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Abstract
Introduction: Rainfall-induced floods and landslides accounted for 20.7% of all disaster
events in Japan from 1985 through 2018 and caused a variety of health problems, both
directly and indirectly, including injuries, infectious diseases, exacerbation of pre-existing
medical conditions, and psychological issues. More evidence of health problems caused
by floods or heavy rain is needed to improve preparedness and preventivemeasures; however,
collecting health data surrounding disaster events is a major challenge due to environmental
hazards, logistical constraints, political and economic issues, difficulties in communication
among stakeholders, and cultural barriers. In response to theWest Japan Heavy Rain in July
2018, Emergency Medical Teams (EMTs) used Japan - Surveillance in Post-Extreme
Emergencies and Disasters (J-SPEED) as a daily reporting template, collecting data on
the number and type of patients they treated and sending it to an EMT coordination cell
(EMTCC) during the response.
Study Objective: The aim of the study was to conduct a descriptive epidemiology study
using J-SPEED data to better understand the health problems during floods and heavy rain
disasters.
Methods: The number and types of health problems treated by EMTs in accordance with
the J-SPEED (Ver 1.0) form were reported daily by 85 EMTs to an EMTCC, where data
were compiled during theWest JapanHeavy Rain from July 8 through September 11, 2018.
Reported items in the J-SPEED form were analyzed by age, gender, area (prefecture), and
time period.
Results:The analysis of J-SPEED data from theWest Japan Heavy Rain 2018 revealed the
characteristics of a total of 3,617 consultations with the highest number of consultations
(2,579; 71.3%) occurring between Day 5 and Day 12 of the 65-day EMT response.
During the response period, skin disease was the most frequently reported health event
(17.3%), followed by wounds (14.3%), disaster stress-related symptoms (10.0%), conjunc-
tivitis (6.3%), and acute respiratory infections (ARI; 5.4%).
Conclusion: During the response period, skin disease was the most frequently reported
health event, followed by wounds, stress, conjunctivitis, and ARIs. The health impacts
of a natural disaster are determined by a variety of factors, and the current study’s findings
are highly context dependent; however, it is expected that as more data are gathered, the
consistency of finding will increase.
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Introduction
The world has witnessed an increase in disaster events over the past
several decades. Floods account for 40%-50% of all disasters and
disaster-related deaths world-wide1,2 and have widespread social
and health impacts. Rainfall-induced floods and landslides
accounted for 20.7% of all disasters in Japan from 1985 through
2018,3 and annual rainfall of 50mm per hour has increased
1.4-times in the last 30 years, making flood prevention a crucial
issue.4 Flood causes a variety of health problems, both directly
and indirectly, including injuries, infectious diseases, exacerbation
of pre-existing medical conditions, and psychological issues.5,6

More evidence of health problems caused by floods or heavy rain
is needed to improve preparedness and preventive measures;7 how-
ever, collecting health data surrounding disaster events is a major
challenge due to environmental hazards, logistical constraints,
political and economic issues, difficulties in communication among
stakeholders, and cultural barriers.8

The Emergency Medical Team (EMT) is a group of health
professionals that includes doctors, nurses, paramedics, support
workers, and logisticians who treat patients affected by an emer-
gency or disaster. These EMTs provide direct clinical care to dis-
aster victims and play a major role in the health care support system
during a disaster. Observations from the Great East Japan
Earthquake in 2011included a need for standardized EMT daily
reporting. The Joint Committee for Disaster Medical Recording
was established and proposed the standard disaster medical and
daily reporting forms called the Japan - Surveillance in Post-
Extreme Emergencies and Disasters (J-SPEED; Committee
Report 2015). The J-SPEED is based on the Surveillance in
Post-Extreme Emergencies and Disasters (SPEED) of the
Republic of the Philippines and allows EMTs in Japan to collect
real-time health data during emergencies and disasters.9,10

TheWest Japan Heavy Rain in July 2018 triggered a major acti-
vation of EMTs in Japan. All EMTs used the J-SPEED as a daily
reporting template, collecting data on the number and type of
patients they treated and sending it to the EMT coordination cell
(EMTCC) during the response. The aim was a descriptive epi-
demiology study using J-SPEED data to better understand the
health problems during floods and heavy rain disasters.

