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Consecuencias  para  la  salud  pública  de  las  inundaciones  como  evento  meteorológico  extremo:  riesgos  y
estrategias de prevención.

GRUPOS VULNERABLES Y DESIGUALDAD

Entre los principales problemas detectados tras la DANA de Valencia destacan la vulnerabilidad física y
mental de las personas mayores, lo que subraya la importancia de priorizar este grupo en futuras
intervenciones (41). El análisis integrado propuesto por Ortiz et al. (10) resulta especialmente útil para
identificar  factores  críticos  antes/durante/después  del  desastre  e  implementar  intervenciones
equitativas orientadas a fortalecer la resiliencia comunitaria. Además, los hogares rurales, mujeres y
migrantes recientes mostraron mayor riesgo de enfermedad y empobrecimiento post-evento, lo que
recuerda  que  la  vulnerabilidad  está  socialmente  determinada  (49).  Estos  resultados  respaldan  la
recomendación de la Estrategia de Sendai de integrar enfoques de equidad y ciclo de vida en planes
de reducción de riesgo (9).

RESILIENCIA SANITARIA: RETOS Y OPORTUNIDADES

El análisis multidisciplinario, presentado por Mas-Coma et al. (41) del evento de Valencia revela la
enorme complejidad de estos eventos y  la necesidad de evaluaciones integrales antes,  durante y
después del desastre para comprender plenamente su evolución y consecuencias. La aplicación del
enfoque  Una  Salud  resulta  fundamental,  ya  que  permite  abordar  las  interacciones  entre  factores
humanos, animales, vegetales y ambientales en contextos rurales, urbanos y naturales, integrando
dimensiones sociopolíticas, éticas y legales. Este marco facilita la identificación de riesgos infecciosos
individuales y potenciales brotes derivados de la propagación de agentes patógenos a través del agua
contaminada.

Daños en carreteras, corte de energía y anegamiento de hospitales ocasionan múltiples desafíos al
sistema  sanitario:  oferta  reducida  y  demanda  aumentada.  El  Marco  operacional  para  sistemas
sanitarios resilientes al clima elaborado por la OMS enfatiza en un enfoque preventivo-adaptativo (50).
Tal como recomienda el Marco de Sendai para la Reducción del Riesgo de Desastres 2015-2030 (9),
es  fundamental  invertir  en  prevención,  mejorar  la  gobernanza  del  riesgo  e  integrar  estrategias
multisectoriales  que  incluyan  vigilancia  epidemiológica  reforzada  tras  inundaciones.  Se  identifican
oportunidades concretas y respaldadas por la Inteligencia Artificial (IA) para avanzar hacia sistemas
sanitarios más resilientes:

• Implementación temprana de alertas epidemiológicas;

• Protocolos específicos para continuidad asistencial en pacientes crónicos;

• Apoyo psicosocial sostenido para población afectada;

• Adaptación infraestructura basada en escenarios climáticos futuros.

LIMITACIONES Y FUTURAS LÍNEAS DE INVESTIGACIÓN

Esta revisión presenta varias limitaciones. En primer lugar, la mayoría de los estudios analizados se
concentran  en  regiones  específicas,  lo  que  dificulta  la  generalización  de  los  resultados  a  otros
contextos. Además, existe un posible sesgo en los reportes de enfermedades debido a la capacidad
limitada de los sistemas de salud para registrar casos, especialmente en países con menos recursos.
La heterogeneidad metodológica entre los estudios complica la comparación directa de resultados y,
en general, predominan análisis a corto plazo sin evaluar adecuadamente los efectos a largo plazo,
especialmente en salud mental. Finalmente, como revisión de alcance, el trabajo prioriza el mapeo
general sobre la síntesis exhaustiva.

A pesar de estas limitaciones, este estudio proporciona una base útil para futuras investigaciones y
destaca  la  necesidad  de  ampliar  el  análisis  hacia  el  bienestar  emocional  post-inundación  y  las
desigualdades sociales asociadas. Se recomienda ampliar investigaciones sobre intervenciones costo-
efectivas para reducir desigualdades post-desastre e incorporar metodologías participativas que den
voz a comunidades vulnerables.
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Tras  el  análisis  de  los  29  artículos  seleccionados  para  la  presente  revisión  de  alcance,  permite
identificar tendencias epidemiológicas globales, patrones específicos de enfermedades transmisibles y
no transmisibles  asociadas a inundaciones,  impactos sobre la  salud mental,  grupos poblacionales
especialmente  vulnerables,  así  como  factores  clave  relacionados  con  la  capacidad  adaptativa  y
respuesta sanitaria ante estos eventos extremos.

DISCUSIÓN

Entre las principales lecciones aprendidas de la DANA de Valencia (29 de octubre 2024) se encuentran
graves  deficiencias  en  la  planificación  urbana,  la  falta  de  preparación  técnica  e  infraestructuras
insuficientes  pre-evento;  una  respuesta  institucional  lenta  y  descoordinada  durante  el  evento;  y
problemas logísticos, informativos y tecnológicos tras la catástrofe (41).

Los resultados de esta revisión confirman que las inundaciones, intensificadas por el cambio climático
antropogénico (1), representan una amenaza creciente para la salud pública a nivel global y local. Este
fenómeno  genera  impactos  sanitarios  complejos,  especialmente  en  regiones  mediterráneas,
consideradas  un  “laboratorio  natural”  para  estudiar  estos  efectos  (3).  En  España  y  el  área
mediterránea, se ha documentado un aumento en la frecuencia e intensidad de episodios extremos
como DANAs e inundaciones súbitas (3,4). La AEMET advierte que estos cambios afectan tanto a
infraestructuras como a la salud física y mental de las poblaciones costeras (4). Además, estudios
como los de Olcina (3) muestran una relación directa entre el aumento de temperaturas medias y la
probabilidad de eventos extremos con consecuencias sanitarias. Sin embargo, estudios locales como
el  de  Sánchez-Almodóvar  et  al.  (42)  sobre  precipitaciones  extremas  en Alicante  no  muestran  un
aumento significativo en frecuencia o intensidad durante las últimas décadas, lo que sugiere que no
siempre es posible vincular directamente estos eventos con el calentamiento global a escala local, en
contraste con lo planteado para el conjunto del Mediterráneo.

IMPACTOS SANITARIOS DIRECTOS E INDIRECTOS

Los hallazgos de la investigación coinciden con la evidencia previa sintetizada por Alderman et al. (43)
y reflejan también la evolución temporal de la carga de enfermedad descrita por Liu et al. (40). 

