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Abstract

Introduction: Schools have many roles and capacities before and after disasters. Resilience plays an important role in maintain-
ing schools’ performance after disasters. This study systematically reviewed the literature to identify the components of school
resilience in emergencies and disasters.

Methods: In this study, Scopus, Web of Science, PubMed, and Google Scholar databases were systematically searched using “re-
silience”, “risk”, “disaster”, “emergency” and “school” as keywords. In total, 8,053 studies were reviewed in several stages and even-
tually, 26 articles were selected. Other articles were excluded due to the lack of inclusion criteria or being irrelevant. Five other
articles were included in the study by reviewing the references. Finally, 31 relevant articles were analyzed. The quality of the articles
was assessed based on the PRISMA checklist.

Results: The evaluation of articles based on content analysis resulted in the emergence of 4 themes, 11 subthemes, and 99 codes. The
themes included structural factors, non-structural factors, functional-process factors, and facilities. The subthemes included build-
ing standards, school environment, physical safety of the building, equipment and facilities, safety and retrofit of non-structural
components, infrastructures, communication (internal and external), education, management, health, and human-financial re-
sources.

Conclusions: The factors and dimensions affecting the resilience of schools were recognized. Different dimensions should be con-
sidered to increase the school’s ability, and maintain its performance and appropriate response to disasters. The determined indices
can be used by policy- and decision-makers when confronting emergencies and disasters to assess the resilience of schools against
the risks.
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1. Introduction

Nowadays, natural and man-made disasters threaten
the lives of millions of children in many parts of the world.
As avulnerable group, children are directly affected by dis-
asters. Due to the increasing frequency and severity of
risks, children are more vulnerable than before (1, 2). Ac-
cording to the United Nations Children’s Fund (UNICEF)
(2013), the number of children aged < 18 years who are af-
fected by disasters would increase to 2.5 billion by 2050
(3)- As students, most children spend much time with their
teachers. They spend more than seven hours a day and 260

days a year in schools (4). Since teachers and students may
lose their lives in emergencies and disasters, these phe-
nomena may have serious impacts on educational services
and suddenly interrupt the educational process leading to
mental disorders in students (5, 6).

In spite of significant efforts on the safety and readi-
ness of schools in disasters, the negative effects of disas-
ters are still evident in schools. These disasters may, for
instance, lead to the collapse of schools’ buildings and
contribute to physical harm of children. For example, the
2006 storm in Da Nang, Vietnam, resulted in the complete
or partial destruction of 5,120 schools, with a total esti-

Copyright © 2019, Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0[) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly
cited.


http://traumamon.com
http://dx.doi.org/10.5812/traumamon.89481
https://crossmark.crossref.org/dialog/?doi=10.5812/traumamon.89481&domain=pdf

Mirzaei S et al.

mated loss of $300 million (7). Recently, the Ministry of Ed-
ucation, Culture, Sports, Science, and Technology of Japan
reported that some 6,284 public schools were demolished
and 733 students and teachers lost their lives as a result of
the Tokyo earthquake and tsunami in 2011 (8, 9). In Iran,
more than 90% of local education institutions, in which
10,000 students were studying, were destroyed in the 2003
Bam earthquake (10). Also, information available about na-
tional schools of Iran (11) shows that 22% of the total pop-
ulation of Iran (nearly 14 million students) are at risk of
moderate to severe earthquakes. The latest survey by the
Iranian School Rehabilitation Center shows that about 65%
of all schools have no organizational capacity to withstand
a possible earthquake (12).

Given the importance of school resilience, high-level
documents including the Hyogo Framework for Action
2005 - 2015 (13-15)) and the Sendai Framework for Disaster
Risk Reduction 2015 - 2030 (15-17) recognize the school lo-
cation safety, constant access of children to education, and
the use of education for assisting countries as priorities for
reducing the risk of disasters (18-20).

Resilience is a multifactor term with many definitions
in various fields such as health and psychology (21, 22). Re-
silience has been defined as “the ability of a social or en-
vironmental system to absorb disorders by maintaining a
basic structure, ways of functioning, organizational capac-
ity, and the ability to adapt to stress and change.” (9, 23).

Disaster risk reduction training is essential for having
asustainable community (2, 9). The importance of disaster
risk reduction training in schools is due to its role in creat-
ing safer schools, increasing the resilience capacity, and re-
ducing the damage caused by natural disasters. Its mere in-
tegration in the curriculum alone not enough butrelevant
issues such as structural and non-structural safety, statute
law, management mechanism, qualified human resources,
adequate budget, strong cooperation, appropriate warn-
ing system, and risk assessment should also be considered
(24-26).

The United Nations and the Coalition for Global School
Safety, as well as some researchers such as Izadkhan (27),
Dixit (28), and Wisner et al. (29), identified the build-
ing safety and disaster education as important factors in
school safety. According to Shiwaku et al. (30), it is impor-
tant to focus on the concept of education for teachers and
principals and the relationship between teachers and ur-
ban disaster management planners.

Given the important role of schools after disasters (5,
31, 32) and the distribution of schools throughout a city,
they can be considered as shelters for homeless people
and a place for medical clinics and other emergency op-
erations. After a disaster, the schools’ activity will create a
sense of normal condition in the community and help peo-

ple return to normal status after an event (33).

Studies on school resilience have focused more on the
role of schools before and after disasters and the exis-
tence or absence of disaster readiness plans. While school
resilience embraces a variety of dimensions and compo-
nents, each study has focused on a single dimension.

2. Objectives

It is necessary to conduct a study to review and sum-
marize previous studies. As resilience is multidimensional
and no comprehensive approach was followed in a system-
atic study to identify the factors affecting the disaster risk
reduction (DDR) and schools’ resilience and preparedness
at the time of events and disasters, this systematic study
was conducted to identify these factors.

3. Methods

The present study was a systematic review of the ar-
ticles available on Scopus, Web of Science, PubMed, and
Google Scholar databases. The study was registered in
PROSPERO with code CRD42018106114. The study was de-
signed based on the following research question: What
are the dimensions and components affecting schools re-
silience at the time of disasters? To answer the question,
we selected the keywords including (“resilien* OR risk”),
(“disaster OR emergen*)” and “school” according to MeSH
terms. The PRISMA checklist (34, 35) was used for assess-
ing the validity of the articles. This checklist evaluated the
three major parts of the paper, including presentation, in-
troduction, and methodology. In the next step, the arti-
cles were evaluated by the STROBE checklist (36, 37), with 22
items to assess the title, abstract, introduction, methods,
results, and discussion sections of articles.

3.1. Data Sources

The search was carried out without any limitation
in Scopus, Web of Science, PubMed, and Google Scholar
databases from May 10, 2018, to August 30, 2018.

3.2. Search Strategy

Based on the research question, keywords were se-
lected according to MeSH terms. The opinions of profes-
sors, experts, and the keywords of the related articles were
also used. The search strategy was defined based on each
database. The search combination for PubMed was as fol-
lows:

“(Disaster* OR emergen*) AND (resilien* OR risk) AND
(school)”

Search Strategy in PubMed was as follows:
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(Disaster* [tiab] OR emergen* [tiab] OR disaster
[MeSH]) AND (school [tiab] OR kindergarten [tiab] OR
school [MeSH]) AND (resilien* [tiab] OR risk [tiab] OR risk
[MeSH])

3.3. Inclusion Criteria

All articles including original articles, short commu-
nications, letters to editor, editorials, RCTs, systematic re-
views, and articles presented at conferences and interna-
tional congresses on the main topic of the study, i.e. di-
mensions and components affecting school resilience at
the time of disasters, as well as articles related to the iden-
tification of the components of school resilience, schools
and disasters, schools’ safety and retrofitting against haz-
ards, disaster plans, and school readiness were included in
the study. It should be noted thatonly the articles that were
in English and had been published until August 30, 2018,
were included in the study.

3.4. Exclusion Criteria

Studies not addressing the components of school re-
silience, examining community and individual resilience,
examining the psychological effects of disasters on stu-
dents, and post-traumatic stress disorder (PTSD) PTSD were
excluded.