Methods
Study Design
This is the descriptive analysis of daily reports collected by EMTs
during the West Japan Heavy Rain that occurred from July 8
through September 11, 2018.

Data Collection
The number and types of health problems treated by EMTs in
accordance with the J-SPEED (Ver 1.0) form were reported on
a daily basis by EMTs to the EMTCC, where data were compiled
during theWest Japan Heavy Rain from July 8 through September
11, 2018.

On the J-SPEED (Ver1.0) form, 26 items are defined and sug-
gested to be reported, including demographic information and

health events that were major and relevant to EMT operation.
Furthermore, there were four additional blank items that would
be defined by EMTCC during disaster response based on the
disaster’s specific context. Heat stroke and conjunctivitis were sug-
gested by EMTCC and reported by EMTs as additional items
during the West Japan Heavy Rain. The items examined in this
study are shown in a Supplemental Table (available online only).

The J-SPEED form was used by 85 EMTs who were dis-
patched to three prefectures: Hiroshima, Okayama, and Ehime.
On July 8, EMTs started and reported clinical services in
Okayama and Hiroshima Prefectures, and on July 17, they started
in Ehime Prefecture. A total of 3,620 consultations were reported
by 85 EMTs. Only three deaths were reported among them. After
excluding the deaths, 3,617 consultations remained for analysis in
the current study.

Data Analysis
All items reported by the J-SPEED form were analyzed by age,
gender, area (prefecture), and time period. The J-SPEED form
was available in two formats, paper and mobile application.
Earlier in the response, the J-SPEEDpaper formwas used for daily
reporting, but the J-SPEED mobile application was used concur-
rently during the latter part of the response. The paper form had
age groups of 0 years, 1-8, 9-74, and 75þwhereas themobile appli-
cation had age groups of 0 years, 1-14, 15-64, and 65þ. To merge
the age categories of the two J-SPEED formats, age groups of 0
years, 1-14, 15-64, and 65þ were converted to 0 years, 1-8,
9-74, and 75þ. In addition, age groups 0 years and 1-8 were com-
bined because the number of health problems attributed to 0-year-
old patients only accounted for 0.5% (N= 17) of total health
events. By referring to the peak and trend of the reported number
of patients, the time period was divided into five periods (Days 1-4,
Days 5-8, Days 9-12, Days 13-16, and Day 17 or later). Microsoft
Excel (Microsoft Corp.; Redmond, Washington USA) and
STATA v15.1 (STATA Corp; College Station, Texas USA) were
used for analysis.

Ethical Consideration
Approval for ethical review was obtained from Hiroshima
University (Hiroshima, Japan; approval number: E-2059). This
study was funded by the World Health Organization Kobe
Centre for Health Development (WKC-HEDRM-K19009),
Grants for Research on Policy Planning and Evaluation from
the Ministry of Health, Labor, and Welfare, Japan (grant
numbers:19IA2014, 20CA2063), and JSPS KAKENHI Grant
Number JP21K09020.

Results
Figure 1 shows the number of consultations by sex, age, and day of
EMT operations. Initially, the number of consultations increased
drastically, peaking on Day 9 with 607 consultations (16.8% of
total consultations), then decreased until Day 17, after which
reporting was consistent through Day 65.

Table 1 shows the location of consultations provided by EMTs.
A total of 3,617 consultations were reported with the majority
(71.3%) being provided between Day 5 and Day 12. Medical con-
sultations were distributed across Okayama (64.1%), Hiroshima
(34.8%), and Ehime (1.1%) prefectures with an equal distribution
between men (50.0%) and women (50.0%; Table 2).

