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Establishment of a post‑disaster 
healthcare information booklet 
for the Turkey–Syrian earthquake, 
based on past disasters
Junko Okuyama 1,2*, Shuji Seto 3,4, Yu Fukuda 5, Yoshimi Suzukamo 6, Tatsuma Okazaki 2, 
Yoshihito Furusawa 6, Shin‑Ichi Izumi 6, Kiyoshi Ito 7 & Fumihiko Imamura 1,4

The scientific evidence based on experiences with past disasters points to the possibility of the 
occurrence of future mental health issues among those who were affected by the recent Turkey–Syria 
earthquake. However, post‑disaster care information on factors that could give rise to mental health 
issues among those affected have yet to be provided. In March 2011, Tohoku University compiled 
and published a booklet with post‑disaster healthcare information based on the experiences with the 
Great East Japan Earthquake. This study aimed to promote the introduction and use of this booklet for 
post‑disaster care in Turkey and Syria by presenting the results of a satisfaction survey conducted with 
relevant Japanese organizations about the booklet. A total of 505 Japanese organizations participated 
in the satisfaction survey of, and evaluated, the booklet. The results indicated the need to consider 
the ease of understanding for the general public when providing information on post‑disaster care 
through booklets. We hope that this study leads to the appropriate provision of easy‑to‑understand, 
post‑disaster healthcare information to the victims of the Turkey–Syria earthquake and future 
disasters.

A major earthquake that struck southeastern Turkey and northern Syria on February 6, 2023, has created a 
humanitarian  crisis1. The earthquakes struck ten Turkey provinces that together correspond to roughly the size 
of Austria, affected approximately 15 million people, damaged more than 200,000 buildings, and resulted in the 
collapse of about 20,000  buildings2–4. Moreover, the number of deaths and scale of the damage may continue to 
grow, especially in northwestern Syria, where search and rescue operations have been hampered owing to border 
restrictions. However, without careful mitigation, the people of these two countries will suffer long-term health 
 consequences5. Worldwide, some of the regions that frequently experience earthquakes are China, Indonesia, 
Iran, and Japan. Earthquakes cannot be prevented from occurring, but their disasters can be mitigated by proper 
preparations. Despite the recurrence of earthquakes worldwide and the acknowledged importance of prepar-
edness, the effective implementation of lessons learned from recent major earthquakes remains a  challenge6.

Natural and human-made disasters are known to have a considerable impact on the mental health of those 
who experience them. Accordingly, several studies have been conducted on the prevalence of psychopathology 
in disaster-affected populations, delivering relevant evidence to be used by service planners, regarding the nature 
and magnitude of services required in the event of different  disasters7,8. For example, previous studies on disasters 
in Asian regions since the 2004 Indian Ocean earthquake and tsunami events demonstrated the effectiveness of 
cognitive–behavioral therapy for treating post-traumatic stress disorder in Asian survivors; however, this type 
of therapy must be adapted to cultural and regional  sensitivities9,10. In another report, researchers explored the 
recommended actions for dealing with the Turkey–Syria Earthquake based on past experiences from the Great 
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East Japan Earthquake, advising the need to secure direct support routes and dispatch of medical personnel to the 
affected  areas11. While these recommendations outline the actions to be taken during the aftermath of a disaster, 
the projections about the burden of diseases related to a disaster event may change across the phases of the event 
and disaster management, and these projections are essential for guiding medical  responses12.

Research emphasizes that medical and social service professionals should work with other key stakehold-
ers to take the necessary actions to alleviate health problems in and help communities affected by  disasters13. 
Materials such as booklets or leaflets designed to help survivors may be used in such alleviation efforts. For 
instance, an information booklet was used during the 2014 civil unrest in Tuzla, Bosnia  Herzegovina14. Jamil 
et al. also created a booklet on “Guidance for protecting lungs from smoke from the 2018 California Wildfires”15. 
A booklet on dengue fever was distributed to prevent the spread of dengue after an outbreak caused by severe 
flooding on the east coast of Malaysia in December  201416. Meanwhile, Vicentini et al. developed and evaluated 
psychoeducational materials to help children and adolescents cope with the negative emotions associated with 
indirect and direct exposure to  war17. Figure 1 shows examples of these materials obtained from a PubMed search 
conducted on March 26, 2023.