3.5. Information Extraction

The articles were selected and evaluated based on the
PRISMA guidelines. The PRISMA guideline (34, 35) is a 27-
item checklist that examines the title, summary, methods,
results, discussion, and source of funding of the studies.
All search results were inserted into EndNote X8. First,
the duplicate articles were removed. Then, unrelated stud-
ies were removed by examining the title and then review-
ing the abstracts. Irrelevant studies were further excluded
in the next stage by reviewing the full texts by two inde-
pendent researchers according to inclusion and exclusion
criteria. Finally, the full texts of the remaining articles
were examined based on the PRISMA standard checklist. In
the next step, these articles were evaluated by the STROBE
checklist (36,37), with 22 items related to the title, abstract,
introduction, methods, results, and discussion sections of
articles. Finally, two researchers (the student and the first
advisor professor) independently reviewed the quality of
the articles and in the case of disagreement, the article was
reviewed by the third researcher (the second advisor pro-
fessor).
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4. Results

Overall, 8,053 articles were extracted from the men-
tioned databases. Next, 1,690 articles were deleted as they
were duplicates. Thus, 6,370 titles and abstracts were re-
viewed, which resulted in 224 full-text articles to review. Fi-
nally, 26 articles were selected and the other articles were
removed due to the lack of necessary criteria or being ir-
relevant. Five other articles were included in the study by
reviewing the references. Therefore, in total, 31 relevant ar-
ticles were analyzed. The extracted information in the first
level included the authors’ name, country, year, type of dis-
aster, study objective, methodology, and the factors affect-
ing school resilience. The results are shown in Figure 1.

4.1. Descriptive Analysis

The examination of the studies showed that out of 31
studies related to the research question, 21 (67%) were con-
ducted in Asian countries. Also, 54% of the selected stud-
ies were original articles. The methodology of 12 stud-
ies was descriptive and 14 studies were conducted cross-
sectionally. All of the finally selected papers addressed the
components affecting resilience against disasters; 83% ad-
dressed natural disasters, 9.6% addressed man-made dis-
asters, and 7.4% addressed both hazards. Moreover, 45%,
38%,and 17% of the studies directly, indirectly, and both di-
rectly and indirectly pointed to the components of school
resilience, respectively. A description of the articles is pre-
sented in Table 1.

4.2. Qualitative Analysis

The evaluation of articles based on content analysis
resulted in the emergence of four themes, 11 subthemes,
and 99 codes. The themes included structural factors, non-
structural factors, functional-process factors, and facili-
ties. The subthemes included building standards, school
environment, and physical safety of the building in the
structural factors theme, equipment/facilities, and safety
and retrofit of non-structural components in the non-
structural factors theme, infrastructures, communication
(internal and external), education, management, and
health facilities in the functional-process factors theme,
and human-financial resources in the facilities theme (Ta-
ble 2).

5. Discussion

This study identified the related indices of school re-
silience that may increase the ability to respond to disas-
ters. The review of 31 finally selected papers showed that
many components are directly and indirectly involved in
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Figure 1. Search and article selection diagram

school resilience. Considering the number of factors af-
fecting the concept of school resilience, these studies ad-
dressed the disaster response programs in schools (2, 5, 33,
42,44, 45, 56), the assessment of school readiness in emer-
gencies and disasters (20, 30, 43, 48, 51, 53, 58, 59), the role
of schools in disasters (38, 57, 60), the safety of schools (39-
41,46, 54) and school resilience (4, 24, 47, 49, 50, 52, 55, 61).

It seems that each study examined the resilience of
schools based on the authors’ expertise not based on a
comprehensive approach from the perspective of experts
in disaster. School resilience is wider than school readi-
ness, safety, or disaster response programs. It needs to
be considered to increase a school’s ability to maintain its
performance and appropriate response to disasters. The
present systematic review study divided the four dimen-
sions of school resilience according to a systematic ap-
proach to structural, non-functional, functional-process
and facilities factors (Figure 2). However, the studies by
Santa-Cruz et al. (50), Dixit et al. (33), Vahdat and Smith

(12), and Kisioglu et al. (39) addressed structural compo-
nents and studies by Naseri and Kang (56), Oktari et al. (61),
Kokcu et al. (48), Graham et al. (42), and Lee et al. (44) ad-
dressed the functional components separately. The stud-
ies by Tong et al. (24) and Shiwaku et al. (52) merely fo-
cused on physical and functional components while the
study by Grimaz (51) focused on school location, and struc-
tural, non-structural, and functional dimensions. Accord-
ing to these studies, all these components are character-
ized by multi-risk assessment, training analysis, planning,
and student-oriented investigation. However, the present
study considered all structural, non-structural, and func-
tional dimensions in various areas of management, educa-
tion, health facilities, communication, and infrastructure.
The financial and budget dimensions are comprehensive
in this study.

Construction standards, school environment, and
physical safety of buildings were among the structural di-
mension indices that included structural features, build-
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Figure 2. School resilience indices based on the analysis of selected articles

ing architecture and safety, retrofitting, and renovation
in school resilience. Also, the features of the location of
schools such as the topography of the area, type of soil,
foundation of the earth, and placement in flat or elevated
zones were also considered as important elements of the
structure (4). Given the importance of structure in school
resilience, structural interventions are necessary to pro-
tect the lives of students and school buildings. As the Dixit
et al. study showed, it is important to reduce the vulner-
ability of school buildings but it is not considered (62).
Shah et al. (58) recommended measures such as the recon-
struction of vulnerable buildings, constructing a place for
emergency evacuation, and storage of essential goods to
enhance facilities. Since many deaths are caused by the de-
molition of buildings, the number of deaths from disasters
canbereduced if the buildings are designed appropriately
and checked regularly. Students are at high risks in schools
due to their high population density. As a result, the physi-
cal safety of schools should be considered more closely (Ta-
ble 2). Kisioglu et al. argued that for a school building to
be considered safe, the maximum number of students in
a classroom should be 40 students and the required space
for each student should be 6 m? (39).

Important factors before building a school are the
assessment of site stability, assessment of the building
retrofitting opportunities, or the change of location to a
stable and secure place. In the study carried out by Vahdat
and Smith (12), the type of structure, engineering method,
age of the building, population density, age group of users,
and the conditions of the school location, such as soil type
and instability of the area, were considered as the risk fac-
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tors of school structure vulnerability. In areas surrounded
by mountains or sea, the level and severity of disaster ef-
fects are high. The Department of Education and schools’
managers should prioritize risk prevention and risk reduc-
tion everywhere, especially in places that are most at risk.

School location is another index of resilience. Schools
in the main street, plains, and flat areas, and schools hav-
ing fewer floors to facilitate access to the distribution of
humanitarian assistance and, if necessary, evacuation of
injured victims are regarded as positive featured schools
for post-disaster measures. Relief measures are difficult
in crowded areas with heavy traffic, unstable and sloping
land, and areas without roads and highways due to diffi-
cultroad access (50). Designing emergency exit routes and
places for evacuation and shelter is another important in-
dex of resilience in construction standards. Also, examin-
ing building vulnerability, retrofitting, and proper rehabil-
itation of schools is necessary to ensure safe learning facil-
ities for students and temporary shelters for the commu-
nity after disasters (60). The roofs of schools can be used
as a place of evacuation during a hazardous event such
as flood. In some areas, e.g., the city of Banda, Indonesia,
where school roofs are not flat, the schools cannot use the
roof as a place for emergency evacuation (54). Emergency
exits are important routes for evacuation during disasters.
It is important to install signage along the emergency exit
to show the path because of the congestion and risk of
harm to employees and students when leaving the school
building after disasters (50). Moreover, it is also important
to pay attention to the safety of exit routes, the height of
the rails, and the traffic control of population to prevent
damage (50). Resilient schools can be safe environments
for emergency resettlement in the event of disasters, as in
the Philippines where school buildings are considered as a
place for emergency post-disaster relief (63).

Structural safety was another example of resilience in
this study. Safety tips for the building dimensions include
120 cm above the floor for the height of windows, the width
of 90 cm for the doors, the width of 130 - 140 cm for the
steps, and 15 cm for the height of the stairs. One of the
standards of classroom doors is an outward swing to avoid
the students’ injury when they rush towards exit doors at
the time of disasters (39). For a school to be structurally re-
silient, it should have just a few floors so that in the event
of outbreak of fire, in particular, the risk of injury and suf-
focation due to congestion in stairs and exit routes is min-
imized (40). Other design factors that affect school build-
ing resilience are the shape and size of windows and class-
rooms. In this regard, Hassanain argues that the smaller
size of the windows and classrooms is a factor in reducing
the expansion of the fire due to the limited oxygen avail-
able at the time of fire. The flaring out of fire is a func-
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tion of the scale of the building; large buildings contain
more flammable materials than smaller ones (40). On the
other hand, in Kisioglu et al.’s study the number and shape
of windows were reported to be important for providing
adequate light (39). Therefore, although large windows
are desirable from an architectural perspective because of
their lighting, small windows are recommended from the
viewpoint of safety. It is recommended to investigate both
views in a balanced way to increase resilience.