Table 2 also shows the age distribution of consultations, and
patients under the age of 14 made up 4.3% (156), ages 15 to 64
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Day

Prefecture
Total

Okayama Hiroshima Ehime

N % N % N % N %

Day 1-4 184 5.1% 111 3.1% 73 2.0% – –

Day 5-8 1,151 31.8% 792 21.9% 359 9.9% – –

Day 9-12 1,428 39.5% 989 27.3% 435 12.0% 4 0.1%

Day 13-16 567 15.7% 428 11.8% 135 3.7% 4 0.1%

Day 17þ 287 7.9% – 0.0% 257 7.1% 30 0.8%

Total 3,617 100.0% 2,320 64.1% 1,259 34.8% 38 1.1%

Chimed-Ochir © 2022 Prehospital and Disaster Medicine

Table 1. Location of Consultations Provided by Emergency Medical Teams during the West Japan Heavy Rain, 2018

Chimed-Ochir © 2022 Prehospital and Disaster Medicine

Figure 1. Distribution of Consultations by Emergency Medical Teams during the West Japan Heavy Rain, 2018.
Abbreviation: EMT, Emergency Medical Team.

Day
Total

Sex Age

Men Women 0-8 9-74 75þ
N N % N % N % N % N %

Day 1-4 184 82 2.3% 102 2.8% 11 0.3% 113 3.1% 60 1.7%

Day 5-8 1,151 564 15.6% 587 16.2% 57 1.6% 695 19.2% 399 11.0%

Day 9-12 1,428 720 19.9% 708 19.6% 42 1.2% 822 22.7% 564 15.6%

Day 13-
16

567 315 8.7% 252 7.0% 34 0.9% 300 8.3% 233 6.4%

Day 17þ 287 126 3.5% 161 4.5% 12 0.3% 132 3.6% 143 4.0%

Total 3,617 1,807 50.0% 1,810 50.0% 156 4.3% 2,062 57.0% 1,399 38.7%

Chimed-Ochir © 2022 Prehospital and Disaster Medicine

Table 2. Demographic Information of Consultations by Emergency Medical Teams during the West Japan Heavy Rain, 2018
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made up 57% (2062), and those 65 and over received 38.7% (1399)
of the consultations.

Table 3 shows the health events reported by EMTs. Out of
3,617 consultations recorded, skin disease accounted for the high-
est percentage (627; 17.3%) followed by wounds (518; 14.3%),
non-disaster-related events (383; 10.6%), disaster stress-related
symptoms (361; 10.0%), conjunctivitis (228; 6.3%), acute respira-
tory infections ([ARI] 195; 5.4%), and heatstroke (183; 5.1%).

Among the age groups, the prevalence of skin diseases, ARIs,
fever, gastrointestinal infections, bronchial asthma, and burn was
highest among children (0-8 years old); wound, disaster stress-
related symptoms, and heatstroke were highest among adult
patients (9-74 years old); hypertension, deep vein thrombosis,
urgent need for psychological support, and interrupted essential
medications, needs of transfer, and non-disaster-related events
were highest among elderly patients (over 75 years old).

Figure 2 shows the major health events by patient age groups
and period of EMT operation. The major health events included
the four health problems of highest prevalence (skin diseases,
wound, disaster stress-related symptoms, and ARIs); two addi-
tional symptoms (heatstroke and conjunctivitis); and non-disas-
ter-related events. Focusing on specific health problems
requiring consultations over time, the proportion of skin diseases
increased soon after the EMTs began operating, most visibly for
children. Wounds, heat stroke, and conjunctivitis had visible peaks

in terms of their proportion to total events in corresponding time
periods. Also, adults recorded a higher proportion of wounds
throughout the response period. Disaster stress-related symptoms,
ARIs, and non-disaster-related events peaked at the end of the
response period. Throughout the entire period of response, a high
proportion of non-disaster-related events were observed among
elderly patients.

Discussions
The analysis of J-SPEED data from the West Japan Heavy Rain
2018 disaster reported by 85 EMTs revealed the characteristics of a
total of 3,617 consultations with a majority of consultations (2,579;
71.3%) occurring between Day 5 and Day 12 of the EMT
response. During the response period, skin diseases were the most
frequently reported health event, followed by wounds, disaster
stress-related symptoms, conjunctivitis, and ARIs.