It is expected that university and research institute experts will use the scientific findings on disasters, post-
disaster reconstruction, and engage in booklet production. However, the general public can also benefit from such 
booklets. Albeit, this requires the production of easy-to-understand booklets and the presentation of research 
findings in a manner that is acceptable to a broad audience. In Japan, local governments have been and continue 
to be the responsible bodies for leading post-earthquake reconstruction  measures18,19, and this contextual reality 
makes considering the expertise of Japanese municipality governments an important effort when attempting to 
improve the contents and accessibility of booklets for the public.

In Japan, natural disasters are a major threat, and weather disasters and earthquakes continued to occur in 
the country since the Great East Japan Earthquake on March 11, 2011 (Fig. 2A). It is also the case for Japan that 
climate change and its outcomes are amplifying the existing and creating new risks for both natural and human 
systems. The risk of weather-related disasters in Japan was unevenly distributed in few areas, with significant 
consequences for the people and society living there (Fig. 2B)20. Furthermore, post-disaster recovery measures 
tend to have a long-lasting impact on the lives of people living in affected areas. The distribution of literature 
on post-disaster living has been a common means of meeting the requirements for warning and informing 
the public about disaster and post-disaster preparedness. Such literature is often produced to meet mandatory 
requirements, such as of being understandable, informative, and encouraging compliance with desired behaviors; 
yet, information on the effectiveness of this literature is scarce. One thing we know based on past evidence is 

Figure 1.  Booklets or leaflets to support victims affected by disaster. A search on PubMed (March 26, 2023) 
was conducted to identify past studies on booklets or leaflets used to contribute to post-disaster care. From right 
to left, the figure shows the name of the booklet/leaflet, its purpose, the disaster on which it was based, and the 
authorship information of the relevant article.
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that the content, design, format, and presentation of information in such literature tends to be guided by ad hoc 
needs rather than by research  evidence21.

In Japan, booklets have been prepared for disasters since the Great Hanshin-Awaji Earthquake of January 
17, 1995. In fact, the booklet “Children Living in the Disaster Area: What Nursing Staff Can Do,” originally cre-
ated after the Great Hanshin-Awaji Earthquake, was used to understand the situation of children affected by the 
2004 Niigata-Chuetsu  Earthquake22. Since then, based on experiences from the Great East Japan Earthquake of 

Figure 2.  List of recent disasters in Japan. This figure shows the major natural disasters that have occurred in 
Japan since the Great East Japan Earthquake by year of occurrence. (A) Japan’s natural disasters by year. (B) 
Demographics of the disasters.



4

Vol:.(1234567890)

Scientific Reports |         (2024) 14:1558  | https://doi.org/10.1038/s41598-024-52121-4

www.nature.com/scientificreports/

 201123, disaster booklets have been produced in various parts of the nation. It is important to understand and 
explore the experiences from past disasters to reduce the impacts of future ones, and because the damage caused 
by a disaster can spread quickly, there is often the need to transmit the required information regarding disaster 
recovery for the population in a timely manner and at low costs. These characteristics of disasters and disaster 
management help transmit information in booklets, as these tools enable the provision of information for the 
population in a timely manner and in relatively cost-effective ways.

Therefore, booklets on disasters can be seen as links between what is known in academia about disaster recov-
ery and the lives of people in affected areas. However, to date, no study has examined whether disaster-related 
booklets are suitable for the general public. Against this backdrop, this study aims to examine how academic 
knowledge is accepted by residents of disaster-affected areas through evaluations by local governments and 
other organizations of disaster booklets created by Tohoku University after the Great East Japan Earthquake. 
We specifically report on the results of an evaluation by local governments and organizations of a post-disaster 
care booklet and its potential use in populations affected by the Turkey–Syria earthquake. This evaluation was 
focused on assessing the kinds of booklets that are useful for promoting healthcare among people affected by 
the earthquake.

Methodology
Booklet evaluated
The booklet “Post-Disaster Health Care: ten issues to keep in mind to facilitate mental and physical recovery 
after a disaster” (hereafter, “Post-Disaster Health Care”), created by the Disaster and Health Unit of the Disaster 
Research Institute based on experiences of the Great East Japan Earthquake, was selected as the research subject. 
The following address allows you to download the English version of the “Post-Disaster Health Care” booklet: 
http:// www. irides- pudh. med. tohoku. ac. jp/ produ ct/ pdf/ disas ter_ after_ care/ en/ hisai go_ care- en_ all. pdf. The pur-
pose of creating the Japanese version of “Post-Disaster Health Care” and the Japanese version of “Post-Disaster 
Health Care” can be found on the website indicated in the Supplementary Information.