Las infecciones entéricas y las transmitidas por agua siguen siendo uno de los desenlaces agudos más
frecuentes tras inundaciones, con picos notables de diarrea infantil entre 4-12 días después del evento.
Esto concuerda con revisiones internacionales que vinculan lluvias extremas y fallos en el tratamiento
del agua potable con brotes epidémicos (41, 44, 45). Asimismo, se observa un ascenso en arbovirosis
como dengue o virus del Nilo Occidental, fenómeno ya anticipado por Githeko et al (46) hace más de
dos décadas, así como malaria en zonas donde antes no era endémica.

Por  otro  lado,  cinco  artículos  documentaron  un  exceso  de  hospitalizaciones  por  ictus  y  eventos
cardiovasculares —hasta un 16% en la semana posterior al tifón en Japón— así como un incremento
de  lesiones  traumáticas  tras  huracanes.  Además,  se  identificaron  riesgos  sanitarios  significativos
debido a la contaminación por agentes infecciosos transportados por el lodo y el agua, lo que exige
campañas  de  muestreo  ambiental  temprano  y  prolongado  (41).  Estos  resultados  evidencian  la
necesidad  urgente  de  estrategias  para  garantizar  la  continuidad asistencial  en  pacientes  crónicos
durante desastres.

Dos estudios longitudinales incluidos mostraron prevalencias persistentes de depresión, ansiedad y
TEPT hasta 20 años después de la exposición (14,25), hallazgo coherente con la carga a largo plazo
descrita tras Katrina y otros desastres (47). Los factores protectores más citados fueron el apoyo social
y  el  nivel  socioeconómico;  sin  embargo,  pocos  trabajos  evaluaron  intervenciones  psicosociales
formales, brecha ya señalada por Goldmann y Galea (48).
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CONCLUSIONES

Esta investigación evidencia que el cambio climático está incrementando la frecuencia y gravedad de
inundaciones y otros eventos extremos en el Mediterráneo, lo que repercute negativamente tanto en
las infraestructuras como en la salud física y mental de la población, especialmente entre los más
vulnerables. El trabajo respalda el Objetivo de Desarrollo Sostenible 3 (ODS 3: Salud y bienestar),
entre otros,  al  proporcionar recursos y estrategias para prevenir  enfermedades, fortalecer la salud
mental y mejorar la gestión de riesgos ante desastres naturales. Asimismo, destaca la necesidad de
acceso a información actualizada sobre vigilancia epidemiológica, resiliencia comunitaria y sistemas de
alerta temprana, así como el papel fundamental de las tecnologías digitales y la IA para optimizar la
respuesta sanitaria. Finalmente, se concluye que enfrentar estos desafíos requiere personal capacitado
y una planificación integral basada en ciencia, tecnología e inclusión social para reducir los impactos
del cambio climático en la salud pública.
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CONCLUSIONES

Esta investigación evidencia que el cambio climático está incrementando la frecuencia y gravedad de
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las infraestructuras como en la salud física y mental de la población, especialmente entre los más
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mental y mejorar la gestión de riesgos ante desastres naturales. Asimismo, destaca la necesidad de
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alerta temprana, así como el papel fundamental de las tecnologías digitales y la IA para optimizar la
respuesta sanitaria. Finalmente, se concluye que enfrentar estos desafíos requiere personal capacitado
y una planificación integral basada en ciencia, tecnología e inclusión social para reducir los impactos
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ra
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l p
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 d
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 c
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 c
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 p
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 c
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 d
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 p
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p
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re
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 p
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á
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 D
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 p
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 d
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d
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d

e 
E

C
V

 e
nt

re
 

ad
ul

to
s 

m
ay

o
re

s 
b

la
nc

o
s 

y 
n

eg
ro

s 
se

 e
xa

ce
rb

ar
on

 
du

ra
nt

e 
y 

de
sp

u
és

 d
e 

la
 ll

eg
ad

a 
a

 ti
e

rr
a

. E
n

 la
 

pa
rr

o
qu

ia
 d

e 
O

rle
an

s,
 u

na
 s

em
an

a 
de

sp
u

és
 d
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 p
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d
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 c
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ó
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p
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e
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ABSTRACT

Introduction and Goals. Global warming has intensified
floods and extreme weather events in the Mediterranean
basin,  causing  a  severe  impact  on  public  health  and
infrastructure.  This  study  aims  to  review  the  available
evidence  (2014-2025),  characterise  risk  groups  and
propose recommendations to reinforce health resilience.
Material and Methods: A scoping review was conducted
in accordance with PRISMA-ScR from January to April
2025, searching PubMed, Scopus and WoS for studies
related to  disease,  flooding  and mud.  29 papers were
selected after screening and evaluation with JBI.

Material and Method. Drawing up the system involved
several different phases: conceptual design, analysis of
paper systems, review of variables and data, design of
the  electronic  register,  prototyping,  evaluation  of
connections  and  interoperability,  validation  of  the
prototype and implementation. 

Results. Infectious  diseases  (gastroenteritis,  dengue,
legionellosis),  non-communicable  diseases  (stroke,
cardiovascular) and mental disorders (depression, PTSD)
were  identified,  with  greater  presence  in  older  adults,
children,  women and rural  areas;  the  acute  burden  of
diarrhoea arises between 4 and 12 days after the event,
while  arbovirosis  and  chronic  complications  increase
thereafter;  health care is hampered by power cuts and
road damage.

Conclusions. Floods, such as the Valencia DANA (cold
drop),  cause  acute  health  burden  and  prolonged
sequelae, especially in vulnerable populations, requiring
real-time  epidemiological  vigilance,  ongoing  care,
psychosocial  support  and  infrastructure  improvements
based  on  climate  scenarios.  Artificial  intelligence  and
specialised personnel  are key to  anticipating risks and
meeting the SDG 3 targets and the Sendai Framework.



236 Journal of Nursing Informatics and AI in Global Practice and Research, Number 3, December 2025,

The consequences of floods as an extreme weather event for public health: risks and prevention strategies

INTRODUCTION

The 2021 report of the Intergovernmental Panel on Climate Change (IPCC) notes that climate change
involves not only a gradual increase in temperatures but also an intensification of climate variability
including  extreme  events.  There  is  a  high  degree  of  scientific  confidence  that  human  activities
(especially the burning of fossil  fuels)  are responsible for increasing energy in the climate system,
resulting in more intense and prolonged heat waves, torrential rain, devastating hurricanes and severe
droughts (1).