In the field of emergency medical response and natural disas-
ters, the existing literature uses data and information collected
from a variety of sources, including local hospital records, inter-
views with victims, routine death certificates, emergency clinical
data, and other retrospective surveys.11 The J-SPEED data used
in this study were collected in real time by operating EMTs dur-
ing the disaster response, which is very unique for this study. In
other words, the current study’s findings are highly context
dependent.

Health Events/Age Group
(years old)

Total 0-8 9-74 75þ
N % N % N % N %

Total Number of
Consultations

3,617 (100.0%) 156 (4.3%) 2,062 (57.0%) 1,399 (38.7%)

Health Events

1 Skin Diseases 627 [17.3%] 49 [31.4%] 399 [19.4%] 179 [12.8%]

2 Wound 518 [14.3%] 10 [6.4%] 350 [17.0%] 158 [11.3%]

3 Disaster Stress-Related
Symptoms

361 [10.0%] 6 [3.8%] 200 [9.7%] 155 [11.1%]

4 Conjunctivitis 228 [6.3%] 7 [4.5%] 131 [6.4%] 90 [6.4%]

5 Acute Respiratory Infections 195 [5.4%] 20 [12.8%] 91 [4.4%] 84 [6.0%]

6 Hypertension 183 [5.1%] 1 [0.6%] 85 [4.1%] 97 [6.9%]

7 Heat Stroke 183 [5.1%] 5 [3.2%] 138 [6.7%] 40 [2.9%]

8 Fever 62 [1.7%] 11 [7.1%] 29 [1.4%] 22 [1.6%]

9 Gastrointestinal Infections 59 [1.6%] 5 [3.2%] 30 [1.5%] 24 [1.7%]

10 Deep Vein Thrombosis 30 [0.8%] 0 [0.0%] 13 [0.6%] 17 [1.2%]

11 Bronchial Asthma 30 [0.8%] 2 [1.3%] 21 [1.0%] 7 [0.5%]

12 Fracture 21 [0.6%] 0 [0.0%] 13 [0.6%] 8 [0.6%]

13 Burn 13 [0.4%] 1 [0.6%] 10 [0.5%] 2 [0.1%]

14 Urgent Need for
Psychological Support

11 [0.3%] 0 [0.0%] 5 [0.2%] 6 [0.4%]

15 Suspected Tetanus 10 [0.3%] 0 [0.0%] 4 [0.2%] 6 [0.4%]

Other Events

16 Interrupted Essential
Medications

150 [4.6%] 1 [0.6%] 62 [3.0%] 87 [6.2%]

17 Needs for Transfer 23 [0.7%] 0 [0.0%] 12 [0.6%] 11 [0.8%]

18 Triage 18 [0.5%] 1 [0.6%] 13 [0.6%] 4 [0.3%]

19 Non-Disaster-Related
Events

383 [10.6%] 16 [10.3%] 139 [6.7%] 228 [16.3%]

Chimed-Ochir © 2022 Prehospital and Disaster Medicine

Table 3. Health Events Reported by Emergency Medical Teams during the West Japan Heavy Rain, 2018
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In addition, health impacts of a natural disaster depend not only
on the type and scale of the disaster, but also on a variety of factors
such as geography and weather conditions, patterns of exposure,
community infrastructure including hygiene setting, emergency
preparedness, underlying vulnerability, and culture of the
population.

This analysis includes the available global evidence while taking
Japan-specific characteristics into account. The results can in turn
identify good practice and lessons learned not only for Japan, but
for other countries as well.