Participants
Around 1600 disaster-related locations in Japan were selected to receive disaster-related booklets. Fifty non-profit 
organizations and 28 mental healthcare centers were selected. A total of 175 places were selected, including 47 
prefectures, 105 designated cities (20 government-designated cities, 58 core cities, and 27 special cities), and 23 
special wards. Additional areas included 666 cities and 652 towns in the Sediment and Tsunami Disaster Law 
Warning Area. Figure 3A shows the number of questionnaires distributed per prefecture and the natural disasters 
that occurred in each prefecture.

Materials
A questionnaire was designed to measure the ease of understanding of the “Post-Disaster Health Care.” To esti-
mate whether the booklet information was effective, satisfaction was investigated for the whole booklet and each 
unit. The questionnaire was structured to assess the ease of understanding by asking respondents to rate their 
satisfaction with the booklet (five-point Likert-type scale ranging from 1, very satisfied to 5, very dissatisfied). 
Respondents were also asked to freely describe the reasons for their evaluations. Details on respondents’ sex, 
age, and workplace, among others, were also collected.

Procedure
The questionnaires were mailed to 1,600 locations on January 30, 2020. They were delivered in envelopes that also 
contained the booklet “Post-Disaster Health Care,” an explanatory cover letter, and a return freepost envelope. 
Respondents were asked to send in an envelope if they were making a similar booklet to “Post-Disaster Health 
Care.” The respondents were asked to return the questionnaire by the end of February 2020.

Ethical approval and consent to participate
All procedures contributing to this work were carried out in compliance with the ethical standards of the rel-
evant national and institutional committees on human experimentation, and with the principles of Helsinki 
Declaration of 1975, as revised in 2008. This study was reviewed and approved by the Ethics Committee, Inter-
national Research Institute for Disaster Science, Tohoku University; approval number: 2019-025, approval date: 
22/JAN/2020, study title: “Satisfaction survey on post-disaster care (10 things to recover your mind and body).” 
All methods used in this study were carried out in accordance with relevant guidelines and regulations. Informed 
consent was obtained from all the participants included in the study. The purpose of the study was explained to 
each participant, and participation was voluntary; data collection was done anonymously.

Results
Response rate
In total, 505 questionnaires were returned (31.6% response rate), and 66.7% of the respondents were men and 
22.2% were women (11.1% did not specify their sex). Regarding age group distribution, it was as follows: 20s 
(17.2%), 30s (28.1%), 40s (31.3%), 50s (16.6%), and over 60s (5.3%). The recovery rate for each prefecture is 
shown in Fig. 3B.

http://www.irides-pudh.med.tohoku.ac.jp/product/pdf/disaster_after_care/en/hisaigo_care-en_all.pdf
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Level of Understanding of the “post‑disaster health care” booklet
Figure 4 shows the level of understanding of the “Post-Disaster Health Care” booklet contents. Among the con-
tents of the booklet, the highest level of understanding was for “prevent infectious diseases” (86.3%), which was 
followed by “be mindful of pregnant women and nursing mothers” (83.8%), “be careful of lack of sleep” (82.0%), 
and “be aware of humidity and dust in living spaces” (80.4%).

By age group, the percentage of respondents in their 20s who selected “Take advantage of health checkups 
and cancer screenings to take care of your health” was higher than the overall percentage. The overall satisfac-
tion rate was 81.0%.

Free responses analyzed by KH coder
Figure 5 shows the co-occurrence network of the free responses extracted using KH coder. The responses were 
divided into nine clusters.

Figure 3.  (A) Number of survey forms distributed to each prefecture and natural disaster damage status of 
each prefecture from 2011 to 2020. (B) Recovery rate of the questionnaire for each prefecture. Map background 
image source and license: Maps were created using ArcGIS Pro (ver. 3.1.2, https:// www. esri. com/ en- us/ arcgis/ 
produ cts/ arcgis- pro/ overv iew) and the prefecture level boundaries of Japan were available in ArcGIS Hub. 
ArcGIS is the intellectual property of Esri and is used herein under license  (Copyright Esri, All rights reserved). 
For more information about Esri software, please visit https:// www. esri. com.

https://www.esri.com/en-us/arcgis/products/arcgis-pro/overview
https://www.esri.com/en-us/arcgis/products/arcgis-pro/overview
https://www.esri.com
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“Victim” “think” group
There were many comments, such as “I think there is a little too much text” and “I think it would be easier for 
people to accept easy-to-understand diagrams rather than graphs.” In summary, the general opinion was “I 
understand that the booklet is based on research results, but it may be difficult for the general public to read.”

