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Abstract: Kagoshima Prefecture, Japan, is highly vulnerable to natural disasters, and requires 
effective disaster response and rehabilitation measures, particularly for vulnerable populations. 
This study aimed to investigate the current state of disaster preparedness in municipalities and 
identify gaps in support for vulnerable populations during disasters. A cross-sectional survey was 
conducted from January to March 2023, targeting officers in disaster countermeasures-related 
municipal departments. The survey assessed municipality awareness of vulnerable populations, 
understanding of their support needs, and the status of support systems during emergency 
evacuations. Overall, 51.2% of municipalities responded, of whom 86.4% were aware of vulnerable 
populations in their areas. However, only 54.5% had a clear understanding of their support needs. 
A small proportion of municipalities (18.2%–36.4%) had comprehensive support systems in place 
for vulnerable populations during emergency evacuations. Only 4.5% of municipalities were 
familiar with the concept of disaster rehabilitation, but 63.6% expressed interest in discussing 
evacuation plans with medical professionals. The findings reveal significant gaps in municipalities’ 
awareness and preparedness on disaster rehabilitation measures for vulnerable populations. This 
highlights the need for increased training, resources, and collaboration between local governments 
and healthcare professionals to ensure the safety and well-being of vulnerable populations during 
disasters. 

Keywords: disaster rehabilitation; vulnerable populations; disaster preparedness; local 
government; emergency evacuation; evacuation support 

 

1. Introduction 

Japan’s susceptibility to natural disasters, highlighted by events such as the Great Hanshin-
Awaji Earthquake and the Great East Japan Earthquake, has emphasized the urgent need for 
comprehensive disaster response mechanisms, including for evacuation and rehabilitation [1,2]. 
These disasters, especially the Great East Japan Earthquake in 2011, revealed significant 
vulnerabilities in disaster preparedness, particularly on the evacuation of vulnerable populations and 
the subsequent need for long-term rehabilitation services [3]. These events underscore the critical role 
of effective disaster rehabilitation programs in fostering recovery and resilience among affected 
communities. 

Kagoshima Prefecture is in a region fraught with geological and industrial hazards, including 
active volcanoes and nuclear power facilities [4]. It epitomizes the need for a robust disaster response 
and rehabilitation framework. The presence of the Sendai Nuclear Power Plant, juxtaposed with the 
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volcanic activity of Sakurajima, presents a unique set of challenges and risks, necessitating 
specialized disaster response and rehabilitation approaches tailored to the prefecture’s distinct 
landscape and potential hazards [5]. For instance, the eruption of Sakurajima in 2013 resulted in the 
evacuation of over 3,000 residents and caused significant damage to infrastructure [6]. The prefecture 
has also experienced numerous earthquakes, such as the 2016 Kumamoto Earthquake, which led to 
widespread destruction and displaced thousands of people [7]. 

Disaster rehabilitation, a key component of a comprehensive disaster response, extends beyond 
immediate medical care to physical, psychological, and social rehabilitation to restore the well-being 
and functionality of disaster-affected individuals [8,9]. It involves multidisciplinary interventions to 
address the complex needs arising in the aftermath of disasters, facilitating the reintegration of 
individuals into their communities and reducing long-term dependency on aid [10]. This requires a 
wide range of activities, including providing mobility aids, offering mental health support, and 
assisting in the restoration of livelihoods [11]. Disaster rehabilitation plays a crucial role in helping 
individuals and communities recover from the traumatic experiences and losses caused by disasters, 
enabling them to rebuild their lives and enhance their resilience to future problems [12]. 

The importance of disaster rehabilitation is therefore clear, but there is a notable gap in its 
integration and implementation at the municipal level within Kagoshima Prefecture. This gap reflects 
a broader issue within Japan’s disaster response framework, where the focus is predominantly on 
immediate rescue and relief efforts, often at the expense of long-term recovery and rehabilitation 
strategies [13]. In this study, we used a descriptive research approach to provide a detailed 
examination of the current state of disaster response and rehabilitation efforts within Kagoshima 
Prefecture. This approach allowed a comprehensive understanding of the practical applications, 
challenges, and effectiveness of disaster response and rehabilitation strategies at the municipal level. 
This approach is considered appropriate to achieve a comprehensive understanding of the existing 
conditions, practices, and challenges related to disaster response and rehabilitation in the prefecture. 