In the current analysis, it was discovered that skin diseases
accounted for nearly one-third of all consultations. This is consis-
tent with previous studies which found that inflammatory skin dis-
eases, skin infections, traumatic skin diseases, insect bite reactions,
and psycho-emotional aggravated primary skin diseases were
common problems during floods.12,13 Although the J-SPEEDdata
don’t allow to specify the exact type of skin diseases, it can still be
suggested that skin disease is a common health problem not only in
developing countries, but also in developed countries during heavy
rain disasters. The current findings also revealed that skin disease is
most common among children aged 0-8 years. Some literature
reported no significant association between age and skin prob-
lems,14 while others found that older patients were more likely
to have skin diseases than younger adults.15 Thus, a consensus
for this issue could not be found. There was a contextual episode
identified regarding skin disease and conjunctivitis during the

West Japan Heavy Rain. Following an increase in the number of
reports of skin disorders and conjunctivitis, dermatologists and
ophthalmologists participated in EMT services in the field and
diagnosed the majority of those cases as caused by lime sprayed
for disinfection. As a result, the EMTCC, in collaboration with
local public health authorities, advised the public to wear appropri-
ate protective gear to protect their skin and eyes.

Wounds and heat stroke were more common among those aged
9 to 74 years in this disaster response. Previous studies noted high
incidence of wound due to flood,16 however, the reasons for
wounds vary, such as collapse of buildings or other structures or
fast-moving water containing debris.16 Garbern, et al17 revealed
in their review study that heat-related problems are common dur-
ing disaster in a hot environment. In the case of West Japan Heavy
Rain, adults were heavily engaged in outdoor activities such as
cleaning debris and reconstructing housing in an extremely hot
environment. This context may help to explain the increased num-
ber of injuries and heat strokes among the adults during the mid-
phase of the response. Heat acclimatization among the evacuees
and the installation of spot coolers in shelters may be attributed
to the decrease in number and proportion of heat strokes during
the latter phase. Avoidable environmental problems, such as heat-
stroke, need to be well-managed through preventable measures,
and during the West Japan Heavy Rain response, the EMTCC
continuously announced preventable measures for heat stroke
based on the number of cases reported during the response.

Chimed-Ochir © 2022 Prehospital and Disaster Medicine

Figure 2. MajorHealth Events by Period andAgeGroups Reported by EmergencyMedical Teams during theWest JapanHeavy
Rain, 2018.
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Previous research has shown that children and elderly are particu-
larly vulnerable to adverse physical consequences during floods;18

however, it was discovered that the working-age population was
more vulnerable to most of the reported diseases, with the excep-
tion of blood pressure and thrombosis. As previously stated, this
could be attributed to their active participation in some activities
such as cleaning home during or after disaster.

It was found that ARIs were one of the most common problems
among people of all ages. This is consistent with other studies that
found ARIs to be the most common type of infectious disease
among both developed1,19 and developing countries.20 In the cur-
rent context, elders and children who stayed in shelters may have
been affected by crowding which may have increased ARIs.

Unlike ARI, diarrheal diseases accounted for only 1.6% of total
consultations in the current study. It is evident that the risk of gas-
trointestinal infection after flooding is highest, especially in devel-
oping countries, in areas with compromised hygiene practices, an
inadequate supply of clean drinking water, unavailability of clean
water for washing, inaccessibility of toilet,21 and over-crowd-
ing.22,23 Some local practices such as fecal sludge application in
agricultural communities,24 the conditions to promote the bacterial
transmission via fecal-oral route by ingestion of contaminated food
or water in developing countries,25,26 are reported to be the contrib-
uting factors to the water-borne diseases during floods. The risk of
outbreaks of diarrheal diseases is reported as low in high-income
countries, however, it increases if the integrity of sewerage systems
is compromised or unhygienic conditions arise.27,28 Japan is known
for having a high standard of cleanliness and hygiene and local gov-
ernments provided sufficient amounts of clean drinking water dur-
ing the disaster. In addition, the recovery time for disrupted water
supply was relatively short. For example, during the Great East
Japan Earthquake of 2011, the most tragic disaster in Japanese his-
tory, the median time of service recovery was three days.29

Therefore, the low incidence of water-borne diseases during disas-
ter in Japan may have been due to a high standard of hygiene, avail-
ability of drinking water supplies, and good personal hygiene.