Another important factor in school resilience is the
non-structural component. In this study, the equipment
and facilities of school buildings, as well as attention to
safety and retrofitting of non-structural components were
recognized as important in this dimension. The layouts of
non-structural elements (e.g. false ceilings, bookshelves,
chimneys, ceiling fans, and libraries) are important as they
can cause injury or death by collapse (49). Removing bar-
riers to school evacuation, installing high rails along the
stairs, and non-slippery rails are the safety points of non-
structural components (39, 50). In this study, electrical sys-
tems including emergency power supply, electrical wiring
systems, electrical covers, electricity generators, and heat-
ing systems were among the most important equipment
for school resilience. Kisioglu et al. (39) noted that, in
Turkey, most classrooms had central heating systems and
only one school used coal heaters. Modern central heating
systems are considered to be a safety improvement con-
tributing to school resilience (64). This is important in
many cases because of the risks of heaters, including car-
bon monoxide poisoning, burning traumas, and uncon-
trollability of heaters.

Based on the results of this study, the essential fire-
fighting equipment in schools includes fire extinguisher
capsules and hoses, fire-proof doors, gas shut-off valves,
fire alarm system, alarm system, periodic check-ups, and
recharge of fire extinguisher capsules. In the study by Hos-
seini and Izadkhah, it was suggested that a fire-fighting
team be formed to train and equip schools with fire extin-
guisher capsules before an earthquake. In addition to the
provision of fire extinguishers, it is suggested the students
be trained on how to be calm in fire situations; we should
prepare and guide them on fire safety and, when it is not
possible to extinguish the fire, teach them how to evacu-
ate the school (41). Hassanain (40) argues that building
facilities including fire detection and fire alarm systems,
smoke detectors, fire control and fire inhibitors, fire extin-
guishers, fire sprinklers, and evacuation equipment such
as exit doors, emergency lighting, and signage are also im-
portant.

Another index that affects school resilience is the
functional-process dimension that includes infrastruc-
tures affecting disasters, communications, management,

health, and education. Providing basic services such as
water supply, electricity, telephone communication, and
annual communication programs with the police, fire de-
partment, “civil defense, school committee, parents, and
family was recognized to be important in this dimension.
This study showed that school readiness and resilience
would be increased by educating children and training
school staff including office staff, teachers, and managers.
Schools can also play an important role in educating the
community and establishing cooperation among different
groups of society not only in emergencies, but also before
and after disasters. The educational content for this di-
mension was considered to be emergency situation recog-
nition, school evacuation, disaster preparedness, hazard
identification, risk reduction measures, earthquake prepa-
ration, school response program, drilling and planning for
preparation, evacuation, emergency response, first aids,
and school activity persistence after disasters. Disaster pre-
paredness is associated with specific social and economic
characteristics including education, household income,
sex, household resources, proximity to hazardous seismic
areas, preparedness behavior and risk experience (65). Re-
searchers believe that there is a special relationship be-
tween resilience and culture, the population at risk, adver-
tisement and protection factors (66). Also, changes in so-
cial, economic, and environmental conditions can affect
school performance (9).

It should be noted that the level of awareness and com-
mitment of local communities is increased through the
education provided by teachers, health workers, parents,
religious leaders, community-centered organizations, and
community interventions. These teachings have a positive
psychological impact on crisis management by local au-
thorities and humanitarian agencies (50). In Shiwaku et
al.’s study the important factors in school resilience were
disaster educational programs for teachers, staff, students,
parents, and people exposed to disasters, participation
in disaster preparedness programs, sharing disaster pre-
paredness programs for teachers, staffand parents, school-
family emergency information sharing, and parents’ in-
volvement in school activities (52). On the other hand,
the integration of disaster components into the curricu-
lum, school regulations, course syllabus, preparation for a
disaster management plan, emergency management and
preparedness plan, rehabilitation management program
(school reopening program), and disaster-related educa-
tion (parents, teachers and students’ participation in drill)
are otherimportant components affecting resilience in the
study by Tong (24). The results of this study also confirmed
the direct or indirect impact of these indices on school re-
silience level.

As necessary facilities effective in school resilience are
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human and financial resources. The role of staff and stu-
dents is important in human resources (44). Schools that
have different stakeholders including internal (students,
parents, families) and external (emergency services, CDEM
organizations, community) ones are interested in emer-
gency preparedness efforts (5). It should be noted that in-
vesting in risk reduction before disasters is more beneficial
than allocating costs after disasters. Expenditures men-
tioned in the studies to reduce the disaster risk include
the cost of replacement from the local government fund,
the cost of parental cooperation, the cost of the local com-
munity, and the cost of other organizations. The budget
dedicated for preparedness and response programs, a sep-
arate budget for reconstruction after disasters, the budget
for supervision and monitoring, funding for the support of
students with special needs, and funding for training activ-
ities are also mentioned in the studies (24, 52).

In this study, the indices affecting school resilience in
different areas were identified and discussed. Identifying
these components, in addition to preserving the lives of
students and the school staff in disasters, can help increase
the readiness of schools in providing an appropriate post-
disaster response.

5.1. Conclusions

This study identified the effective indices of school re-
silience. Based on the review of 31 related articles, the
four structural, non-structural, functional-process, and fa-
cility areas were found to be important for school re-
silience at the time of disasters. According to the find-
ings of the study, the functional and process components
are important factors that can increase the readiness of
schools through appropriate education, communication,
planning, and management. In the structural changes, as
retrofitting requires high costs, one can take appropriate
functional measures using available resources, and prop-
erly managing human and financial resources to increase
school resilience. Encouraging schools to establish appro-
priate internal and external communication increases the
preparedness of schools to deal with emergencies and dis-
asters. Increasing the risk perception is effective in edu-
cating students for improving students’ real performance
in disaster risk reduction, and since student education can
lead to the transfer of knowledge to families and the com-
munity, it is an important component that can be used to
invest in it. It should be noted that the management and
prioritization of effective factors in reducing the risk of dis-
asters in schools are crucial for the improvement of spatial
variability. The identified indices can be useful to policy-
and decision-makers in the area of disasters and accidents
for assessing school resilience at the time of disasters.
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5.2. Research Limitations

Although a comprehensive systematic outlook and a
disaster risk management approach to school resilience di-
mensions are the strengths of this study, the lack of access
to the full text of some studies was a limitation, which was
attempted to be resolved through correspondence with
the authors and establishing inter-university links. In ad-
dition, the study of English-language articles and the non-
retrieval of the texts in other languages were other limita-
tions of the study.

Acknowledgments

This paper was derived from a Ph.D. research project at
Shahid Sadoughi University of Medical Sciences with ethics
code IR.SSU.SPH.REC.1397.046 as approved by the Ethics
Committee in Human Research at this university. The au-
thors give their special thanks to all those who helped
them in carrying out the project.

Footnotes

Authors’ Contribution: Samaneh Mirzaei and Leila Mo-
hammadinia independently reviewed the quality of the ar-
ticles and in the case of a disagreement, the article was
reviewed by Khadijeh Nasiriani and Abbas Ali Dehghani
Tafti. Samaneh Mirzaei, Leila Mohammadinia, Khadijeh
Nasiriani, and Abbas Ali Dehghani Tafti participated in the
conceptualization and design of the study, data analysis,
and manuscript preparation. Zohreh Rahaei, Hamid Reza
Amiri, and Hossein Falahzade participated in manuscript
editing and manuscript review.

Conflict of Interests: There was no conflict of interest in
this study.

Funding/Support: Shahid Sadoghi University of Medical
Sciences funded the study.

References

1. Tuswadi, Hayashi T. Disaster prevention education in merapi vol-
cano area primary schools: Focusing on students’ perception and
teachers’ performance. Procedia Environ Sci. 2014;20:668-77. doi:
10.1016/j.proenv.2014.03.080.

2. Sheffield PE, Uijttewaal SAM, Stewart ], Galvez MP. Climate change and
schools: Environmental hazards and resiliency. Int ] Environ Res Pub-
lic Health. 2017;14(11). doi: 10.3390/ijerph14111397. [PubMed: 29144432].
[PubMed Central: PMC5708036].

3. Mohammadinia L, Ardalan A, Khorasani-Zavareh D, Ebadi A, Malek-
Afzali H, Fazel M. The resilient child indicators in natural disasters: A
systematic review protocol. Health in Emergencies and Disasters Quar-
terly. 2017;2(2):95-100. doi: 10.18869/nrip.hdq.2.2.95.