Figure 4.  Self-assessment of understanding of the “Post-Disaster Health Care” booklet.

Figure 5.  Free description of co-occurrence network analysis by KH Coder.
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“Point” group
This category includes questions such as “Who is the booklet intended for?” or “At what point after the disaster 
does it need to be read?” There was also a suggestion to devise a better and more consistent way to arrange the 
items, as they were not consistently arranged.

“Too many” “read” group
Since the booklet had many parts to be read, some asked for diagrams to depict the contents, and some said that 
the font was too small and difficult for older adults to read. There was an opinion that the graphs were difficult 
to understand and that what was described through graphs should instead be presented through illustrations.

“Distribution” “target” group
Many people said that if the information is intended for residents, they would rather have easy-to-understand 
content than the most accurate and specific information.

“Consult” group
Several respondents requested for consultation services to be specifically listed in the booklet.

“Brochures” group
Respondents wanted the booklet to be larger and have less information. There was a suggestion to increase the 
booklet size and its font size.

“Feel” “data” group
Many people commented that almost every page had data to support it and that it was persuasive.

“General” “atmosphere” group
Many people said that it would be difficult for the general public to accept the booklet.

“Good” “write” group
Many participants rated the content as good and well-written.

Discussion
More than seven months have passed since the magnitude 7.8 earthquake struck southern Turkey and Syria on 
February 6,  202311. Immediately after the earthquake, dozens of cases of crush syndrome were  reported24, and 
risk factors for infectious disease outbreaks were concentrated in the affected areas in both countries. Tens of 
thousands of people were displaced as their homes either collapsed or were severely structurally damaged, making 
it impossible for them to return to their homes. A lack of access to safe drinking water, overcrowding, and poor 
sanitation resulting from the destruction of lifelines were the main risk factors of infectious disease outbreaks in 
the earthquake-affected areas of Eastern Anatolia; in addition, crises of various origins—such as the war conflict, 
the COVID-19 pandemic, and the cholera epidemic—coexisted and synergized with the disaster-related  events25.

After the Turkey–Syrian earthquake, many researchers published insights on how to address the mental 
health needs of those  affected26–29. Still, the effective prevention of mental health problems following disasters 
tends not to involve a major initial focus on mental health interventions right after the crisis. This is because 
affected populations tend to not be ready to receive mental healthcare in the immediate aftermath of a natural 
 disaster29. Instead, the primary the focus should be on meeting the specific basic and physical needs of survivors, 
for whom there tends to be a lack of life-sustaining resources. Thus, comprehensive knowledge of post-disaster 
care is necessary when devising measures to alleviate pressure on health services, prevent mental health impacts 
on those affected, provide therapeutic benefits, build collective resilience to cope and, above all, recover from 
disasters. Our research has allowed us to present the evaluation of a booklet on post-disaster care developed 
based on the experiences of the Great East Japan Earthquake, which may be used by stakeholders for a more 
effective distribution of the limited medical resources after a disaster to victims in need of medical knowledge.

Few previous studies have examined the effectiveness of booklets on post-disaster care. One of the few related 
studies involved a telephone questionnaire to assess sources of health and safety information, recalled informa-
tion, and behavioral responses among residents of the town of Fielding, New Zealand, following a major flood 
in February  200430. The primary sources of information were radio (41%), brochures (23%), and newspapers 
(20%). This past evidence showcases that pamphlets/booklets are an important source of post-disaster health 
and safety information.

In the current survey, local government officials and others expressed a high level of satisfaction with the 
booklets prepared by Tohoku University experts (81.5%), albeit many expressed the opinion that the booklets 
may be difficult for the general public to understand. Although the graphs in the booklet showing the results 
of surveys conducted on the Great East Japan Earthquake are trustworthy, there were concerns that the public 
would not be able to understand their meaning and not know how to utilize the findings. Meanwhile, many 
preferred for the booklet to contain contact information for specific consultation services; if such information is 
indeed added, people would then be able to refer to a single source (i.e., the booklet) for information on whom 
to consult and the contact information, instead of having to search for contacts individually.