Disaster-related stress symptoms were another major health
problem. This is in line with innumerable studies that have found
that disasters greatly increase susceptibility not only to physical ill-
ness, but also to poor mental health.30–33 The current study showed
that the incidence rate of stress was high during the early days and
peaked in the later days. Stress may have derived from the panic
caused by the sudden onset of events in the early days, as well as
physical health issues, personnel losses, and economic hardship
in the later days. The EMTs should be aware of physical condi-
tions, socioeconomic status, and any other triggering factors
throughout the response period.

Exacerbation of chronic diseases is one of the most common
reasons for presenting to emergency facilities during34 natural
disasters. The EMT received 150 patients (4.6% of total consulta-
tion; Table 2), with more than one-half being elderly people, with
their treatment interrupted. Therefore, treatment disruptions may
have contributed to exacerbation of chronic conditions in the
elderly. Treatment disruption may occur as a result of flood damage
to health facilities or inaccessibility to health facilities during heavy
rain as has been seen in flooding even in developed countries.35

Thus, in light of the growing aged populations, it is critical to
ensure that patients with chronic conditions are monitored and
their medication is maintained during floods.36

Non-disaster-related events accounted for 10% of total consul-
tations, with elders accounting for more than one-half of them.

Distinguishing between disaster-related and non-related events
is not a simple task, and for the J-SPEED reporting, judgment
is left to the medical doctors of EMTs examining patients.
Based on this practical reporting, it was discovered that non-dis-
aster-related events increased as time passed after the disaster.
During the response, the transition of this characteristic was used
as an indicator to guide and support the EMTCC’s decision to
demobilize the EMTs.

Strengths and Limitations
There are some strengths and limitations of this study worth men-
tioning. The main strength is that J-SPEED, which was used in
the data collection here, is a new standard data reporting system
among Japanese EMTs. Real-time data reporting enables the
EMTCC to conduct data-driven coordination during the
response, as well as epidemiological studies which include contex-
tual data and enhances application of lessons learned.

In regard of limitations, J-SPEED reporting was initiated from
EMTs rather than local health facilities, so the data did not cover
overall clinical activities. For example, no case of drowning, which
is one of the leading causes of morbidity due to flood,36 was
reported by EMTs in this study; however, it cannot be concluded
that the risk of drowning was low because cases could have been
transported directly to local hospitals. Because of these reporting
characteristics, relevant health risks may be under-estimated.
Second, because J-SPEED reporting is still a new procedure,
the reporting and data collection process during in-field emergency
response faces a number of challenges, including a lack of pre-train-
ing and a lack of understanding of the definitions of reporting items
and J-SPEED reporting procedures. The collected data were
“quick and dirty” and missing data or unrecorded patients were a
common issue during data collection with J-SPEED. As a result,
under-reporting occurred resulting in an under-estimation of each
health event. Third, because the age groups used in the J-SPEED
paper form and the J-SPEED smartphone app were merged (as
described in the Methods section), there may be some bias in
the distribution of health events for age groups. However, because
the age distribution trend did not show a significant gap during the
period, the impact may have been limited.

Conclusion
The analysis of J-SPEED data from the West Japan Heavy Rain
2018 reported by 85 EMTs provides a detailed characterization of
3,617 consultations. During the response period, skin disease was
the most frequently reported health event, followed by wounds,
stress, conjunctivitis, and ARIs. The health impacts of natural dis-
aster are determined by a variety of factors, and the current study’s
findings are highly context dependent; however, it is expected that
as more data are gathered in future studies, the consistency of find-
ings will increase.

Acknowledgement
The authors greatly thank Mana Sugimura, Shota Ikeda,
Tomohito Hayashi, and Takahito Yoshida, students of the
School of Medicine, Hiroshima University in Japan, for their
invaluable contribution to this publication.

Supplementary Materials
To view supplementary material for this article, please visit https://
doi.org/10.1017/S1049023X22000231

210 EMT Response - West Japan Heavy Rain 2018

Prehospital and Disaster Medicine Vol. 37, No. 2

https://doi.org/10.1017/S1049023X22000231
https://doi.org/10.1017/S1049023X22000231


References
1. Diaz JH. The public health impact of hurricanes and major flooding. J La State Med

Soc. 2004;156(3):145–150.