The warning from the Spanish State Meteorological Agency (AEMET in Spanish) in its 2020 report (2)
shows  that  global  warming  is  causing  changes  in  marine  features  near  Spain,  with  significant
consequences for marine life and coastal populations. According to Olcina’s research (3), there is now
a solid scientific basis detailing how climate warming impacts on rainfall and temperature in the Spanish
Mediterranean.  Furthermore,  the  Mediterranean is  considered a  natural  laboratory for  studying the
effects of climate change. Research in this region can help predict potential risks and responses that
could be applicable to other parts of the world. Regarding the climate trend in Spain, an increase in the
frequency and intensity of extreme events, such as heat waves and torrential rains caused by cold drop
(DANA1 in Spanish), can be observed (4).

THEORETICAL MODEL

Olcina (3) coined the term ‘Mediterraneanisation’ to refer to a process whereby other regions of the
planet  are  beginning  to  experience climatic,  social  and territorial  dynamics  similar  to  those of  the
Mediterranean area, characterised by

 Increased frequency and intensity of extreme phenomena (heat waves, droughts, DANA, fires).
 Increased social and territorial vulnerability.
 Pressure on water resources.
 Difficulties in urban and health adaptation

According  to  the  World  Health  Organisation  (WHO)  (5)  the  social  determinants  of  health  are  “the
circumstances in which people are born, grow, live, work and age, including the health system”. The
social determinants of the health model proposed by Dahlgren and Whitehead (6) and endorsed by the
WHO  (7)  is  one  of  the  most  widely  used  conceptual  frameworks  for  understanding  how  social,
economic and environmental factors influence people’s health (6, 7).

1  The Spanish initials stand for Depresión Aislada en Niveles Altos, i.e. Isolated Depression at High Levels. It is a low

pressure system that forms high in the atmosphere and is isolated from the general air circulation.

Journal of Nursing Informatics and AI in Global Practice and Research, Number 3, December 2025. 2

Figure 1: The social determinants of health identified by Whitehead & 
Dahlgren (6)
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The  framework  of  factors  that  influence  public  health  provides  a  comprehensive  and  systemic
perspective on the various elements that impact human well-being. This approach encompasses both
individual and collective aspects related not only to the health domain itself but also to the social and
economic context in which people live. Source: Whitehead & Dahlgren (6).

The IPCC (8) points out that the threat related to climate change is not limited exclusively to extreme
weather or extreme events. It stresses that climate risk is not simply a purely natural phenomenon.
Instead, it is a result of several different interrelated factors that can be managed or modified by means
of the appropriate policies.

The  IPCC  conceives  risk  as  the  product  of  the  interaction  of  climate-related  hazards  with  the
vulnerability and exposure of human and natural systems. Source: IPCC (8).

Furthermore, the Sendai Framework for Disaster Risk Reduction 2015-2030 is a key instrument that
was adopted by UN Member States in March 2015, during the 3rd United Nations World Conference on
Disaster Risk Reduction (UNDRR) (9) in Sendai, Japan. This framework succeeds the Hyogo Strategy
(2005-2015) and constitutes a global commitment to reducing disaster risks and increasing resilience to
natural and anthropogenic hazards. It sets out four priorities for action:

 Understanding disaster risk.
 Reinforcing disaster risk governance to better manage disaster risk.
 Investing in risk reduction for greater resilience.
 Improving preparedness for response and ‘build back better’ during recovery, rehabilitation and

reconstruction.

It  also  defines  seven  global  goals,  such  as  reducing  mortality,  minimising  economic  losses  and
increasing international cooperation, among others (9).

The model for analysing social vulnerability to flood disasters proposed by Ortiz et al. (10) is a useful
tool for diagnosing social impact and capacities, both in the pre-disaster preparedness phase and in the
response and intervention during the post-disaster  period.  In the context  of the devastating effects
caused by the DANA that occurred in Valencia in October 2024, the model provides a sociological
perspective that makes it possible to identify key elements for strengthening the resilience of social and
governance systems in the face of the effects of climate change.
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It distinguishes three main levels or stages of social vulnerability to flood risk, referring to the three main
lines of research described above, namely: the generative level, the adaptive level and the experiential
level,  which  thus  covers  the whole  cycle  of  the  flood,  from its  deepest  origin  (pre-event),  via  the
activation of capacities and the response to the hazard (event), to the ultimate experience of the impact
and  its  transformation  into  new  vulnerabilities  (post-event).  The  model  thus  incorporates  both  the
structural vulnerability inherent to the social system exposed to flood risk and the vulnerability acquired
from the experience of impact and the creation of a new post-disaster social scenario. Source: Ortiz et
al. (10).

From this perspective, the study investigates how climate shocks aggravated by global change affect
public  health,  considering  physical,  mental  and  social  aspects,  with  an  emphasis  on  vulnerability,
resilience and equality. The general objective is to analyse the peer-reviewed literature on the impact of
extreme weather events such as floods and storms on people exposed to mud after such emergencies,
while  the  specific  goals  seek  to  identify  relevant  studies,  assess  the  repercussions  on  vulnerable
groups, analyse adaptation measures and synthesise recommendations for future research and action
in the face of climate change.
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Figure 3: Model for integrating the different levels of the generative process of social vulnerability to 
flood risk
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METHODOLOGY 

The review was conducted in accordance with the PRISMA (Preferred Reporting Items for Systematic
Reviews  and  Meta-Analyses)  guidelines  for  systematic  reviews  and  meta-analyses  (PRISMA-ScR)
(11), which guarantees transparency, completeness and reproducibility.

Table 1: Search strategy: Condition, Context, Population model (CoCoPop)

Element Key words

Condition
Development of diseases

Context
After flooding

Population
People exposed to mud

Research question
What diseases can people who are continuously exposed to 
mud after flooding suffer from?

The  search  strategy  was  designed  according  to  the  CoCoPop  model  proposed  by  Munn  et  al.  2

Prepared by the author.

The searches were carried out from January to April 2025, using the following databases: PubMed,
Scopus  and  Web of  Science.  Key  terms  were  combined  using  Boolean  operators  and  limited  by
publication date (01-01-2014 to  01-03-2025).  Only  articles in  English or  Spanish,  with  the full  text
available, were included.

The following criteria were used to select articles:

a) Inclusion criteria:

 Empirical studies analysing the impact of floods on health.

 Quantitative and qualitative designs (cross-sectional, cohort, case-control, RCTs).

 Peer-reviewed articles, published in English or Spanish, with access to the full text.

 Access to the full text to be able to access all the information in the study.

 Published from 01-01-2014 to 01-03-2025.

b) Exclusion criteria:

 Technical reports and systematic reviews.