In Japan, local government officials are generally heavily involved in the collection of post-disaster public 
health information. Previous studies have considered the participation and knowledge of local government offi-
cials as important; for example, after the Great East Japan Earthquake, the knowledge of local government officials 
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on radiation risks has been  investigated31. Furthermore, while Japanese local governments have primary respon-
sibility for disaster management, they often have limited capacity and experience in disaster  management32. 
Therefore, it is a challenge for Japanese local government officials to learn from disasters that have occurred in 
other regions. This may explain why, in our sample, the “Post-Disaster Health Care” booklet was deemed useful by 
the officials for dealing with these challenges and facilitating the learning from other disasters. Most of the general 
public, in Japan and worldwide, obtain post-disaster information from TV, radio, and other media, and rarely 
obtain direct knowledge from  experts33. These past findings once again underpin how the post-disaster booklet 
may be used and distributed by local government officials to further explain the situation to disaster victims.

Among the contents of the “Post-Disaster Health Care” evaluated in this study, the highest level of comprehen-
sion was for “prevent infectious diseases” (86.3%). This was clearly influenced by the COVID-19 pandemic, as 
the first case of coronavirus disease (COVID-19) had been detected in Japan on January 15, 2020, and the survey 
period for this study was shortly after this period (January 30 to February 28, 2020). In addition, the percentage 
of respondents in their 20s who responded that they took care of their health using health checkups and cancer 
screening was higher than the overall percentage. For the period after the Great East Japan Earthquake, only 
data on cervical cancer screening rates were presented in booklets when talking about cancer screening, which 
might have been a factor in the higher interest of people aged in their 20s. This may be because our survey was 
conducted during an ongoing campaign in Japan to encourage women aged 20–24 years to undergo uterine 
cancer  screening34, as resistance to such screening has become an  issue35.

The free text responses also revealed that it may be difficult for the public to accept the university- and 
scientific-based knowledge, which in turn was derived from past experiences of the Great East Japan Earthquake, 
relayed through the booklet. Specifically, participants remarked that the results should preferably be presented 
in concrete terms—rather than solely as graph data—to encourage the public to consider the issues. In addition, 
changing the design and font size may be beneficial for public acceptance of post-disaster care booklets.

The results suggest that more collaboration with the public is necessary to ensure the appropriate distribu-
tion of academic research knowledge to the public. Thus, it is beneficial for local governments, which serve as 
a bridge between universities and the public, to evaluate the contents of booklets. The findings of this study, 
which provide reference data based on the evaluations of governments and organizations of a post-disaster care 
booklet, may be useful for universities in making informed decisions about appropriate actions and initiatives 
for the benefit of local residents in disaster-affected areas in the future.

A limitation of this study is that the respondents were limited to Japanese local government officials, who in 
turn played and continue to play a central role in disaster management in Japan. Outside of Japan, local govern-
ment officials do not always play a central role in disaster and post-disaster management, and they may not be 
appropriate respondents. While these limitations may have compromised finding accuracy, it is unlikely for this 
to have severely compromised the general finding patterns found.

Data availability
The “Post-Disaster Health Care” leaflet used in this document is available on the following website: http:// www. 
irides- pudh. med. tohoku. ac. jp/ produ ct/ pdf/ disas ter_ after_ care/ en/ hisai go_ care- en_ all. pdf. Interview data is not 
available to the public due to the possibility of identifying individual participants. If you have any questions about 
the dataset or wish to obtain it under a data sharing agreement, please contact the first author.

Received: 27 March 2023; Accepted: 14 January 2024

References
 1. Hall, S. What Turkey’s earthquake tells us about the science of seismic forecasting. Nature 615, 388–389. https:// doi. org/ 10. 1038/ 

d41586- 023- 00685-y (2023).
 2. Erdemir, A. G. et al. Imaging in crush injury: A spectrum of findings in survivors of the twin earthquakes on February 6, 2023. 