4. Ochola SO, Eitel B, Olago DO. Vulnerability of schools to floods in
Nyando River catchment, Kenya. Disasters. 2010;34(3):732-54. doi:
10.1111/j.1467-7717.2010.01167.x. [PubMed: 20298261].


http://dx.doi.org/10.1016/j.proenv.2014.03.080
http://dx.doi.org/10.3390/ijerph14111397
http://www.ncbi.nlm.nih.gov/pubmed/29144432
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5708036
http://dx.doi.org/10.18869/nrip.hdq.2.2.95
http://dx.doi.org/10.1111/j.1467-7717.2010.01167.x
http://www.ncbi.nlm.nih.gov/pubmed/20298261
http://traumamon.com

Mirzaei S et al.

10.
11.

12.

3.

14.

15.

16.

18.

20.

21

22.

23.

. Ocal A, Topkaya Y. Earthquake preparedness in schools in seismic

hazard regions in the South-East of Turkey. Disaster Prev Manag Int .
2011;20(3):334-48. doi: 10.1108/09653561111141754.

. JICA. Tiirkiye'de dogal afetler konulu iilke strateji raporu. Ankara; 2004.

105 p.

. CCSFC. Statistic data. Central Committee for Flood and Storm Con-

trol of Vietnam; 2011. Available from: http://www.ccfsc.gov.vn/
KWG6F2B34/Disaster-Database.aspx.

. Shaw R, Takeuchi Y, Ru Gwee Q, Shiwaku K. Chapter 1 disaster educa-

tion: An introduction. Disaster education. 7. Emerald Group Publish-
ing Limited; 2011. p. 1-22. doi: 10.1108/52040-7262(2011)0000007007.

. Thi T, Shaw R. School-based disaster risk reduction education in pri-

mary schools in Da Nang city, Central Vietnam. Environ Hazards.
2016;15(4):356-73. doi: 10.1080/17477891.2016.1213492.

IIEES IIoEEaS. Preliminary report on the bam earthquake. 2003.

NSI NSId. Organization for renovation reconstruction and rehabilitation
of country schools. Tehran, Iran; 2010.

Vahdat K, Smith NJ. A risk-based system for managing the retrofitting
of school buildings in seismic prone areas: a case study from Iran. Int
J Risk Assess Manag. 2014;17(4):311-31. doi: 10.1504/ijram.2014.062786.
UN/ISDR. Hyogo framework for action 2005-2015: Building the re-
silience of nations and communities to disasters. Extract from the final
report of the World Conference on Disaster Reduction (A/CONF.206/6). The
United Nations International Strategy for Disaster Reduction Geneva;
2005.

Cui K, Han Z, Wang D. Resilience of an earthquake-stricken ru-
ral community in Southwest China: Correlation with disaster
risk reduction efforts. Int | Environ Res Public Health. 2018;15(3).
doi: 10.3390/ijerph15030407. [PubMed: 29495473]. [PubMed Central:
PMC5876952].

Amri A, Haynes K, Bird DK, Ronan K. Bridging the divide between stud-
ies on disaster risk reduction education and child-centred disaster
risk reduction: A critical review. Child Geogr. 2017;16(3):239-51. doi:
10.1080/14733285.2017.1358448.

Aitsi-Selmi A, Egawa S, Sasaki H, Wannous C, Murray V. The sendai
framework for disaster risk reduction: Renewing the global commit-
ment to people’s resilience, health, and well-being. Int ] Disast Risk Sci.
2015;6(2):164-76. doi: 10.1007/s13753-015-0050-9.

. Munene MB, Swartling AG, Thomalla F. Adaptive governance as a cat-

alyst for transforming the relationship between development and
disaster risk through the Sendai Framework? Int J Disast Risk Reduct.
2018;28:653-63. doi: 10.1016/j.ijdrr.2018.01.021.

Haigh R, Amaratunga D, Thayaparan M. ANDROID: An inter-
disciplinary academic network that promotes co-operation and
innovation among European higher education to increase society’s
resilience to disasters. Procedia Econ Finance. 2014;18:857-64. doi:
10.1016/52212-5671(14)01011-9.

. Bricefio S. Looking back and beyond sendai: 25 years of interna-

tional policy experience on disaster risk reduction. Int ] Disast Risk Sci.
2015;6(1):1-7. doi: 10.1007/513753-015-0040-y.

Tipler K, Tarrant R, Johnston D, Tuffin K. Are you ready? Emer-
gency preparedness in New Zealand schools. Int | Disast Risk Reduct.
2017;25:324-33. doi: 10.1016/j.ijdrr.2017.09.035.

Mohammadinia L, Ardalan A, Khorasani-Zavareh D, Ebadi A,
Malekafzali H, Fazel M. Domains and indicators of resilient chil-
dren in natural disasters: A systematic literature review. Int J Prev
Med. 2018;9:54. doi: 10.4103[ijpvm.IJPVM_1_18. [PubMed: 30050665].
[PubMed Central: PMC6036786].

Mohammadinia L, Khorasani-Zavareh D, Ebadi A, Malekafzali H,
Ardalan A, Fazel M. Characteristics and components of children’s
and adolescents’ resilience in disasters in Iran: A qualitative
study. Int | Qual Stud Health Well-being. 2018;13(sup1):1479584. doi:
10.1080/17482631.2018.1479584. [PubMed: 29932844]. [PubMed Cen-
tral: PMC6032014].

Twigg ]. Characteristics of a disaster-resilient community: A guidance
note. The DFID Disaster Risk Reduction Interagency Coordination

24.

25.

26.

27.

28.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Group; 2007.

Tong TMT, Shaw R, Takeuchi Y. Climate disaster resilience of the edu-
cation sector in Thua Thien Hue Province, Central Vietnam. Nat Haz-
ards. 2012;63(2):685-709. doi: 10.1007/s11069-012-0178-5.

Gwee Q, Takeuchi Y, Wen JC, Shaw R. Disaster education system in Yun-
lin County, Taiwan. Asian | Environ Disaster Manag. 2011;3(2):189-204.
doi:10.3850/51793924011000745.

GAD3RES. Comprehensive school safety framework. A global frame-
work in support of the global alliance for disaster risk reduction
and resilience in the education sector and the worldwide initiative
for safe schools. 3rd U.N. World Conference on Disaster Risk Reduction.
United Nations Office for Disaster Risk Reduction; 2012.

Izadkhan Y. Risk education: Road to community protection. 2004.
Available from: http://www.iiasa.ac.at/Research/RMS/dpri2004/
Abstracts/abs_yasamin.pdf.

Dixit MA. Challenges ofimplementing school earthquake safety programs
in Nepal. 2004. Available from: http://www.iiasa.ac.at/Research/
RMS/dpri2004/Abstracts/abs_dixit.pdf.

. Wisner B, Kelman I, Monk T, Bothara JK, Alexander D, Dixit AM, et al.

School seismic safety: Falling between the cracks? London; 2004.
Shiwaku K, Shaw R, Kandel RC, Shrestha SN, Dixit AM. Promotion of
disaster education in Nepal: The role of teachers as change agents. Int
J Mass Emerg Disasters. 2006;24(3):403.

Akiyama T, Win T, Maung C, Ray P, Kaji A, Tanabe A, et al. Mak-
ing schools healthy among Burmese migrants in Thailand. Health
Promot Int. 2013;28(2):223-32. doi: 10.1093/heapro/das010. [PubMed:
22434790].

Ayi I, Nonaka D, Adjovu JK, Hanafusa S, Jimba M, Bosompem KM, et
al.School-based participatory health education for malaria control in
Ghana: Engaging children as health messengers. Malar J. 2010;9:98.
doi: 10.1186(1475-2875-9-98. [PubMed: 20398416]. [PubMed Central:
PMC2865503].

Dixit AM, Yatabe R, Dahal RK, Bhandary NP. Public school earthquake
safety program in Nepal. Geomat Nat Hazards Risk. 2013;5(4):293-319.
doi: 10.1080/19475705.2013.806363.

Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew M,
et al. Preferred reporting items for systematic review and meta-
analysis protocols (PRISMA-P) 2015 statement. Syst Rev. 2015;4:1.
doi: 10.1186/2046-4053-4-1. [PubMed: 25554246]. [PubMed Central:
PMC4320440].

Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M,
et al. Preferred reporting items for systematic review and meta-
analysis protocols (PRISMA-P) 2015: Eaboration and explanation. BMJ.
2015;350:g7647. doi: 10.1136/bmj.g7647. [PubMed: 25555855].

von Elm E, Altman DG, Egger M, Pocock S], Gotzsche PC, Van-
denbroucke JP, et al. The strengthening the reporting of obser-
vational studies in epidemiology (STROBE) statement: Guidelines
for reporting observational studies. PLoS Med. 2007;4(10). e296. doi:
10.1371fjournal.pmed.0040296. [PubMed: 17941714]. [PubMed Central:
PM(C2020495].

von Elm E, Altman DG, Egger M, Pocock S], Gotzsche PC, Vanden-
broucke JP, et al. The strengthening the reporting of observational
studies in epidemiology (STROBE) statement: Guidelines for report-
ing observational studies. Ann Intern Med. 2007;147(8):573-7. doi:
10.7326/0003-4819-147-8-200710160-00010. [PubMed: 17938396].