 Studies not focused on health after floods.

 Articles without full access or with low methodological quality.

The initial search strategies identified 111 references, which were further screened according to the
topic of this review.

2  Munn Z, Moola S, Lisy K, Riitano D, Tufanaru C. Methodological guidance for systematic reviews of observational 

epidemiological studies reporting prevalence and incidence data. Int J Evid Based Healthcare. [Internet] 2015; 13 

(3):147–153. [Consulted on 28 March 2025] doi:10.1097/XEB.0000000000000054.
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The initial search strategies identified 111 references, which were further screened according to the
topic of this review. Source: Page et al. (11)

Study  selection  was  conducted  in  two  phases:  title/abstract  review  and  full-text  assessment.  The
studies included were assessed with the critical appraisal tool of the Joanna Briggs Institute (JBI) at the
University of Adelaide, where they scored medium-high for both cross-sectional observational studies
and qualitative studies. Finally, 29 studies were included: 27 quantitative and 2 qualitative. Synthesis
was carried out by narrative analysis, with representation in tables, graphs and explanatory text.

RESULTS

29 articles were identified:

 Eight were written in the USA (12 - 19), six in China (20 - 25), two each in Pakistan (26, 27),
Australia (28, 29) and Ethiopia (30, 31), and one each in Japan (32), the Himalayan region (33),
Turkey (34), Ecuador (35), Paraguay (36), Peru (37), Ireland (38) and Greece (39). In addition,
Liu et al. (40) analysed aggregate data from 168 countries.

 Eight papers focused on populations affected by extreme weather events (floods, hurricanes,
typhoons). Three assessed the impact on children (30, 33, 36) and two on older adults (13, 16).
Seven addressed psychosocial or socio-economic factors linked to vulnerability (17, 19, 24, 27,
31, 34, 35).

As far as morbidity related to flooding is concerned, the following articles were found:

 12 articles on general infectious diseases, 3 general (20, 39, 40), 5 enteric (21, 22, 23, 30, 37),
1 mosquito-borne (28), 1 dengue-specific (26), 1 legionella (12), and 1 dermatological (36).

 5 on non-communicable diseases (13, 14, 15, 17, 32).

 2 on mental health (14, 25)

Journal of Nursing Informatics and AI in Global Practice and Research, Number 3, December 2025. 6

Figure 4: Search results – Flow chart – PRISMA
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Table 2: Comprehensive synthesis of the findings in the 29 studies. The synthesis was put together by 
means of narrative analysis, showing a representation in a summary table and an explanatory text. 
Prepared by the author. 

Topic Main quantitative / qualitative results
Populations / Context 
highlighted

Ref.

Overall magnitude 
1990-2019

47,368 days with floods in 168 different countries 
242,516 deaths - 3.55×10  people affected⁹

Average  flood  duration  ↑  5.1% (95% CI  3.6-7.2);
mortality rate ↓ 0.8%; people affected ↓ 3.1%

The whole planet (aggregate 
data)

40

General health risk 
patterns

Pre-event ‘fragility’, impact factors and post-event 
factors determine disease burden
Mismanagement can release hazardous substances
• Direct damage (drowning, trauma), indirect 
damage (infectious diseases, environmental 
pollution)

All the regions studied
24, 36, 
37, 39, 
40

Temporal distribution 
of pathologies

Short term: gastroenteritis, ARI, trauma 
Medium term: leptospirosis, dengue, exacerbation 
of chronic conditions 
Long term: hepatitis, malaria, mental health 
disorders

Flooded communities (Asia, 
America, Oceania)

36

Dominant infectious 
diseases

Arbovirosis: dengue, West Nile V., malaria 
Respiratory: legionellosis +32 % with extreme 
rainfall 
Enteric: dysentery and infant diarrhoea ↑ 4-12 d 
post-event 
Cutaneous: pediculosis, scabies, impetigo in 
shelters

Tropical and subtropical zones;
temporary shelters

12, 22, 
23, 26, 
27, 28, 
30, 36

Non-communicable 
diseases (NCDs)

Stroke ↑ after typhoon (Japan)
Cardiovascular hospitalisations ↑ after Katrina 
(USA)
Respiratory disorders and injuries ↑ in week 3 post-
hurricane (USA)

Japan, USA.
13, 18, 
32

Mental health Ongoing prevalence of depression, anxiety and 
PTSD up to 20 years later (China)
Prolonged post-Harvey stress; socio-economic 
differences in resilience
Severe psychosocial impact on children and 
adolescents (India)

Adult survivors; children / 
adolescents

14, 25, 
33

Vulnerable groups Adults ≥60: 9,039 deaths (1999-2017); men and 
ethnic minorities with higher rates
Mortality +20.6% in nursing homes (Harvey) 
Greater sensitivity: children, women, rural/poor 
households, recent migrants

USA, Pakistan, India, China
16, 17, 
19, 24, 
31, 35

Socio-economic 
impact

“Very low" incomes ↑ from 3.6 % to 30 % after 
floods (Pakistan) 
Willingness to relocate greater in the face of 
landslides than floods; influenced by fear, social 
support and chronic disease

Pakistan, Turkey 27, 34

Health services and 
logistics

Damage to roads, power grid and health facilities all
limit care 
Power outages compromise water and hospitals 
Overall ED visits stable; ↑ 9-11 % in remote 
counties week 3 post-hurricane; dose-response 
distance effect

USA, numerous other 
countries

15, 17, 
21

Health risk factors by 
stage

Pre-event / event: vulnerable infrastructure 
Event / post-event: contaminated water, proliferation
of rodents and mosquitoes, injuries from debris 
Post-event: waste, mould and crowding

Table drawn up from 16 
studies

12, 14, 
15, 20-
23, 26-
30, 35-
40
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Following the analysis of the 29 articles selected for this scoping review, it was possible to identify
global  epidemiological  trends,  specific  patterns  of  communicable  and  non-communicable  diseases
associated with floods, impacts on mental health, particularly vulnerable population groups, as well as
key factors related to adaptive capacity and health response to these extreme events.

DISCUSSION

Among the main lessons learned from the Valencia DANA or cold drop (29 October 2024) are serious
deficiencies  in  urban  planning,  a  lack  of  technical  preparedness  and  insufficient  pre-event
infrastructure,  a  slow  and  uncoordinated  institutional  response  during  the  event,  and  logistical,
informational and technological problems after the disaster (41).