This study aimed to investigate the preparedness of Kagoshima Prefecture’s municipalities for 
the rehabilitation needs following disasters. It examined the current status of disaster relief efforts, 
the extent of municipal awareness, and the readiness of administrative personnel and healthcare 
professionals to support affected individuals. 

The significance of this study lies in its potential to enhance our understanding of disaster 
rehabilitation needs and capacities within Kagoshima Prefecture. By using a descriptive research 
methodology, the study aimed to document the existing conditions, identify gaps in disaster 
rehabilitation work, and provide a basis for the development of more effective strategies. It identified 
existing gaps and challenges, and therefore contributes to the development of more effective and 
resilient disaster rehabilitation strategies, ultimately improving the recovery of affected populations 
and promoting sustainable community resilience in the face of future disasters. 

2. Materials and Methods 

2.1. Study Design and Setting 

This cross-sectional study targeted disaster countermeasures-related departments of 
municipalities in Kagoshima Prefecture, Japan. This prefecture was chosen as the study site because 
of its high risk of natural disasters, such as volcanic eruptions and earthquakes, as well as its 
experience with past disasters, including the Sakurajima volcanic eruption in 2013 and the 
Kumamoto earthquake in 2016. These experiences highlighted the need for effective disaster response 
and rehabilitation measures in the prefecture. 

This study was conducted from January to March 2023. 

2.2. Participants 

A survey request document, a consent form, and a letter with the URL and QR code of the survey 
were mailed to all 43 municipalities in Kagoshima Prefecture. The online survey was created using 
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Google Forms. After the participants responded to the web-based survey, the data were collected by 
the researcher. 

In total, 22 out of the 43 municipalities (51.2%) completed the questionnaire. All respondents 
were included in the analysis. 

2.3. Variables 

The survey questionnaire items included geographic area segmentation and identification of 
people requiring support for evacuation action, such as those needing evacuation support in the 
community, and assessing the necessary support for people requiring assistance during evacuation. 
Questions were also asked about the status of the support system for people requiring evacuation 
assistance at the start of an emergency evacuation, during transportation, and upon arrival at 
evacuation centers. The survey also inquired about understanding of evacuation routes to evacuation 
centers, evacuation means, and necessary support and considerations for people requiring 
evacuation assistance. It also assessed the status of advance preparations to ensure that municipalities 
will be able to provide the support and care required at evacuation centers for those needing 
assistance with evacuation actions. These items were selected to comprehensively assess the current 
state of disaster response and rehabilitation measures for vulnerable populations in the prefecture. 
For disaster rehabilitation, respondents were asked about their understanding of the term, their 
interest in discussing evacuation routes and shelters with medical professionals in the future, and the 
specifics of such discussions. This item was included to gauge the understanding and interest of 
municipal officers in integrating disaster rehabilitation into their disaster response plans. 

2.4. Statistical Analysis 

We tabulated descriptive statistics for each questionnaire item, and the percentages for nominal 
variables were calculated. We analyzed the relationship between the response rate and regional 
characteristics using QGIS [14]. QGIS is a cross-platform, open-source software GIS (Geographic 
Information System) application that provides functions for viewing, editing, and analyzing 
geospatial data. In the GIS, the locations of the Sendai Nuclear Power Plant and volcanoes were 
plotted, and the response rates were color-coded by their values. 

3. Results 

3.1. Response Rate and Geographical Distribution of Participating Municipalities 

Figure 1 shows the response rate and geographical distribution of the participating 
municipalities, with darker colors representing higher recovery rates. The overall response rate was 
51.2% (22 out of 43 municipalities). The response rates varied across different regions of Kagoshima 
Prefecture: 40% in the Kagoshima region (including Kagoshima City, Hioki City, Ichiki-Kushikino City, 
Mishima Village, and Toshima Village), 50% in the Minami-Satsu region (including Makurazaki City, 
Ibusuki City, Minamikyushu City, and Minamisatsuma City), 60% in the Hoku-Satsu region (including 
Akune City, Izumi City, Satsuma-Sendai City, Satsuma Town, and Nagashima Town), 50% in the Aira-Isa 
region (including Kirishima City, Isa City, Aira City, and Yusui Town), 25% in the Osumi region 
(including Kanoya City, Tarumizu City, Soo City, Shibushi City, Osaki Town, Higashikushira Town, Kinko 
Town, Minamiosumi Town, and Kimotsuki Town), 25% in the Kumage region (including Iriomote City, 
Nakatane Town, Minamitane Town, and Yakushima Town), and 67% in the Oshima region (including 
Amami City, Yamato Village, Uken Village, Setouchi Town, Tatsugo Town, Kikai Town, Tokunoshima Town, 
Amagi Town, Isen Town, Wadomari Town, China Town, and Yoron Town). 
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Figure 1. Relationship between response rate and geographic information Diamond symbol: Sendai 
Nuclear Power Plant, Triangle symbol: Volcano. 