Emerg. Radiol. 30, 513–523. https:// doi. org/ 10. 1007/ s10140- 023- 02147- 4,PUBMED: 37270 438 (2023).
 3. World Health Organization. Türkiye Earthquake: External Situation Report No. 1: 13–19 February 2023. https:// iris. who. int/ handle/ 

10665/ 366264 (World Health Organization, Regional Office for Europe, 2023).
 4. Naddaf, M. One MRI for 4.7 million people: The battle to treat Syria’s earthquake survivors. Nature 615, 193–194. https:// doi. org/ 

10. 1038/ d41586- 023- 00547-7 (2023).
 5. Cinar, E. N., Abbara, A. & Yilmaz, E. Earthquakes in Turkey and Syria-collaboration is needed to mitigate longer terms risks to 

health. BMJ 380, 559. https:// doi. org/ 10. 1136/ bmj. p559 (2023).
 6. Berk, H. An earthquake that took away lives, an unpreparedness that shattered dreams: Orthopedic science calls for data. Acta 

Orthop. Traumatol. Turc. 57, 1–2. https:// doi. org/ 10. 5152/j. aott. 2023. 160323 (2023).
 7. Kessler, R. C. & Wittchen, H. U. Post-disaster mental health need assessment surveys – the challenge of improved future research. 

Int. J. Methods Psychiatr. Res. 17(Suppl 2), S1–S5. https:// doi. org/ 10. 1002/ mpr. 266 (2008).
 8. North, C. S. Disaster mental health epidemiology: Methodological review and interpretation of research findings. Psychiatry 79(2), 

130–146. https:// doi. org/ 10. 1080/ 00332 747. 2016. 11559 26 (2016).
 9. Kessler, R. C. et al. The importance of secondary trauma exposure for post-disaster mental disorder. Epidemiol. Psychiatr. Sci. 

21(1), 35–45. https:// doi. org/ 10. 1017/ s2045 79601 10007 58 (2012).
 10. Wang, D. & Liu, J. Resource allocation, individual social network, community trust and recovery from depression among rural 

survivors in the Wenchuan Earthquake. Curr. Psychol. https:// doi. org/ 10. 1007/ s12144- 023- 04299-5 (2023).
 11. Kaneda, Y. & Akashima, S. Turkey–Syria earthquake: The importance of providing a direct cross-border support. JMA J. 6(3), 

332–333. https:// doi. org/ 10. 31662/ jmaj. 2023- 0025 (2023).
 12. Saulnier, D. D., Brolin, R. K. & von Schreeb, J. No calm after the storm: A systematic review of human health following flood and 

storm disasters. Prehosp. Disaster Med. 32(5), 568–579. https:// doi. org/ 10. 1017/ S1049 023X1 70065 74 (2017).
 13. Tuckson, R. V., Dzau, V. J. & Lurie, N. Creating healthy communities after disasters. N. Engl. J. Med. 377(19), 1806–1808. https:// 

doi. org/ 10. 1056/ NEJMp 17118 34 (2017).

http://www.irides-pudh.med.tohoku.ac.jp/product/pdf/disaster_after_care/en/hisaigo_care-en_all.pdf
http://www.irides-pudh.med.tohoku.ac.jp/product/pdf/disaster_after_care/en/hisaigo_care-en_all.pdf
https://doi.org/10.1038/d41586-023-00685-y
https://doi.org/10.1038/d41586-023-00685-y
https://doi.org/10.1007/s10140-023-02147-4,PUBMED:37270438
https://iris.who.int/handle/10665/366264
https://iris.who.int/handle/10665/366264
https://doi.org/10.1038/d41586-023-00547-7
https://doi.org/10.1038/d41586-023-00547-7
https://doi.org/10.1136/bmj.p559
https://doi.org/10.5152/j.aott.2023.160323
https://doi.org/10.1002/mpr.266
https://doi.org/10.1080/00332747.2016.1155926
https://doi.org/10.1017/s2045796011000758
https://doi.org/10.1007/s12144-023-04299-5
https://doi.org/10.31662/jmaj.2023-0025
https://doi.org/10.1017/S1049023X17006574
https://doi.org/10.1056/NEJMp1711834
https://doi.org/10.1056/NEJMp1711834


9

Vol.:(0123456789)

Scientific Reports |         (2024) 14:1558  | https://doi.org/10.1038/s41598-024-52121-4

www.nature.com/scientificreports/

 14. McMaster, P., McMaster, H. J. & Southall, D. P. Personal child health record and advice booklet programme in Tuzla, Bosnia 
Herzegovina. J. R. Soc. Med. https:// doi. org/ 10. 1177/ 01410 76896 08900 408 (1996).

 15. Jamil, S. et al. Wildfires disaster guidance: Tips for staying healthy during wildfires. Am. J. Respir. Crit. Care Med. 199(2), 3–4. 
https:// doi. org/ 10. 1164/ rccm. 1992P3 (2019).