The results of this review confirm that floods, intensified by anthropogenic climate change (1), are a
growing  threat  to  public  health  globally  and  locally.  This  phenomenon  generates  complex  health
impacts,  especially  in  Mediterranean  regions,  considered  a  ‘natural  laboratory’  for  studying  these
effects (3). In Spain and the Mediterranean area, an increase in the frequency and intensity of extreme
events such as DANAs and flash floods has been documented (3, 4). The AEMET warns that these
changes  affect  both  infrastructure  and  the  physical  and  mental  health  of  coastal  populations  (4).
Furthermore, studies such as Olcina’s (3) show a direct relationship between the increase in average
temperatures and the probability of extreme events with health consequences. However, local studies
such as that  of Sánchez-Almodóvar et  al.  (42)  on extreme precipitation in Alicante do not  show a
significant  increase in  frequency or  intensity  over recent decades,  suggesting that  it  is  not  always
possible to directly link these events to global warming on a local scale, in contrast to what has been
proposed for the Mediterranean as a whole.

DIRECT AND INDIRECT HEALTH IMPACTS

The research findings are consistent with previous evidence synthesised by Alderman et al (43) and
also reflect the temporal evolution of disease as described by Liu et al (40). 

Enteric and waterborne infections remain one of the most frequent acute outcomes following floods,
with notable peaks in childhood diarrhoea 4-12 days after the event. This is consistent with international
reviews  linking  extreme  rainfall  and  drinking  water  treatment  failures  to  outbreaks  (41,  44,  45).
Furthermore, an increase in arboviruses such as dengue and West Nile virus, a phenomenon already
anticipated by Githeko et al. (46) more than two decades ago, has been observed, as well as malaria in
areas where it was not previously endemic.

Five articles documented an excess of hospitalisations for stroke and cardiovascular events – up to
16% in the week following the typhoon in Japan – as well as an increase in traumatic injuries following
hurricanes. In addition, significant health risks were identified due to contamination by infectious agents
carried  by  mud and water,  requiring early  and prolonged environmental  sampling campaigns (41).
These results highlight the urgent need for strategies to ensure ongoing care for chronic patients during
disasters.

Two longitudinal studies included showed persistent prevalences of depression, anxiety and PTSD up
to 20 years after exposure (14, 25), a finding consistent  with the long-term burden described after
Katrina and other disasters (47). The most commonly cited protective factors were social support and
socioeconomic status; however, few studies evaluated formal psychosocial interventions, a gap already
noted by Goldmann and Galea (48).
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socioeconomic status; however, few studies evaluated formal psychosocial interventions, a gap already
noted by Goldmann and Galea (48).
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VULNERABLE GROUPS AND INEQUALITY

Among the main problems identified in the aftermath of the Valencia disaster were the physical and
mental vulnerability of older people, which underlines the importance of prioritising this group in future
interventions  (41).  The  integrated  analysis  proposed  by  Ortiz  et  al.  (10)  is  particularly  useful  for
identifying  critical  factors  before/during/after  the  disaster  and  implementing  equitable  interventions
aimed at reinforcing community resilience. In addition, rural households, women and recent migrants
showed a higher risk of illness and post-event impoverishment, a reminder that vulnerability is socially
determined (49). These findings support the Sendai Strategy’s recommendation to integrate equity and
life-cycle approaches into risk reduction plans (9).

HEALTH RESILIENCE: CHALLENGES AND OPPORTUNITIES

The multidisciplinary analysis presented of the Valencia event by Mas-Coma et al. (41) reveals the
enormous complexity of these events and the need for comprehensive assessments before, during and
after the disaster to fully understand its evolution and consequences. The application of the One Health
approach is essential as it allows for addressing the interactions between human, animal, plant and
environmental factors in rural, urban and natural contexts, integrating socio-political, ethical and legal
dimensions.  This  framework  facilitates  the  identification  of  individual  infectious  risks  and  potential
outbreaks arising from the spread of pathogens through contaminated water.

Damaged roads, power outages and flooded hospitals cause multiple challenges to the health system:
reduced supply and increased demand. The WHO Operational Framework for Climate Resilient Health
Systems emphasises a preventive-adaptive approach (50). As recommended by the Sendai Framework
for  Disaster  Risk  Reduction  2015-2030  (9),  it  is  essential  to  invest  in  prevention,  improve  risk
governance and integrate multi-sectoral strategies including enhanced epidemiological vigilance after
floods. Specific and Artificial Intelligence (AI)-supported opportunities are identified to move towards
more resilient health systems:

 Early implementation of epidemiological alerts;

 Specific protocols for continuity of care for chronic patients;

 Sustained psychosocial support for affected population;

 Adaptation of infrastructure based on future climate scenarios

LIMITATIONS AND FUTURE LINES OF RESEARCH

This review has several  limitations. Firstly, most of the studies reviewed focus on specific regions,
making it difficult to generalise the results to other contexts. In addition, there is a potential bias in
disease reporting due to the limited capacity of health systems to register cases, especially in resource-
poor countries. Methodological heterogeneity among studies complicates direct comparison of results,
and  in  general,  short-term  analyses  predominate  without  accurately  assessing  long-term  effects,
especially in mental health. Finally, as a scoping review, the paper prioritises general mapping over
exhaustive synthesis.

Despite these limitations, the study provides a useful basis for future research and highlights the need
to broaden the analysis of post-flood emotional well-being and associated social inequalities. Further
research  on  cost-effective  interventions  to  reduce  post-disaster  inequalities  and  incorporate
participatory methodologies that give voice to vulnerable communities is recommended.
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CONCLUSIONS

This research shows that climate change is increasing the frequency and severity of floods and other
extreme events in the Mediterranean, negatively impacting both infrastructure and the physical and
mental health of the population, especially among the most vulnerable. The study supports Sustainable
Development  Goal  3  (SDG 3:  Health  and  well-being),  among  others,  by  providing  resources  and
strategies to prevent diseases, reinforce mental health and improve risk management in the face of
natural disasters. It also highlights the need for access to up-to-date information on epidemiological
vigilance,  community  resilience  and  early  warning  systems,  as  well  as  the  key  role  of  digital
technologies  and  AI  in  optimising  health  response.  Finally,  it  concludes  that  addressing  these
challenges requires skilled personnel and comprehensive planning based on science, technology and
social inclusion to reduce the impact of climate change on public health.
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rr

it
o
ri

e
s
 w

it
h

 
re

p
o

rt
e
d

 f
lo

o
d

 
d
is

a
s
te

rs
.

