, imposed and compulsory.[83] Distance and virtual 
education during a disaster may be rejected or endorsed 
by individuals or groups based on cultural, ideological, 
or prejudicial issues. Lack of knowledge about the digital 
world and skills to use it, and sometimes lack of proper 
infrastructure for learners may cause dissatisfaction 
and impede learning, but in this crisis, the COVID‑19 

pandemic proved to be one of the most successful 
distancing projects that were approved by the public. 
Therefore, there is no doubt about the application and 
effectiveness of distance learning in disaster education.[30]

In general, when planning to use distance and virtual 
training, a few special points should be considered: 1) who 
the target groups are, 2) what the content of the training is, 
3) the facilities, resources, infrastructure, and educational 
goals and the advantages and disadvantages of each 
method, the type of method of presenting the content 
in a virtual way should be determined and finally 4) the 
educational effectiveness should be measured. Accordingly, 
through electronic media, the Internet, mobile phones, etc., 
on various platforms online and offline, distance education 
can provide a wide range of knowledge in the areas of 
causes, vulnerability, risk reduction, and management of 
disasters to different learners and target groups. Future 
studies propose to investigate the efficacy of various 
methods of distance learning for disaster preparedness.

Limitations of the study
Only English language studies were considered in the 
study and other non‑English studies in this field or those 
lacking an English abstract were not assessed.

Conclusion

Distance education in various forms can be used for 
effective disaster education in different phases of the 
disaster cycle, depending on the available facilities 
and infrastructure. Since accurate information about 
the type, duration, and time of most disasters is not 
available, space and infrastructures should be well 
prepared to provide education at the time of disasters 
in a virtual way. The aftermath of the COVID‑19 
outbreak made this very clear to everyone. Universities 
and scientific institutes can make an appropriate 
space for education through new technologies 
with a forward‑looking and creative approach by 
implementing scientific and practical solutions in 
pre‑disaster conditions. It should not be forgotten that 
distance learning requires careful planning and unique 
design. Education plays a very important role in having 
a society ready to face accidents and disasters in all 
forms and areas.
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