3.2. Awareness of Support Requirements for People Requiring Evacuation Assistance 

Nineteen municipalities (86.4%) were aware of people requiring evacuation assistance in more 
than 50% of their areas. However, only 12 municipalities (54.5%) had an understanding of the 
necessary support for these individuals in more than 50% of their areas (Table 1). 

Only five municipalities (22.7%) reported having more than 50% of the necessary support system 
for people requiring evacuation assistance during an emergency in place for the start of evacuation, 
four municipalities (18.2%) during transportation, and five municipalities (22.7%) upon arrival at 
evacuation centers (Table 1). Eight municipalities (36.4%) had more than 50% understanding of 
evacuation routes, means of evacuation, and necessary support and consideration for people 
requiring evacuation assistance (Table 1). Only four municipalities (18.2%) were more than 50% 
prepared to provide the required support and care at evacuation centers for those needing assistance 
with evacuation activities (Table 1). 

Table 1. Actual conditions and state of development of support for people with special needs in 
municipalities. 

Questions Options n % 
Are you aware of people requiring evacuation assistance 

in your area? 
We are aware of almost all of 

them (90%–100%) 8 36.4 

  We are aware of most of them 
(70%–90%) 

9 40.9 

  We are aware of some of them 
(50%–70%) 2 9.1 
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  We are aware of a few (20%–
50%) 

1 4.5 

  
We do not know about many (0–

20%) 2 9.1 

Do you have an understanding of the necessary support 
for people requiring evacuation assistance? 

We are aware for almost all of 
them (90%–100%) 2 9.1 

  We are aware for most of them 
(70%–90%) 

7 31.8 

  We are aware for some of them 
(50%–70%) 3 13.6 

  
We are aware for a few of them 

(20%–50%) 8 36.4 

  We do not have much 
information about this (0–20%) 

2 9.1 

Do you have a support system in place for people requiring evacuation assistance in the 
event of an emergency? 

   

At the start of movement Yes, for almost all (90%–100%) 1 4.5 
  Yes, for most (70%–90%) 2 9.1 

  
Yes, for more than half (50%–

70%) 2 9.1 

  Yes, for some (20%–50%) 9 40.9 
  No, not really (0–20%) 8 36.4 

On the move Yes, for almost all (90%–100%) 0 0 
  Yes, for most (70%–90%) 1 4.5 

  
Yes, for more than half (50%–

70%) 3 13.6 

  Yes, for some (20%–50%) 10 45.5 
  No, not really (0–20%) 8 36.4 

Shelter arrival Yes, for almost all (90%–100%) 0 0 
  Yes, for most (70%–90%) 0 0 

  
Yes, for more than half (50%–

70%) 5 22.7 

  Yes, for some (20%–50%) 8 36.4 
  No, not really (0–20%) 9 40.9 

Do you know the evacuation route to the evacuation site 
for people requiring evacuation support? 

Yes, for almost all (90%–100%) 1 4.5 

  Yes, for most (70%–90%) 4 18.2 

  
Yes, for more than half (50%–

70%) 3 13.6 

  Yes, for some (20%–50%) 6 27.3 
  No, not really (0–20%) 8 36.4 

Do you have an understanding of the means of 
evacuation to the evacuation center for people requiring 

evacuation assistance? 
Yes, for almost all (90%–100%) 1 4.5 

  Yes, for most (70%–90%) 2 9.1 

  
Yes, for more than half (50%–

70%) 5 22.7 

  Yes, for some (20%–50%) 5 22.7 
  No, not really (0–20%) 9 40.9 

Do you have an understanding of the necessary support 
and consideration for people requiring evacuation 

support at evacuation shelters? 
Yes, for almost all (90%–100%) 1 4.5 
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  Yes, for most (70%–90%) 1 4.5 