G
e

n
e

ra
lis

e
d
 l
in

e
a
r 

q
u
a

s
i-
P

o
is

s
o
n

 m
o
d

e
ls

 
w

e
re

 u
s
e
d

 t
o

 a
n
a

ly
s
e

 t
h

e
 r

e
la

ti
o

n
s
h

ip
 

b
e

tw
e
e

n
 f

lo
o

d
 d

is
a
s
te

rs
 a

n
d
 i
n

fe
c
ti
o

u
s
 

d
is

e
a
s
e

s
.

T
h
e

re
 i
s
 a

 s
ig

n
if
ic

a
n
t 

p
o

s
it
iv

e
 c

o
rr

e
la

ti
o
n

 b
e
tw

e
e
n

 
fl
o
o

d
s
 a

n
d
 a

n
 i
n

c
re

a
s
e

 i
n
 c

a
s
e

s
 o

f 
in

fe
c
ti
o
u

s
 

d
is

e
a
s
e

s
, 
e

s
p
e

c
ia

lly
 d

ia
rr

h
o

e
a

, 
c
h

o
le

ra
 a

n
d
 m

a
la

ri
a

.
T

h
e

 r
e
la

ti
o

n
s
h

ip
 i
s
 s

tr
o

n
g

e
s
t 

in
 l
o
w

-i
n
c
o

m
e

 
c
o
u

n
tr

ie
s
.

A
ft

e
r 

a
 f
lo

o
d
, 

a
n

 i
n
c
re

a
s
e
 i
n

 t
h

e
 f

re
q

u
e

n
c
y
 o

f 
th

e
s
e
 

d
is

e
a
s
e

s
 i
s
 o

b
s
e
rv

e
d

 f
o

r 
a
 c

e
rt

a
in

 p
e
ri
o

d
 o

f 
ti
m

e
.
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C
o
ls

to
n
 e

t 
a
l.
 (

3
7
)

L
o

re
to

 (
P

e
ru

)

T
o
 u

n
d

e
rs

ta
n
d

 t
h

e
 i
m

p
a

c
t 
o

f 
e
n

te
ri
c
 i
n
fe

c
ti
o

n
s
 i
n

 a
 c

o
h

o
rt

 o
f 

c
h
ild

re
n

 i
n
 P

e
ru

 (
p
a

rt
 o

f 
th

e
 

M
A

L
-E

D
 p
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je

c
t)

.

M
u

lt
ic

e
n

tr
e
 

s
tu

d
y

D
a
ta

 w
a
s
 c

o
lle

c
te

d
 

fr
o
m

 b
ir
th

 c
o

h
o

rt
s
 

re
c
ru

it
e

d
 f

ro
m

 e
ig

h
t 

d
if
fe

re
n

t 
c
o

m
m

u
n
it
ie

s
, 

e
a

c
h
 i
n

 a
 d

if
fe

re
n

t 
lo

w
-

o
r 

m
id

d
le

-i
n

c
o
m

e
 

c
o
u

n
tr

y
. 

S
u

b
je

c
ts

 w
e
re

e
n

ro
lle

d
 a

n
d
 m

o
n
it
o

re
d

c
o
n

ti
n
u

o
u

s
ly

 o
v
e

r 
th

e
ir
 

fi
rs

t 
2
 y

e
a

rs
 o

f 
lif

e
, 

fr
o
m

 N
o
v
e

m
b
e

r 
2

0
0

9
 

to
 M

a
rc

h
 2

0
1

4
. 

A
n

 i
n
te

rr
u

p
te

d
 t

im
e

 s
e

ri
e

s
 a

n
a
ly

s
is

 w
a
s
 

u
s
e

d
 t

o
 i
d

e
n

ti
fy

 s
p

e
c
if
ic

 c
h

a
n

g
e

s
 i
n
 t

h
e

 
p
re

v
a

le
n

c
e
 o

f 
d

if
fe

re
n
t 

p
a

th
o
g

e
n

s
 d

u
ri
n

g
 

a
n

d
 a

ft
e
r 

th
e
 f

lo
o
d

.

F
lo

o
d

in
g

 s
ig

n
if
ic

a
n
tl
y
 i
n

c
re

a
s
e
d

 t
h

e
 i
m

p
a

c
t 
o

f 
in

fe
c
ti
o
n

s
 c

a
u
s
e

d
 b

y
 c

e
rt

a
in

 e
n
te

ri
c
 p

a
th

o
g

e
n

s
.

C
h
a

n
g

e
s
 i
n

 t
h

e
 d

is
tr

ib
u
ti
o

n
 o

f 
p

a
th

o
g
e

n
s
 w

e
re

 
o
b

s
e
rv

e
d

 b
e
fo

re
 a

n
d

 a
ft
e

r 
th

e
 c

lim
a

te
 e

v
e

n
t.

T
h
e

 a
n

a
ly

s
is

 h
e
lp

e
d
 u

n
d
e

rs
ta

n
d
 h

o
w

 e
x
tr

e
m

e
 

w
e
a

th
e

r 
e
v
e

n
ts

 c
a
n

 i
n
fl
u

e
n

c
e
 t

h
e

 b
u

rd
e

n
 o

f 
in

fe
c
ti
o
u

s
 d

is
e

a
s
e

s
 i
n
 v

u
ln

e
ra

b
le

 c
o
m

m
u
n

it
ie

s
.
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D
in

g
 e

t 
a
l.
 

(2
0
)

G
u

a
n

g
x
i 

(C
h

in
a
)

T
o
 q

u
a

n
ti
ta

ti
v
e

ly
 i
d

e
n

ti
fy

 
s
e
n

s
it
iv

e
 i
n

fe
c
ti
o

u
s
 d

is
e
a

s
e
s
 

a
s
s
o

c
ia

te
d
 w

it
h

 f
lo

o
d

s
 i
n
 

G
u

a
n

g
x
i,
 C

h
in

a
.

E
c
o

lo
g
ic

a
l 

s
tu

d
y

T
h
e

 p
o

p
u

la
ti
o

n
 u

n
d

e
r 

s
tu

d
y
.

A
 t

im
e

-t
re

n
d

 e
c
o

lo
g

ic
a

l 
s
tu

d
y
 w

a
s
 

c
o
n

d
u

c
te

d
 t

o
 i
d

e
n

ti
fy

 f
lo

o
d

-s
e

n
s
it
iv

e
 

d
is

e
a
s
e

s
.

E
x
p

o
s
u

re
 p

e
ri
o

d
s
 (

w
it
h

 f
lo

o
d
in

g
) 

w
e
re

 
c
o
m

p
a

re
d

 t
o

 c
o
n

tr
o
l 
p

e
ri

o
d

s
 (

n
o

 f
lo

o
d
in

g
) 

u
s
in

g
 a

 t
im

e
-s

tr
a
ti
fi
e

d
 d

e
s
ig

n
.