Shaw R, Kobayashi M. Role of schools in creating earthquake-safer en-
vironment. Thessaloniki. OECD Workshop; 2001.

Kisioglu AN, Demirel R, Ozturk M. Assessing the indoor environment
of primary schools in the Southwest of Turkey. Indoor Built Environ.
2016;14(2):141-5. doi: 10.1177/1420326)(05051258.

Hassanain MA. Towards the design and operation of fire safe
school facilities. Disaster Prev Manag Int J. 2006;15(5):838-46. doi:
10.1108/09653560610712775.

Hosseini M, Izadkhah YO. Earthquake disaster risk management plan-
ning in schools. Disaster Prev Manag Int J. 2006;15(4):649-61. doi:

Trauma Mon. 2019; 24(5):e89481.


http://dx.doi.org/10.1108/09653561111141754
http://www.ccfsc.gov.vn/KW6F2B34/Disaster-Database.aspx
http://www.ccfsc.gov.vn/KW6F2B34/Disaster-Database.aspx
http://dx.doi.org/10.1108/s2040-7262(2011)0000007007
http://dx.doi.org/10.1080/17477891.2016.1213492
http://dx.doi.org/10.1504/ijram.2014.062786
http://dx.doi.org/10.3390/ijerph15030407
http://www.ncbi.nlm.nih.gov/pubmed/29495473
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5876952
http://dx.doi.org/10.1080/14733285.2017.1358448
http://dx.doi.org/10.1007/s13753-015-0050-9
http://dx.doi.org/10.1016/j.ijdrr.2018.01.021
http://dx.doi.org/10.1016/s2212-5671(14)01011-9
http://dx.doi.org/10.1007/s13753-015-0040-y
http://dx.doi.org/10.1016/j.ijdrr.2017.09.035
http://dx.doi.org/10.4103/ijpvm.IJPVM_1_18
http://www.ncbi.nlm.nih.gov/pubmed/30050665
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6036786
http://dx.doi.org/10.1080/17482631.2018.1479584
http://www.ncbi.nlm.nih.gov/pubmed/29932844
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6032014
http://dx.doi.org/10.1007/s11069-012-0178-5
http://dx.doi.org/10.3850/s1793924011000745
http://www.iiasa.ac.at/Research/RMS/dpri2004/Abstracts/abs_yasamin.pdf
http://www.iiasa.ac.at/Research/RMS/dpri2004/Abstracts/abs_yasamin.pdf
http://www.iiasa.ac.at/Research/RMS/dpri2004/Abstracts/abs_dixit.pdf
http://www.iiasa.ac.at/Research/RMS/dpri2004/Abstracts/abs_dixit.pdf
http://dx.doi.org/10.1093/heapro/das010
http://www.ncbi.nlm.nih.gov/pubmed/22434790
http://dx.doi.org/10.1186/1475-2875-9-98
http://www.ncbi.nlm.nih.gov/pubmed/20398416
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2865503
http://dx.doi.org/10.1080/19475705.2013.806363
http://dx.doi.org/10.1186/2046-4053-4-1
http://www.ncbi.nlm.nih.gov/pubmed/25554246
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4320440
http://dx.doi.org/10.1136/bmj.g7647
http://www.ncbi.nlm.nih.gov/pubmed/25555855
http://dx.doi.org/10.1371/journal.pmed.0040296
http://www.ncbi.nlm.nih.gov/pubmed/17941714
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2020495
http://dx.doi.org/10.7326/0003-4819-147-8-200710160-00010
http://www.ncbi.nlm.nih.gov/pubmed/17938396
http://dx.doi.org/10.1177/1420326x05051258
http://dx.doi.org/10.1108/09653560610712775
http://traumamon.com

Mirzaei S et al.

42.

43.

44.

45.

46.

47.

48.

49.

50.

5L

52.

53.

54.

55.

10.1108/09653560610686595.

Graham |, Shirm S, Liggin R, Aitken ME, Dick R. Mass-casualty events at
schools: A national preparedness survey. Pediatrics. 2006;117(1):e8-15.
doi: 10.1542/peds.2005-0927. [PubMed: 16396851].

Shiwaku K, Shaw R, Chandra Kandel R, Narayan Shrestha S, Mani Dixit
A. Future perspective of school disaster education in Nepal. Disaster
Prev Manag Int J. 2007;16(4):576-87. doi: 10.1108/09653560710817057.
Lee DE, Parker G, Ward ME, Styron RA, Shelley K. Katrina and the
schools of mississippi: An examination of emergency and disas-
ter preparedness. | Educ Stud Placed Risk. 2008;13(2-3):318-34. doi:
10.1080/10824660802350458.

McEntire DA. A critique of emergency management policy: Rec-
ommendations to reduce disaster vulnerability. Int | Public Policy.
2008;3(5/6):302-12. doi: 10.1504/ijpp.2008.020984.

Darshan Shrestha H, Yatabe R, Bhandary NP, Subedi ]. Vulnerabil-
ity assessment and retrofitting of existing school buildings: A case
study of Aceh. Int ] Disaster Resilience Built Environ. 2012;3(1):52-65. doi:
10.1108/17595901211201132.

Thi My Thi T, Shaw R. Disaster risk reduction approach in building re-
silience for education sector in central Viet Nam. Proceedings of the 4th
International Disaster and Risk Conference: Integrative Risk Management
in a Changing World - Pathways to a Resilient Society,. IDRC Davos; 2012.
Kokcu A, Kuguoglu S, Ergun A. An assessment of emergency and dis-
aster preparedness in high schools in Istanbul-Turkey. Health Med.
2012;6(8):2620.

Grimaz S, Malisan P. VISUS: a pragmatic expert-based methodology
for the seismic safety triage of school facilities. B Geofis Teor Appl.
2016;57(2):91-110.

Santa-Cruz S, Cérdova GF, Rivera-Holguin M, Vilela M, Arana V,
Palomino J. Social sustainability dimensions in the seismic risk re-
duction of public schools: A case study of Lima, Peru. Sustainability
SciPract Policy. 2017;12(1):34-46. doi: 10.1080/15487733.2016.11908152.
Ersoy S, Kocak A. Disasters and earthquake preparedness of chil-
dren and schools in Istanbul, Turkey. Geomat Nat Hazards Risk.
2015;7(4)1307-36. doi: 10.1080/19475705.2015.1060637.

Shiwaku K, Ueda Y, Oikawa Y, Shaw R. School disaster resilience assess-
ment in the affected areas of 2011 East Japan earthquake and tsunami.
Nat Hazards. 2016;82(1):333-65. doi: 10.1007/s11069-016-2204-5.

Lai BS, Esnard AM, Lowe SR, Peek L. Schools and disasters: Safety and
mental health assessment and interventions for children. Curr Psy-
chiatry Rep. 2016;18(12):109. doi: 10.1007/s11920-016-0743-9. [PubMed:
27778233).

Sakurai A, Bisri MBF, Oda T, Oktari RS, Murayama Y. Assessing school
disaster preparedness by applying a comprehensive school safety
framework: A case of elementary schools in Banda Aceh City. IOP Con-
ference Series: Earth and Environmental Science. IOP Publishing; 2017.
12021 p.

Dwiningrum SIA. Developing school resilience for disaster miti-

Trauma Mon. 2019; 24(5):e89481.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

gation: A confirmatory factor analysis. Disaster Prev Manag Int J.
2017;26(4):437-51. doi: 10.1108/dpm-02-2017-0042.

Naseri MK, Kang D. A primary assessment of society-based earth-
quake disaster mitigation in Kabul City, Afghanistan. J Disaster Res.
2017;12(1):158-62. doi: 10.20965/jdr.2017.p0158.

Mutch C. The role of schools in helping communities copes
with earthquake disasters: The case of the 2010-2011 New
Zealand earthquakes. Environ Hazards. 2018;17(4):331-51. doi:
10.1080/17477891.2018.1485547.