  Yes, for more than half (50%–
70%) 6 27.3 

  Yes, for some (20%–50%) 9 40.9 
  No, not really (0–20%) 5 22.7 

Are you prepared in advance to provide the support and 
care required at evacuation centers for those who need 

assistance with evacuation activities? 
Yes, for almost all (90%–100%) 0 0 

  Yes, for most (70%–90%) 1 4.5 

  
Yes, for more than half (50%–

70%) 3 13.6 

  Yes, for some (20%–50%) 10 45.5 
  No, not really (0–20%) 8 36.4 

3.3. Current Disaster Response and Rehabilitation Measures for Vulnerable Populations 

Only one municipality (4.5%) reported familiarity with the term “disaster rehabilitation” and its 
implications. Nine municipalities (40.9%) indicated that this survey was the first time that they had 
heard of disaster rehabilitation (Table 2). This suggests a low level of awareness of disaster 
rehabilitation among the participating municipalities. 

Fourteen municipalities (63.6%) expressed interest in discussing evacuation routes and shelters 
with medical professionals in the future (Table 2). This highlights the potential for collaboration 
between municipalities and the medical community in enhancing disaster response and 
rehabilitation measures. 

Table 2. Recognition of disaster rehabilitation and consideration of evacuation routes and shelters 
with medical professionals. 

Question Items Options n % 

About disaster rehabilitation 
Know the word and know what it 

means 1 4.5 

  
I know the term, but I don’t know 

what it actually means 12 54.5 

  This is the first time I have heard of 
disaster rehabilitation 

9 40.9 

Are there any evacuation routes or shelters that you 
would like to discuss with medical professionals in 

the future? 
Yes 14 63.6 

  No 8 36.4 

4. Discussion 

This cross-sectional study aimed to investigate the current state of disaster response and 
rehabilitation measures for vulnerable populations in Kagoshima Prefecture, Japan. The survey 
targeted officers in disaster countermeasures-related municipal departments, and achieved a 
response rate of 51.2%. The findings underscore the need for increased awareness and understanding 
of disaster rehabilitation among municipalities in Kagoshima Prefecture. The low level of 
preparedness in providing support for people requiring evacuation assistance, coupled with the 
limited familiarity with disaster rehabilitation, suggests significant room for improvement in the 
current disaster response and rehabilitation measures for vulnerable populations. These results align 
with the broader challenges identified in Japan’s disaster response framework. A previous study 
emphasized the need for a more comprehensive approach to disaster risk reduction, including a focus 
on vulnerable populations [15]. 
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Figure 1 shows the differences in the response rates to this study across different regions. 
Kagoshima Prefecture has 11 active volcanoes. Of these, five—Kirishima, Sakurajima, Satsuma-
Iojima, Kuchinoerabu-jima, and Suwanosejima—are designated as “continuously monitored 
volcanoes” by the Japan Meteorological Agency, which conducts 24-hour observation and 
monitoring of volcanic activities [16]. The presence of the Sendai Nuclear Power Plant in the 
prefecture suggests a need for heightened awareness of not only natural disasters such as volcanic 
eruptions but also nuclear disasters. Our survey showed relatively high response rates in the 
mainland areas that face these risks. However, there was a significant difference in the response rates 
between the island regions of Kumage and Oshima. The low response rate in the Kumage region may 
be attributed to the ease of evacuation to the mainland. However, other factors such as population 
composition and differences in disaster prevention systems should also be considered. Oshima 
region is a long way from the Kagoshima Prefecture mainland, and may have a higher level of 
disaster awareness due to the need to handle its own disaster response. Past disaster experiences and 
the strength of community ties may also contribute to heightened awareness of disaster prevention. 
However, it is important to note that the differences in response rates may be influenced by a complex 
interplay of various factors, including geographical characteristics, disaster risks, the disaster 
prevention policies of each municipality and the characteristics of the residents. Future research 
should consider a multifaceted analysis to clarify the characteristics of disaster prevention awareness 
and systems in each region. It is also necessary to consider the impact of the differences in response 
rates on the interpretation of our results. The study may not adequately reflect the actual state of 
disaster rehabilitation in regions with low response rates, and caution should be exercised when 
generalizing the results. 