T
h
e

 r
e
s
u

lt
s
 s

h
o

w
 t
h

a
t 

fl
o
o

d
s
 c

a
n
 s

ig
n
if
ic

a
n
tl
y
 

in
c
re

a
s
e
 t

h
e

 c
o
n

c
e
n

tr
a
ti
o

n
 o

f 
c
e
rt

a
in

 p
o
llu

ta
n
ts

 i
n
 

d
ri

n
k
in

g
 a

n
d

 s
u
rf

a
c
e
 w

a
te

r.
6
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J
o
u

rn
a
l 
o

f 
N

u
rs

in
g
 I

n
fo

rm
a

ti
c
s
 a

n
d
 A

I 
in

 G
lo

b
a

l 
P

ra
c
ti
c
e

 a
n

d
 R

e
s
e
a

rc
h

, 
N

u
m

b
e
r 

3
, 
D

e
c
e
m

b
e

r 
2
0

2
5

.
1
8
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T
h

e
 c

o
n

s
e

q
u

e
n

c
e

s
 o

f 
fl

o
o

d
s
 a

s
 a

n
 e

x
tr

e
m

e
 w

e
a

th
e

r 
e

v
e

n
t 

fo
r 

p
u

b
li
c
 h

e
a

lt
h

: 
ri

s
k
s
 a

n
d

 p
re

v
e

n
ti

o
n

 s
tr

a
te

g
ie

s

S
tu

d
ie

s
C

o
n

te
x

t
G

o
a
l 

o
f 

th
e

 s
tu

d
y

T
y
p

e
 o

f 
s

tu
d

y
P

a
rt

ic
ip

a
n

ts
M

e
th

o
d

s
M

a
in

 f
in

d
in

g
s

Q
u

a
li

ty

L
u

o
 e

t 
a
l.
 

(2
1
)

C
h
a

n
g

s
h
a

 
(C

h
in

a
)

T
o
 r

e
s
e
a

rc
h

 h
o

w
 d

if
fe

re
n

t 
le

v
e
ls

o
f 

s
to

rm
 f
lo

o
d

in
g
 a

ff
e
c
te

d
 t

h
e

 
im

p
a
c
t 

o
f 

e
n

te
ri

c
 i
n
fe

c
ti
o

u
s
 

d
is

e
a
s
e

s
 i
n
 C

h
a
n

g
s
h

a
 i
n

 t
h

e
 

p
e

ri
o

d
 2

0
1

6
-2

0
2

0
.

E
c
o

lo
g
ic

a
l 
ti
m

e
-

s
e
ri

e
s
 s

tu
d

y

E
le

v
e

n
 f

lo
o

d
s
 w

e
re

 
re

c
o
rd

e
d

 i
n
 t

h
e

 p
e

ri
o

d
, 

c
o
n

c
e
n

tr
a
te

d
 i
n

 t
h

e
 

m
o

n
th

s
 o

f 
J
u

n
e

 a
n
d

 
J
u
ly

.

D
a
ta

 c
o

lle
c
te

d
 o

n
 e

n
te

ri
c
 i
n

fe
c
ti
o
u

s
 

d
is

e
a
s
e

s
, 
fl
o

o
d

s
 a

n
d
 w

e
a
th

e
r 

c
o

n
d

it
io

n
s
 

in
 C

h
a
n

g
s
h

a
 (

2
0

1
6

-2
0

2
0

).
U

s
e
 o

f 
W

ilc
o

x
o
n

 r
a
n

k
 s

u
m

 t
e
s
t 

to
 i
d

e
n

ti
fy

 
a
s
s
o

c
ia

ti
o

n
s
.

A
n

a
ly

s
is

 u
s
in

g
 a

 n
o
n

-l
in

e
a
r 

d
is

tr
ib

u
te

d
 l
a

g
m

o
d
e

l 
to

 a
s
s
e

s
s
 s

p
e
c
if
ic

 l
a
g

g
e

d
 e

ff
e
c
ts

 b
y

fl
o
o

d
 l
e

v
e
l.

T
y
p
h

o
id

/P
a
ra

ty
p
h

o
id

 F
e
v
e

r:
 s

h
o

w
e
d

 a
 s

ig
n
if
ic

a
n
t 

in
c
re

a
s
e
 i
n

 r
is

k
 o

n
 d

a
y
s
 1

 a
n

d
 2

 a
ft
e

r 
a
 f

lo
o

d
, 

w
it
h

 
th

e
 h

ig
h

e
s
t 

c
u
m

u
la

ti
v
e

 r
is

k
 o

n
 d

a
y
 4

.
B

a
c
ill

a
ry

 D
y
s
e

n
te

ry
: 

R
is

k
 w

a
s
 h

ig
h
e

s
t 
fr

o
m

 d
a

y
s
 1

 t
o

5
 a

ft
e
r 

a
 f

lo
o

d
, 

p
e

a
k
in

g
 o

n
 d

a
y
 3

; 
e
ff

e
c
ts

 l
a

s
te

d
 u

p
 t

o
o
n

e
 m

o
n
th

.
F

re
q
u

e
n

c
y
 r

a
te

s
 w

e
re

 s
ig

n
if
ic

a
n
tl
y
 h

ig
h

e
r 

o
n
 d

a
y
s
 

w
it
h
 f

lo
o
d

in
g

 c
o
m

p
a

re
d

 t
o

 d
a

y
s
 w

it
h
 n

o
 f
lo

o
d
in

g
.
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M
a

v
ro

u
lis

 
e
t 

a
l.
 (

3
9
)

T
h
e

s
s
a
ly

 
(G

re
e
c
e

)

T
o
 a

s
s
e
s
s
 t

h
e

 i
m

p
a

c
t 
o

f 
S

to
rm

 
D

a
n

ie
l 
in

 S
e
p

te
m

b
e
r 

2
0

2
3

 a
n
d

 
s
u
b

s
e
q

u
e

n
t 

fl
o
o

d
in

g
 o

n
 t

h
e

 
n
a

tu
ra

l 
a
n

d
 b

u
ilt

-u
p

 
e
n

v
ir
o

n
m

e
n

t,
 a

s
 w

e
ll 

a
s
 o

n
 t

h
e

 
o
c
c
u

rr
e

n
c
e

 a
n

d
 d

is
tr

ib
u

ti
o
n

 o
f 

in
fe

c
ti
o
u

s
 d

is
e

a
s
e

s
 i
n
 t

h
e

 
re

g
io

n
 o

f 
T

h
e
s
s
a

ly
, 
G

re
e

c
e
.