 16. AhbiRami, R. & Zuharah, W. F. School-based health education for dengue control in Kelantan, Malaysia: Impact on knowledge, 
attitude and practice. PLoS Negl. Trop. Dis. 14(3), e0008075. https:// doi. org/ 10. 1371/ journ al. pntd. 00080 75 (2020).

 17. Vicentini, G. et al. Resources for adult carers to emotionally support young people impacted by wars: A community case study. 
Front. Psychol. 13, 995232. https:// doi. org/ 10. 3389/ fpsyg. 2022. 995232 (2022).

 18. Hashimoto, T., Karasawa, K., Hirayama, K., Wada, M. & Hosaka, H. Community proactivity in disaster preparation: research based 
on two communities in Japan. J. Disaster Res. 13, 755–766. https:// doi. org/ 10. 20965/ jdr. 2018. p0755 (2018).

 19. Kanbara, S. & Shaw, R. Disaster risk reduction regime in Japan: An analysis in the perspective of open data, open governance. 
Sustainability 14, 19. https:// doi. org/ 10. 3390/ su140 10019 (2022).

 20. Nurzamana, A., Muhammad, R. S. & Roychansyahb, S. Measuring community resilience against coastal hazards: Case study in 
Baron Beach, Gunungkidul Regency. Progr. Disaster Sci. 5, 100067. https:// doi. org/ 10. 1016/j. pdisas. 2020. 100067 (2020).

 21. Hellier, E. et al. Evaluating the application of research-based guidance to the design of an emergency preparedness leaflet. Appl. 
Ergon. 45, 1320–1329. https:// doi. org/ 10. 1016/j. apergo. 2013. 10. 002 (2014).

 22. Kago, M. et al. Health and nursing needs of children affected by the Niigata Chuetsu earthquake from the voices of nurses dis-
patched to the affected areas. J. Jpn. Soc. Disaster Nurs. 7, 44–54. https:// doi. org/ 10. 11477/ mf. 70082 00267 (2006).

 23. Seto, S., Imamura, F. & Suppasri, A. Challenge to build the science of human survival from disaster starting from analysis for the 
2011 Tohoku Tsunami. J. Disaster Res. 14, 1323–1328. https:// doi. org/ 10. 20965/ jdr. 2019. p1323 (2019).

 24. Kulakoğlu, B., Uzunay, Z., Pota, K., Varhan, N. & Fırat, M. G. Evaluation of musculoskeletal injuries after the 2023 Kahramanmaras 
earthquake: A local hospital experience. Jt. Dis. Relat. Surg. 34(2), 509–515. https:// doi. org/ 10. 52312/ jdrs. 2023. 1100 (2023).

 25. Mavrouli, M., Mavroulis, S., Lekkas, E. & Tsakris, A. An emerging health crisis in Turkey and Syria after the earthquake disaster 
on 6 February 2023: Risk factors, prevention and management of infectious diseases. Healthcare (Basel) 11(7), 1022. https:// doi. 
org/ 10. 3390/ healt hcare 11071 022 (2023).

 26. Kurt, G., Uygun, E., Aker, A. T. & Acarturk, C. Addressing the mental health needs of those affected by the earthquakes in Türkiye. 
Lancet Psychiatry 10(4), 247–248. https:// doi. org/ 10. 1016/ S2215- 0366(23) 00059-7 (2023).

 27. El-Khani, A., Calam, R., Cluver, L., Rakotomalala, S. & Maalouf, W. Urgent help needed for children affected by the earthquake 
in Syria and Türkiye. Lancet Psychiatry 10(4), 246–247. https:// doi. org/ 10. 1016/ S2215- 0366(23) 00060-3 (2023).

 28. Mahase, E. Death toll rises after two earthquakes hit Turkey and Syria in 12 hours. BMJ 380, 304. https:// doi. org/ 10. 1136/ bmj. 
p304 (2023).

 29. Cénat, J. M. & Derivois, D. Addressing the mental health needs and building resilience of populations affected by the earthquakes 
in Turkey and Syria: Lessons from Haiti and elsewhere. Int. J. Public Health. 68, 1605986. https:// doi. org/ 10. 3389/ ijph. 2023. 16059 
86 (2023).

 30. Wilson, N. et al. Communication and health protection issues arising from a flooding emergency. Prehosp. Disaster Med. 20(3), 
193–196. https:// doi. org/ 10. 1017/ s1049 023x0 00024 42 (2005).