Shah AA, Ye |, Pan L, Ullah R, Shah SIA, Fahad §, et al. Schools’ flood
emergency preparedness in khyber Pakhtunkhwa province, Pakistan.
Int [Disaster Risk Sci. 2018;9(2):181-94. doi: 10.1007/s13753-018-0175-8.
Sakurai A, Bisri MBF, Oda T, Oktari RS, Murayama Y; Nizammudin,
et al. Exploring minimum essentials for sustainable school dis-
aster preparedness: A case of elementary schools in Banda
Aceh City, Indonesia. Int | Disaster Risk Reduct. 2018;29:73-83. doi:

10.1016/j.ijdrr.2017.08.005.
Ilumin RC, Oreta AWC. A Post-Disaster Functional Asset Value

Index for School Buildings. Procedia Eng. 2018;212:230-7. doi:
10.1016/j.proeng.2018.01.030.

Oktari RS, Shiwaku K, Munadi K, Syamsidik, Shaw R. Enhancing
community resilience towards disaster: The contributing factors
of school-community collaborative network in the tsunami af-
fected area in Aceh. Int | Disaster Risk Reduct. 2018;29:3-12. doi:
10.1016(j.ijdrr.2017.07.009.

Dixit AM, Dwelley-Samant L, Nakarmi M, Pradhanang SB, Tucker B.
The Kathmandu Valley earthquake risk management action plan: A prod-
uct of the Kathmandu Valley Earthquake Risk Management Project im-
plemented by National Society for Earthquake Technology-Nepal (NSET-
Nepal): GeoHazards International (GHI), USA.12. Publication Series: Na-
tional Society for Earthquake Technology-Nepal (NSET-Nepal); 1999.
doi: 10.1007/978-94-015-9544-5_7.

DepEd. Guidelines on Evacuation center coordination and manage-
ment,Philippines, memorandum order No. 58. Dissemination of DepEd-
DSWD-DILG-DOH joint memorandum circular No 1, Series 2013.1. 2015.
Kisioglu AN, Uskun E, Ozturk M. Socio-demographical exam-
inations on disability prevalence and rehabilitation status in
southwest of Turkey. Disabil Rehabil. 2003;25(24):1381-5. doi:
10.1080/09638280310001616303. [PubMed: 14660206].

Mulilis JP, Duval TS, Bovalino K. Tornado preparedness of stu-
dents, nonstudent renters, and nonstudent owners: Issues of PrE
theoryl. | Appl Soc Psychol. 2000;30(6):1310-29. doi: 10.1111/j.1559-
1816.2000.tb02522.x.

Fu C, Leoutsakos JM, Underwood C. An examination of resilience
cross-culturally in child and adolescent survivors of the 2008 China
earthquake using the Connor-Davidson Resilience Scale (CD-RISC). |
Affect Disord. 2014;155:149-53. doi: 10.1016(j.jad.2013.10.041. [PubMed:
24215898].


http://dx.doi.org/10.1108/09653560610686595
http://dx.doi.org/10.1542/peds.2005-0927
http://www.ncbi.nlm.nih.gov/pubmed/16396851
http://dx.doi.org/10.1108/09653560710817057
http://dx.doi.org/10.1080/10824660802350458
http://dx.doi.org/10.1504/ijpp.2008.020984
http://dx.doi.org/10.1108/17595901211201132
http://dx.doi.org/10.1080/15487733.2016.11908152
http://dx.doi.org/10.1080/19475705.2015.1060637
http://dx.doi.org/10.1007/s11069-016-2204-5
http://dx.doi.org/10.1007/s11920-016-0743-9
http://www.ncbi.nlm.nih.gov/pubmed/27778233
http://dx.doi.org/10.1108/dpm-02-2017-0042
http://dx.doi.org/10.20965/jdr.2017.p0158
http://dx.doi.org/10.1080/17477891.2018.1485547
http://dx.doi.org/10.1007/s13753-018-0175-8
http://dx.doi.org/10.1016/j.ijdrr.2017.08.005
http://dx.doi.org/10.1016/j.proeng.2018.01.030
http://dx.doi.org/10.1016/j.ijdrr.2017.07.009
http://dx.doi.org/10.1007/978-94-015-9544-5_7
http://dx.doi.org/10.1080/09638280310001616303
http://www.ncbi.nlm.nih.gov/pubmed/14660206
http://dx.doi.org/10.1111/j.1559-1816.2000.tb02522.x
http://dx.doi.org/10.1111/j.1559-1816.2000.tb02522.x
http://dx.doi.org/10.1016/j.jad.2013.10.041
http://www.ncbi.nlm.nih.gov/pubmed/24215898
http://traumamon.com

Mirzaei S et al.

a11q

32211pU]

[eUO0I3s-sS0ID

aandinsag

waxdmRwoydAsd/aandinsag

BRERI (oI (RRERI(q

12211puj/1d211q

12211pU]

1311pUI311

12211pU]

12211pu]

a11pU]

BRERI1s10{ARERI (¢

BRERI(sJUI(RRERI(q

1311pU]

[eUOT]I9S-SSOID)

[BUOI}IIS-SSOID

aandisag

[euO0ndas-sso1)

[eUOT]I3S-SSOID)

[BUOI}IIS-SSOID

aandisag

aandisaq

[eUOT]I3S-SSOID)

aandrnsag

s[ooyas
UI UOTIEDNPR UONINPAI YSLI I3)SeSIq

s3urpying [ooyds jo
SunIyo1a1 pue JUIWSSISSe AJIqeIdUNA

SI91SeSIp
[BINJBU (JIM [BSP 0] 3IUSI[ISAI [BUONIBINPI
Surnseaw 10j poyaw e Surdopasq

apIsur

S[ENpIAIpUI pue sSuIp[ing uo sayenbyarea
JO $123YJ2 33 3dNPaI 0) ST9FeURW [00YIS
Jo ssauareme a3 Suiseadur Aq swrerSoxd
SSaUIPeal [00Yds pue Ja3sesip Surdofaasq

2InjdNIselul [00yds I0J spIepuels
Sumas pue sar8ale1]s UONINPAI YSLI pue
pooyy 3sureSe aduaI[IsaI sjooyds SulApnis

DUBIISAL

[00Y2S JO SIssAWeIM pUE SYISUINS

a3 SunySiySiy pue Adrjod JuswaSeuew
Aiqersuna ay) Sunuawsduy

BULIIBY dUBDLLINY 03 uone[al ur swerdoid
JUSWASeUBW SISLID [00YDS JO SSAUIANIIIYT

TedaN ur uonesnpa
19)SBSIP [00YS JO JOO[INO 1NN

S[OOT]Is Ul saljfensed sseul YIIM juapour
ue 0) Surpuodsax pue Sunuasaid 10§ sareIs
pajun ay3 ur syuawndop d1iqnd Surpraoid

£31008 Ut 21M[Nd A13jes,, e Surpying

03 saydeoidde s)1 pue sjooyds 10§, WANSAS
Juawaeuepy LHHuadiawy, pasodoid ayy

JO ssauaAIsuaya1dwod 3y ‘S[ooYyds UeTuel]
10J wWa)sAs JuswaSeuew ayenbyires
rerrdoxdde ue jo yuswdoaasg

S[00YDs JO SaLI[IIB) 33 Ul pue
aseyd uSisap ayy ur A1a5es a1y Sunesnsaau]

S[00Y2S JO AI1INDAS
pue £335es ay) 03 p1eSa1 YIrm [00YdS 3y}
SpIsur JuawuoIAuS [ed1sAyd sy Suikpnis

SI9)SESIP 191J8 JUSWUOIIAUD
9Jes © Se S[ooYs Jo 301 Y3 Surkpnig

[dIeasal [eurSlio

Apnis ase)

MIIAJI 2INIBIANIT

yo1easal [eurS1IQ

yoreasa eurSLQ

MIIAQI 2INJBIIIT

yoressal [eurdiQ

yo1easal [eurS1IQ

yoreasa eurSliQ

/MIIAJI AINJLIANIT

MIIAI 2INIBIANIT

yo1easal [eurSIQ

MIIAJI 2INIBIANIT

c1oc

[4(04

aoc

10T

010¢T

800¢

800¢

L00T

900¢

900¢

900¢

$S00¢

100¢

WeuldIA

eIsauopup

WeudIp

A3yIng,

eAud)|

$91€1S pajruf

sa1e1S parruf

1edaN

sajeIs pajun

uel|

eIqely Ipnes

ASyIng,

uede[

(L7) IYLAW IYL-€1

(9v) etpsarys
ueysyeq -zr

(vz) Suor 11

(S) 120 -01

(¥) e[oyd0-6

(%) JIDUION -8

(v%)991-L

(ev) myemiys -9

(zp) wreyern -¢

(1%) IUI3SSOH -¥

(o¥) ureuessey -¢

(6€) niSorsny -

(8€) meys -1

DURIISNY
[o0y2s Sundagy sioydey
93 03 SurLL19JaY Jo Aem

ASojopoyiay

2an3[qo Apmys

[eanyeN

Ipep-uep

J3)sesiq

adAL

Jeax

Anuno)

JoyIny ISIIg

ApniS SIYL Ul papN[dU] JUII[ISIY ,S[00YIS JO s1uauoduIo) 3ANIPF U0 SI[INIY JO S[1eI( “II[qeL

24(5):e89481.