2. CRED. EM-DAT: The OFDA/CRED International Disaster Database. Disaster

Profiles. 2009. http://www.emdat.be/. Accessed October 2021.

3. Small and Medium Enterprise Agency. 2019 White Paper on Small and Medium

Enterprises in Japan. https://www.chusho.meti.go.jp/sme_english/whitepaper/

whitepaper.html. Accessed October 2021.

4. Ministry of Land, Infrastructure, Transport, and Tourism of Japan. 2018. https://

www.mlit.go.jp/en/. Accessed October 2021.

5. Shultz JM, Russell J, Espinel Z. Epidemiology of tropical cyclones: the dynamics of

disaster, disease, and development. Epidemiol Rev. 2005;27:21–35.

6. Combs DL, Quenemoen LE, Parrish RG, Davis JH. Assessing disaster-attributed

mortality: development and application of a definition and classification matrix. Int

J Epidemiol. 1999;28(6):1124–1129.

7. Noji EK. The public health consequences of disasters. Prehosp Disaster Med.

2000;15(4):147–157.

8. Morton M, Levy JL. Challenges in disaster data collection during recent disasters.

Prehosp Disaster Med. 2011;26(3):196–201.

9. Kubo T, Yanasan A, Herbosa T, Buddh N, Fernando F, Kayano R. Health data col-

lection before, during, and after emergencies and disasters-the result of the Kobe

Expert Meeting. Int J Environ Res Public Health. 2019;16(5):893.

10. SalazarMA, PesiganA, LawR,Winkler V. Post-disaster health impact of natural haz-

ards in the Philippines in 2013. Glob Health Action. 2016;9:31320.

11. Levy K, Woster AP, Goldstein RS, Carlton EJ. Untangling the impacts of climate

change on waterborne diseases: a systematic review of relationships between diarrheal

diseases and temperature, rainfall, flooding, and drought. Environ Sci Technol.

2016;50(10):4905–4922.

12. Lin PC, LinHJ, GuoHR, Chen KT. Epidemiological characteristics of lower extrem-

ity cellulitis after a typhoon flood. PLoS One. 2013;8(6):e65655.

13. Bandino JP, Hang A, Norton SA. The infectious and noninfectious dermatological

consequences of flooding: a field manual for the responding provider. Am J Clin

Dermatol. 2015;16(5):399–424.

14. ThongtaeparakW, Pratchyapruit WO, Kotanivong S, et al. Prevalence of and risk fac-

tors for skin diseases among Army personnel and flood victims during the 2011 floods

in Thailand. Disaster Med Public Health Prep. 2016;10(4):570–575.

15. Huang LY, Wang YC, Wu CC, Chen YC, Huang YL. Risk of flood-related diseases

of eyes, skin, and gastrointestinal tract in Taiwan: a retrospective cohort study. PLoS

One. 2016;11(5):e0155166.

16. Schnitzler J, Benzler J, Altmann D, Mucke I, Krause G. Survey on the population’s

needs and the public health response during floods in Germany 2002. J Public

Health Manag Pract. 2007;13(5):461–464.

17. Garbern SC, Ebbeling LG, Bartels SA. A systematic review of health outcomes among

disaster and humanitarian responders. Prehosp Disaster Med. 2016;31(6):635–642.

18. Hilmert CJ, Kvasnicka-Gates L, Teoh AN, Bresin K, Fiebiger S. Major flood related

strains and pregnancy outcomes. Health Psychol. 2016;35(11):1189–1196.

19. Carroll B, BaloghR,MorbeyH,AraozG.Health and social impacts of a flood disaster:

responding to needs and implications for practice. Disasters. 2010;34(4):1045–1063.

20. Ligon BL. Infectious diseases that pose specific challenges after natural disasters: a

review. Semin Pediatr Infect Dis. 2006;17(1):36–45.

21. Noji E, Crook JE. “Natural Disaster Management.” In: Auerbach PS. Wilderness

Medicine: Management of Wilderness and Environmental Emergencies. St. Louis,

Missouri USA: Mosby; 1995.