These findings provide important insights into the current status and challenges of disaster 
rehabilitation in Kagoshima Prefecture. However, further investigations and analyses are needed to 
gain a deeper understanding of the characteristics of each region. Future research should explore the 
factors contributing to the differences in response rates and examine in detail the disaster prevention 
systems, residents’ awareness, and rehabilitation initiatives in each region. The survey showed that 
a high percentage of municipalities (86.4%) were aware of people requiring evacuation assistance in 
their areas, but only about half (54.5%) had a clear understanding of the support required by these 
individuals. This discrepancy suggests that even when municipalities recognize the presence of 
vulnerable populations, they may lack the knowledge or resources to provide adequate support 
during emergency evacuations. Similar findings were reported in a previous study, highlighting the 
gap between awareness and preparedness in local governments’ support for vulnerable populations 
during disasters [17]. The authors of that study argued that this gap could be attributed to a lack of 
comprehensive guidelines and training programs for local officials. 

We found that only a small proportion of municipalities (ranging from 18.2% to 36.4%) had 
comprehensive support systems in place for people requiring evacuation assistance during different 
stages of an emergency evacuation. This result underscores the need for municipalities to develop 
and implement more robust support mechanisms to ensure the safety and well-being of vulnerable 
populations during disasters. The importance of these mechanisms has been emphasized in several 
studies examining the challenges faced by vulnerable populations in past disasters [18–20]. For 
instance, a previous study conducted interviews with older people who survived the Great East Japan 
Earthquake and found that many faced difficulties during evacuation due to limited support from 
local authorities [19,20]. 

Another notable finding in our study was the low level of familiarity with the concept of disaster 
rehabilitation among the surveyed municipalities. Only one municipality (4.5%) reported a clear 
understanding of the term and its implications. A significant proportion (40.9%) indicated that the 
survey was the first time that they had heard of disaster rehabilitation. This lack of awareness 
suggests that the concept of disaster rehabilitation has not yet been widely integrated into the disaster 
management plans and practices of municipalities in Kagoshima Prefecture. A similar finding was 
reported in a study that surveyed disaster relief workers and found a limited understanding of the 
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role of rehabilitation in disaster response [11]. The authors argued that this lack of awareness could 
lead to an underutilization of rehabilitation services in post-disaster settings. 

We found that a majority of municipalities (63.6%) expressed an interest in discussing 
evacuation routes and shelters with medical professionals in the future. This willingness to engage 
with the medical community presents an opportunity for collaboration and knowledge exchange, 
which could lead to the development of more comprehensive and effective disaster response and 
rehabilitation measures. The importance of collaboration between local governments and healthcare 
professionals in disaster preparedness and response has been highlighted in previous research [11,12]. 
For example, a previous study proposed a framework for integrating medical rehabilitation into 
disaster response plans, emphasizing the need for close coordination between rehabilitation 
professionals and local authorities [12]. 

Our findings have important implications for policy and practice on disaster management in 
Kagoshima Prefecture and potentially other regions of Japan. The results suggest that there is a need 
for increased training and resources for municipal officers to enhance their understanding of the 
needs of vulnerable populations and the importance of disaster rehabilitation. The development of 
standardized guidelines and protocols for supporting people requiring evacuation assistance could 
help to ensure a more consistent and effective response across municipalities. These 
recommendations are in line with those made by previous studies, which have called for the 
development of evidence-based guidelines and training programs to improve disaster preparedness 
and response for vulnerable populations [21,22]. 

One of the strengths of our study was its focus on the often-overlooked issue of disaster 
rehabilitation in the context of local government preparedness. By highlighting the current gaps in 
awareness and preparedness, it provides valuable insights that can inform future research and policy 
initiatives. However, the study also has some limitations that should be acknowledged. First, the 
response rate of 51.2%, although acceptable for a survey of this nature, may limit the generalizability 
of the findings. Second, the study relied on self-reported data from municipal officers, which may be 
subject to response bias. Future research could employ additional data collection methods, such as 
interviews or observations, to triangulate the findings. 

5. Conclusions 

This study found significant gaps in the awareness and preparedness of municipalities in 
Kagoshima Prefecture on disaster response and rehabilitation measures for vulnerable populations. 
The findings highlight the need for increased training, resources, and collaboration between local 
governments and healthcare professionals to ensure the safety and well-being of people requiring 
evacuation assistance during disasters. By addressing these gaps, Kagoshima Prefecture could 
become a model for other regions in Japan and beyond, promoting a more inclusive and resilient 
approach to disaster management. 
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