’

Trauma Mon. 2019

10


http://traumamon.com

Mirzaei S et al.

aIIpu]

123211pU]

0a11q

211

323.1pU]

12211pu]

a11q

32211pU]

ERENI (g

1311a

a11q

1a1q

1211pU]

2211

a1

211q

a1

BRENI (g

Apnis-ase)

Apnis-ased

[BUONI3S-SS01D)

[eU033s-sS0ID

[D1B3S3I dAIRII[BND

MIIAI DI RWINSAS

aandisaq

[BUOI3s-SS0ID)

spoylaw
aaneynuenb
pue aApeIend

[eUO011d3S-SS0ID)

aandisaq

[euO0139s-ssoI1)

aandrnsag

aandinsag

aandiisag

[eU033s-sSs0ID)

[euondas-ssoI)

aandrnsag

swrerSoxd Ayrunwwod pue [ooyds Jurof
ySno1y1 £13150S Jo dURI[ISaI AY) SurdURYUT

ssurping

[ooyds ur Sururen 13sesip-3sod Sumunuod
10J Xapur duewrojrad [euoneinps pue
SIAI] SIUSPNIS pue [puuosiad 3y aAes 03
xapul aduewrIoj1ad A>usSIawa Sunenyeag

s123seSIp JsureSe
ssauIpeal pue K1ayes [00Yds SUISsassy

£Ky3yes [ooyds anoxdur
01 SUoISIAP Ad1j0d WwrIOJUT 0) S[OOYIS
Jo ssauparedaid AouaSiaws ay) Sunenjeag

SI9)SESIP 19)j€ Ayrunwwod
91 Sunioddns ur sjooyds Jo 3[01 YL

s[ooyds pue agueyd aewi Sunesnsaaul

s[ooyds ur sanIAnde ssauparedaid
K>uad1aws Jo [9a3] a3y Sunednsaug

syuapIaoe JuaAdxd 0y wasAs Suruuerd
[euonzeonpa ue Suneard 10j spaau dy1dads

[002S JUSI[ISAI © 181D
03 SJUIPNIS Jo SSuIYdLa) Y3 pueISIapUN
PUE S[OOYIS JO IIUII[ISAI ) JINSEIUWL
01 [001 J[qBIINS PUE PI[EA B SUNBIID

UOIIBINP I3)SESIP
pue quawaSeurur SISIID A13es Jo SuLIN)
ur sjooyds Arewrtad ur Juawissasse A1ayes

SI193SesIp pue sjooyds Sunesnsaauf

S[OOUDS JO SISSAUNBIM
pue ‘syaSuams ‘9duaIfIsal Y3 Surssassy

ssauparedaid ayenbyires
pue s3urpying jooyas Sunesnsaaug

S[0OYDS UI YSLI JTWSIas SurdNpaI ur
A1IqeureIsns Arunuwuwrod Jo SUOISUIWIQ

[o0Yds e SunININSU0d
ur sa1nyed) [enualod [[e Jo Suimaiasy

PpIeZBY JIUWISIIS JO S[IA]
JURI3Ip 03 pasodxa axe Jeyy sSuiping
[0oyos jo Ayrdeded aduaiIsal a3 Sunen[eag

redaN

Jo sjooyds o1iqnd ur aSeurep axyenbyiies
JOISII 3y 3INPaI 03 [00) JATIIIYD

ue se weiSo1d A1ayes ayenbyires assredaN

suonens A>uagIawa pue sIASesIp Jo
9SBD Y] UI SSAUIPEAI [00YDS JO JUIWISSISSY

yoreasal [eurSLQ

1aded dua1ajuo)

yoreasal [eurSio

yoreasa [eurSLiQ

[1easal [eurSlio

/MIIAJI AINJLIANIT

[dIeasal [eurSliQ

yo1easal [euISIQ

yoreasal [eurSLQ

yo1easal [eurSIQ

MITAT 2INJRIINT

yoIessal [eurdriQ

MIIAQI 2INJRIAIIT

Apms ase)

MIIAJI AINIBIANIT

Apnis ase)

yo1easal [eurSuQ

MIIAI INIBIANIT

810C

810T

810C

810C

810C

L10T

L10T

L10T

L10T

L10T

910CT

910¢C

910¢

910CT

910¢T

y10T

y10T

[4(el4

BISAUOPU]

puereyL

BIS3UOPU]

uelspeq

pue[eaz MaN

Sa1BIS pAIIUN

pue[eaz maN

uesiueySyy

BIS3UOPU]

ersauopup

$918)S pAIIUN

uede(

AayIng,

nIdJ

Arey

uel|

redaN

Aoy,

(19) LIeO 1€

(09) urwnyr -0

(65) rexmyes -6z

(8S) yeys -sc

(£S) YN -Lz

() ProYIYS -9

(07) 13pdi1L-ST

(99) L13seN -¥T

(s9)
wniSuruim( -€¢

(¥S) rexmyes -ze

(es)re1-1c

() mremiys -oc

(19) Aosg -61

(0S) znay-ejues -sr

(6%) zewrLiy L1

(z1) yepyeA -91

(e€) @ -st

(8%) oy b1

1

24(5):e89481.

)

Trauma Mon. 2019


http://traumamon.com

Mirzaei S et al.

(85) yeys ‘(0z) 191d1L (%) 997 ‘(19) 11e10 (0S) Zn1d-eIues () IYL (2S) n{eMIYS

(85) yeys ‘(19) ren{o (95) HaseN ‘(£€) 31xX1q (0S) znid-eIues ‘(v¥)
997 (6¥) zewlIn (¥S) rexnyes (8%) noxoy| () [e20 ‘(0¥ ) ‘ureuessey ‘(6€) nj3orsny

(09) urwnyr (s)
1820 ‘(05) ZnIDp-eIues (6S) rernyes (8S) Yeys (£S) Yaanw (sv) najoy (zs) nyemiys
‘(o) ureuessey ‘(1) Aos1g ‘(19) 11eRO ‘(6€) njSoisny (6¥) zewlin (0z) 191d1L

(LS) ysan ‘(o¥) ureuessey ‘(6€) njSorsny

(9%) ey3sa1ys ueysreq (09) urwniy (£S) yaIn (o¥) ureuessey ‘(6£) njSorsny

(2) Prowyays (8s)
yeys (6€) n[Sorsny (65 ‘#S) rexmyes (6%) ‘Zewtrn (zs) myemiys (0s) znid-elues

(9%) eyISaIys ueysieq
(85) yeys ‘(LS) ymn (6€) n301sy (S¥) MUIN (0S) ZNID-eIues (Tr) JepyeA

ueyd UO[IEITUNWIWIO) [ENUUE ‘JEIS YIIM UOEIUNWIWOD ‘UOLIeI[UNUIUIOII[}
‘BIPaW 33 YIIM UONBI[UNWWOD ‘suoneziuesio parauad-sdoad ‘suoneziueSio
[1D0S YIIM UOTIBIOGE[[0D AITUNWWO0D Y] YIIM UONEIIUNWWOD pue uoneradood
JO JUIWADUEBYUS ‘SUONIEZIULSIO PUE S[00YDS 1210 YIIM SUNedIuNwuod ‘S[ooyds
M UONEITUNWWOD s)uared ‘SIOPIOYIYeIS [EUINXS YIIM UOIIBI[UNUIIOD)

dew uonendeas ‘ssepd ay3 ur uonendod

1UIPNIS Y] ‘SAIAIIS JISB( JO 9FRIIA0I ‘SIUIWNIOP JO IDUBUIIUIRW ‘SINI[IGRSIP
yam 3[doad 10y saderd ajes 03 SS90V “AITUNWIWIOI [00YDS Y} JO SSAUIPLAT

33 ‘SINISIIAIDBIBYD J[WOUOII PUE ‘[BII0S ‘SSE[I ‘JJBIS pUuE SIUIPNIS 10J SuI[asunod
[ea18o1oydAsd 10y swsAs 110ddns ayerrdordde yuawdinba 13sesip Surpiaoig