 31. Kidachi, R. et al. Awareness of necessity for radiation risk communication among municipalities adjacent to nuclear power plants 
in Japan. Radiat. Environ. Med. 5(2), 39–43. https:// doi. org/ 10. 51083/ radia tenvi ronmed. 5.2_ 39 (2016).

 32. Ishiwatari, M. Institutional coordination of disaster management: engaging national and local governments in Japan. Nat. Hazards 
Rev. 22(1), 04020059. https:// doi. org/ 10. 1061/ (ASCE) NH. 1527- 6996. 00004 23 (2021).

 33. Blanchard, J. C. et al. In their own words: Lessons learned from those exposed to anthrax. Am J Public Health. 95(3), 489–495. 
https:// doi. org/ 10. 2105/ AJPH. 2004. 038349 (2005).

 34. Iwasaki, K., Saito, M. & Kimura, Y. A consciousness of the woman who has an influence on cervical cancer examination rate. J. 
Jpn. Soc. Psychosom. Obstet. Gynecol. 18(2), 225–233. https:// doi. org/ 10. 18977/ jspog. 18.2_ 225 (2013).

 35. Cui, Z., Kawasaki, H., Tsunematsu, M., Cui, Y. & Kakehashi, M. Factors affecting the cervical cancer screening behaviors of Japanese 
women in their 20s and 30s using a health belief model: A cross-sectional study. Curr. Oncol. 29(9), 6287–6302. https:// doi. org/ 
10. 3390/ curro ncol2 90904 94 (2022).

Author contributions
Conception or design of the work: J.O., S.S., F.I.; Data cleaning: T.O., Y.F.; Data analysis and interpretation: Y.F., 
K.I.; Drafting the article: J.O., S.S.: Critical revision of the article: Y.S., SI.I.; Final approval of the version to be 
published: J.O., S.S., F.I. All authors read and approved the final manuscript.

Competing interests 
The authors declare no competing interests.

Additional information
Supplementary Information The online version contains supplementary material available at https:// doi. org/ 
10. 1038/ s41598- 024- 52121-4.

Correspondence and requests for materials should be addressed to J.O.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

© The Author(s) 2024

https://doi.org/10.1177/014107689608900408
https://doi.org/10.1164/rccm.1992P3
https://doi.org/10.1371/journal.pntd.0008075
https://doi.org/10.3389/fpsyg.2022.995232
https://doi.org/10.20965/jdr.2018.p0755
https://doi.org/10.3390/su14010019
https://doi.org/10.1016/j.pdisas.2020.100067
https://doi.org/10.1016/j.apergo.2013.10.002
https://doi.org/10.11477/mf.7008200267
https://doi.org/10.20965/jdr.2019.p1323
https://doi.org/10.52312/jdrs.2023.1100
https://doi.org/10.3390/healthcare11071022
https://doi.org/10.3390/healthcare11071022
https://doi.org/10.1016/S2215-0366(23)00059-7
https://doi.org/10.1016/S2215-0366(23)00060-3
https://doi.org/10.1136/bmj.p304
https://doi.org/10.1136/bmj.p304
https://doi.org/10.3389/ijph.2023.1605986
https://doi.org/10.3389/ijph.2023.1605986
https://doi.org/10.1017/s1049023x00002442
https://doi.org/10.51083/radiatenvironmed.5.2_39
https://doi.org/10.1061/(ASCE)NH.1527-6996.0000423
https://doi.org/10.2105/AJPH.2004.038349
https://doi.org/10.18977/jspog.18.2_225
https://doi.org/10.3390/curroncol29090494
https://doi.org/10.3390/curroncol29090494
https://doi.org/10.1038/s41598-024-52121-4
https://doi.org/10.1038/s41598-024-52121-4
www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Establishment of a post-disaster healthcare information booklet for the Turkey–Syrian earthquake, based on past disasters
	Methodology
	Booklet evaluated
	Participants
	Materials
	Procedure
	Ethical approval and consent to participate

	Results
	Response rate
	Level of Understanding of the “post-disaster health care” booklet
	Free responses analyzed by KH coder
	“Victim” “think” group
	“Point” group
	“Too many” “read” group
	“Distribution” “target” group
	“Consult” group
	“Brochures” group
	“Feel” “data” group
	“General” “atmosphere” group
	“Good” “write” group


	Discussion
	References