22. Wakuma Abaya S, Mandere N, Ewald G. Floods and health in Gambella Region,

Ethiopia: a qualitative assessment of the strengths and weaknesses of coping mecha-

nisms. Glob Health Action. 2009;2.

23. Stephens KU Sr., Grew D, Chin K, et al. Excess mortality in the aftermath of

Hurricane Katrina: a preliminary report. Disaster Med Public Health Prep.

2007;1(1):15–20.

24. Seidu R, StenströmTA, LöfmanO.A comparative cohort study of the effect of rainfall

and temperature on diarrheal disease in fecal sludge and non-fecal sludge applying

communities, Northern Ghana. J Water Climate Change. 2013;4(2):90–102.

25. Biswas R, Pal D, Mukhopadhyay SP. A community-based study on health impact

of flood in a vulnerable district of West Bengal. Indian J Public Health.

1999;43(2):89–90.

26. Brandt M, Brown C, Burkhart J, et al. Mold prevention strategies and possible health

effects in the aftermath of hurricanes and major floods. MMWR Recomm Rep.

2006;55(RR-8):1–27.

27. Murray KO, Kilborn C, DesVignes-Kendrick M, et al. Emerging disease syndromic

surveillance for Hurricane Katrina evacuees seeking shelter in Houston’s Astrodome

and Reliant Park Complex. Public Health Rep. 2009;124(3):364–371.

28. Yee EL, Palacio H, Atmar RL, et al. Widespread outbreak of norovirus gastroenteritis

among evacuees of Hurricane Katrina residing in a large “mega-shelter” in Houston,

Texas: lessons learned for prevention. Clin Infect Dis. 2007;44(8):1032–1039.

29. Matsumura T, Osaki S, KudoD, et al.Water supply facility damage and water resource

operation at disaster base hospitals in Miyagi prefecture in the wake of the Great East

Japan Earthquake. Prehosp Disaster Med. 2015;30(2):193–198.

30. Phifer JF, Kaniasty KZ, Norris FH. The impact of natural disaster on the health

of older adults: a multi-wave prospective study. J Health Soc Behav.

1988;29(1):65–78.

31. Verger P, Rotily M, Hunault C, Brenot J, Baruffol E, Bard D. Assessment of exposure

to a flood disaster in a mental-health study. J Expo Anal Environ Epidemiol.

2003;13(6):436–442.

32. Chae EH, Tong Won K, Rhee SJ, Henderson TD. The impact of flooding on the

mental health of affected people in South Korea. Community Ment Health J.

2005;41(6):633–645.

33. Dai W, Kaminga AC, Tan H, et al. Long-term psychological outcomes of flood sur-

vivors of hard-hit areas of the 1998 Dongting Lake flood in China: prevalence and risk

factors. PLoS One. 2017;12(2):e0171557.

34. Alderman K, Turner LR, Tong S. Floods and human health: a systematic review.

Environ Int. 2012;47:37–47.

35. Schatz JJ. Floods hamper health-care delivery in southern Africa. Lancet.

2008;371(9615):799–800.

36. Du W, FitzGerald GJ, Clark M, Hou XY. Health impacts of floods. Prehosp Disaster

Med. 2010;25(3):265–272.

Chimed-Ochir, Yumiya, Taji, et al 211

April 2022 Prehospital and Disaster Medicine

http://www.emdat.be/
https://www.chusho.meti.go.jp/sme_english/whitepaper/whitepaper.html
https://www.chusho.meti.go.jp/sme_english/whitepaper/whitepaper.html
https://www.mlit.go.jp/en/
https://www.mlit.go.jp/en/

	Emergency Medical Teams' Responses during the West Japan Heavy Rain 2018: J-SPEED Data Analysis
	Introduction
	Methods
	Study Design
	Data Collection
	Data Analysis
	Ethical Consideration

	Results
	Discussions
	Strengths and Limitations
	Conclusion
	Acknowledgement
	Supplementary Materials
	References