S3UI19D pue S[[em JO UOTIB[NSUT [BWLIIY) ‘S[Ie] JO [eLIIeW

Y ‘(1o1133u1 3[qIsIA) sadA) 100p ‘s100p 11%d A>udSraw yuawdinba A10jeI10qE] pUB
S9A[RYs SurualySn ‘[rem ay3 o3 Jusawdinba 1ey SurtualySiy ‘spedrwrayd snoprezey
pue sferryewr ajqewrureyj jo Surjpuey pue Surrols 19doid ‘suorie1oddp pue ‘suej
Suryrad ‘sarreqIy ‘sAsunyd ‘saseanjooq ‘s3ur[Iad asyey Jo A1aJes WyS1ay [qeIns YIm
sSu[re1 ITels ‘s[eralew snopIezey jo Surjpuey 3y Surjjonuod ‘sireis pue syred
11xd pardnadoun ‘uapred [00YdS I pUNOIL (SIDUIJ AIIM PUE ‘S[[EM ‘SPOI) SI[IBISO

(x0q pre 3s1y) sanie] A>uaSIaws ‘suaishs Suruonipuod Ire

‘Quoyd ssaa11m pue 1j[a3es ‘wasAs Suneay ‘por SurmySiy (s101e19U3 [BI11IIID
PUE ‘SI9A0D [BI11II[A ‘SWANSAS Surim [ed11123]3 Ajddns 1amod A>uadrawa) swaishs
[e211329]3 (sarnsded 1aysiSunxa a1y jo a8reydar pue ‘dn-y2ayd d1porrad ‘walsAs
ULIB[E ‘WA)SAS ULIE[E 1Y ‘SIATeA Jo-Inys sed ‘s100p Jooid-a1y ‘sasoy pue sa[nsded
Iaysm3unxs a1y) Juswdinbs SunySy-a1y Quswdinbs [enuasss 19y30 pue

‘Aiddns 193em ‘pooy ‘saniye) Surhip pue Surysem sayIod ‘SIIMOYS ‘sI9[101 A[qeII0]

Joeds s Juapnis ‘s[rerpIens MopuIm ‘9z1s 100p

WOOISSE[D ‘DZIS WOOISSL[D ‘9ZIS pue ‘1IdquInu YS9y MOPUIM ‘SIO0[J JO JaqUINU
‘539[101 JO I9qWINU (PIBMINO) I00P ) JO UONIAIIP SUIMS ‘WOOISSB[I ) 03
[o1reed s1opr11od ‘SunySI| woo1ssed ‘sirels Jo JYS19Y pue yIpIm ay3 ‘SULIoo]j jes

[ooyds ayd
Jo uonedo] [ed1sAyd ay3 YuIWUOIIAUI [00YyS ‘Uordal dryderd0a8 (dyyen Aaeay jo
9DU3sqE) [00YDS 3 0] SIITAIS AOUITIIWS JO SSADIE ‘UOIIBIO] [00YIS Y] JO A13Jes

eare 38nja1 ‘adeys joor ‘Suniyorar
‘ad£y rexmdnns ‘98e Suipying ‘Surpying ay) jo 1ySiay pue ‘az1s ‘adeys sy ‘sprezey
[euo18a1 Jo adAy pue A1119A3s 313 U0 pPaseq uoNINISUOD ‘uonedo] Neridordde

([PUIAIXD PUB [BUIAIUI) UOIIBITUNUIUIOD)

saImdnijsenuyp

sx0)oe) ssaoxd-reuondung

syuauodwod
[eINIONIIS-UOU JO JYOI1II pue A1ajes

saniejhuawdmnby

$10)D€J [EINIONIIS-UON

Surpyinq ay) jo A3ayes [ed1sAYJ

JUSWIUOIIAUD [00YDS

(%) e1oyd0 ‘(65 ‘¥S) rexmyes ‘(6%) zewrrn (zs) myemiys ‘((€€) 3xiq ‘(o¥) ureuesseq ‘yred 31xa AH>uaSI9WS ‘UONINIISUOIAI JO SWT ‘DINIIANIYDIE IoLI)Ul S Surp[ing spiepue)s Suipjing
$10)J€j [eINIdNIIS
SIDUIIYY/I0YINY ISITL apod QuIRYIqNS/PUWdYL

8107 UI A[[EI11RWA)ISAS PAOMIIARY SI[INIY [BUL] 3 JO SISA[EUY JUIUOD UO paseq saPUSIaWT PUe SI3)SesI Ul DUII[ISIY [00YIS UO SI0IDE JANIAYH T d[qeL

24(5):e89481.

’

Trauma Mon. 2019

12


http://traumamon.com

Mirzaei S et al.

(85) yeys (8%) ndjox
(95) 113seN (¥¥) 997 (S¥) 2INUTIN (19) LIERO ‘(¥2) Suol ‘(¥) e[oyd0 (7S) NyemIys

(85) yeys ‘(¥) ejoyo0 ‘(6%) zewrad (6€) NiSoIsH (¥) 1YL (2S) m[emIys

(65 ‘#S) reInyeS (8S) yeys (0s)
zn1d-ejues ‘(0z) 19[dIL (zv) weyern (8%) ooy (19) 11e[O (¥¥) 991 ‘(1¥) IUIassoH

(£v) myemIys ‘(€5) 1e7(8S) yeys (£s) yoIny (ss) wniSuruimq
(65 ‘pS) TRINES (0S) ZNID-BIUES (95) LIdSEN ‘(8%) NaYoY (T§) m[emIys
‘(1%) turassoH ‘(0z) J[d1L {(8€) meys ‘(0¥) ureuessey () 997 (15) Aos1g ‘(£€) ax1q

2812400 2DULINSUT ‘S3DINOSII [BDUBUY PUE J9FPN( ‘S3dIN0SAI UBWNH

SUONIPUO0D A13Jes POOJ ‘WAISAS UONII3[[0d pue Sul2A131 21seM ‘WIed) [I[RAY
JUSWUOIIAUS [00YJS ‘UOTIBIIUES PUB JUIUIIBI) J9)eM ‘s3onpoad Iazniues pueH

19)SESIp 1a)Je
uerd Aymunuod yiom ‘suefd jo arepdn pue Suruueld 910ddns pue uoneurpiood
‘sjooyds SurroquSrau Ym sureiSord sATIBIOQE[[0D ‘SUId)SAS I9]e [eIIUT

Surpreisur ‘syuaprdde Jo 3w Y3 I UTeyd PUBWIIOD 33 Sururuwialap ‘sapijod

pue uone[nSax Surdofaaap ‘syuaas Surwoddn Jo awm Y3 I8 saINIdNIIS Paldadxa

JO uonNdAxa ‘spaezey Ised uo paseq sisA[eue Aypeded [ooyds pue KI[IqeIdUNA YSLI
‘suerd ay) ur saniiqisuodsal jo uoneuruwrid)ap ‘usisap ueld ssauparedaid 133sesiq

[[1Ip ‘9dudLIadxa uonendeAd

[ooyds ‘ssauareme uonednpa Sunowoid ‘Sururen syl Surp102a1 ‘sasinod Sururen
Jo uonejuawa(duw snonunuod pue Juspuadapur JuIU0I [eUOHIBINPS ATUIR) 3
01 Sururen spIezey pue s[[p[s 9JIT ‘sadualIadxa uonesnpa ssaupaiedaid 1aisesip
[00YDS JUIUWWILIOD PUE SSIUIILME JO [AJ]  SaNTUNWIIOd [ed0] Sunowoid
‘(syuared pue ‘s1ayoea) ‘syuapnis) Sururen ssauparedald [euoneziueSio pue
[ENPIAIPUL ‘JJBIS PUE SJUIPNIS SUOWIE SIANSESIP JO SSaUaIeme paseadu] ‘swerdord
1sesip ur uonedpnaed pue jo a8paymouy syuared pue ‘saakojdura ‘s1aydea]

$32IN0S3I [BDUBUY-UBWNH

sapIe]

SanN[Ioe] YIeaH

JuawaSeuey

uonesdnpg

13

24(5):e89481.

)

Trauma Mon. 2019


http://traumamon.com

	Abstract
	1. Introduction
	2. Objectives
	3. Methods
	3.1. Data Sources
	3.2. Search Strategy
	3.3. Inclusion Criteria
	3.4. Exclusion Criteria
	3.5. Information Extraction

	4. Results
	Figure 1
	4.1. Descriptive Analysis
	4.2. Qualitative Analysis

	5. Discussion
	Figure 2
	5.1. Conclusions
	5.2. Research Limitations

	Acknowledgments
	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Funding/Support: 

	References
	Table 1
	Table 2