O
b

s
e
rv

a
ti
o

n
a

l 
s
tu

d
y

T
h
e

 z
o
n

e
s
 a

n
d
 

p
o

p
u

la
ti
o

n
s
 a

ff
e

c
te

d
. 

F
ie

ld
 s

u
rv

e
y
s
 w

e
re

 c
o
n

d
u

c
te

d
 t

o
 c

o
lle

c
t 

in
fo

rm
a

ti
o
n

 o
n

 t
h

e
 i
m

p
a
c
t 

o
f 

fl
o
o

d
in

g
 o

n
 

w
a
te

r 
b
o

d
ie

s
, 

a
g

ri
c
u

lt
u
ra

l 
la

n
d

, 
c
ri

ti
c
a
l 

in
fr

a
s
tr

u
c
tu

re
 a

n
d

 m
o

re
.

T
h
e

 d
a

ta
 w

a
s
 e

v
a
lu

a
te

d
 t

o
 i
d

e
n

ti
fy

 f
a
c
to

rs
th

a
t 

c
o
u

ld
 f
a

v
o
u

r 
th

e
 e

m
e

rg
e

n
c
e

 o
f 

in
fe

c
ti
o
u

s
 d

is
e

a
s
e

s
.

M
e

a
s
u

re
s
 t

a
k
e

n
 b

y
 t
h

e
 G

re
e

k
 a

u
th

o
ri
ti
e

s
 

w
e
re

 r
e

v
ie

w
e
d

 b
a

s
e
d

 o
n
 p

re
v
io

u
s
 

e
x
p

e
ri

e
n

c
e
s
 w

o
rl
d

w
id

e
.

T
h
e

 r
e
s
u

lt
s
 s

h
o

w
e
d

 t
h

a
t 

th
e

 f
lo

o
d

s
 c

a
u

s
e
d

 b
y
 S

to
rm

 
D

a
n

ie
l 
c
a
u

s
e
d

 s
ig

n
if
ic

a
n

t 
d

a
m

a
g

e
 t

o
 t

h
e

 n
a

tu
ra

l 
a
n

d
 

b
u

ilt
-u

p
 e

n
v
ir

o
n

m
e
n

t 
in

 T
h

e
s
s
a

ly
. 
In

 a
d
d

it
io

n
, 

a
 

m
a

rk
e
d

 i
n
c
re

a
s
e
 i
n

 c
e

rt
a

in
 i
n

fe
c
ti
o

u
s
 d

is
e
a

s
e
s
 w

a
s
 

o
b

s
e
rv

e
d

 a
ft
e

r 
th

e
 e

v
e
n

t,
 s

u
g
g

e
s
ti
n

g
 a

 d
ir
e

c
t 
lin

k
 

b
e

tw
e
e

n
 t

h
e

 f
lo

o
d

s
 a

n
d
 t

h
e

 o
c
c
u
rr

e
n
c
e

 o
r 

in
c
re

a
s
e

 
o
f 

th
e
s
e

 p
a

th
o
lo

g
ie

s
.
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S
a

e
e

d
 e

t 
a
l.
 (

2
6
)

N
o
w

s
h
e

ra
 

(P
a
k
is

ta
n
)

T
o
 a

s
s
e
s
s
 a

n
 o

u
tb

re
a
k
 o

f 
d
e

n
g

u
e

 d
is

e
a
s
e

 d
u
ri
n

g
 t

h
e

 
fl
o
o

d
s
 a

m
o
n

g
 p

a
ti
e

n
ts

 w
h
o

 
w

e
n

t 
to

 a
 t
e

rt
ia

ry
 l
e

v
e
l 
h

o
s
p

it
a
l.

C
ro

s
s
-s

e
c
ti
o
n

a
l

s
tu

d
y

9
2

5
 d

e
n
g

u
e

 p
a

ti
e
n

ts
:

5
8

3
 (

6
3
%

) 
m

e
n

,
2
4

5
 (

2
6
.4

%
) 

w
o
m

e
n

,
9
7

 (
1
0

.6
%

) 
c
h
ild

re
n

.

A
 s

a
m

p
le

 s
iz

e
 o

f 
3

8
5

 w
a
s
 c

a
lc

u
la

te
d

 
u
s
in

g
 t

h
e

 W
H

O
 s

a
m

p
le

 s
iz

e
 c

a
lc

u
la

to
r 

(9
5
%

 C
I)

. 
C

o
n

s
e
c
u

ti
v
e
 u

n
iv

e
rs

a
l 
s
a
m

p
lin

g
w

a
s
 u

s
e
d

 t
o

 c
o

lle
c
t 
d

a
ta

 f
ro

m
 p

a
ti
e

n
ts

 
w

it
h
 c

o
n
fi
rm

e
d

 d
e

n
g

u
e

. 
In

c
lu

s
io

n
 c

ri
te

ri
a
 

c
o
v
e

re
d
 i
n

d
iv

id
u

a
ls

 o
f 
a

ll 
a
g

e
s
 a

n
d

 
g
e

n
d

e
rs

 w
it
h
 c

o
n

fi
rm

e
d
 d

e
n

g
u

e
. 

P
a

ti
e
n

ts
 

te
s
ti
n
g

 n
e

g
a

ti
v
e
 f

o
r 

d
e
n

g
u

e
, 

m
a

la
ri

a
, 

ty
p

h
o

id
 f
e

v
e
r 

o
r 

im
m

u
n

e
 

th
ro

m
b

o
c
y
to

p
e
n

ic
 p

u
rp

u
ra

 w
e

re
 e

x
c
lu

d
e
d

.
D

a
ta

 o
n
 m

o
n

th
ly

 d
e

n
g
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O
b

s
e
rv

a
ti
o

n
a

l 
s
tu

d
y

R
e
s
id

e
n
ts

 i
n
 N

a
g
a

n
o

 
a
ff

e
c
te

d
 b

y
 T

y
p

h
o

o
n

 
R

e
iw

a
.

T
h
e

 S
h

in
s
h
u

 A
s
s
e
s
s
m

e
n

t 
o

f 
F

lo
o

d
 

D
is

a
s
te

r 
C

a
rd

io
v
a

s
c
u
la

r 
E

v
e
n

ts
 (

S
A

V
E

) 
s
tu

d
y
 w

a
s
 c

o
n

d
u

c
te

d
, 

in
c
lu

d
in

g
 2

,4
2
6

 
p
a

ti
e
n

ts
 a

d
m

it
te

d
 f

o
r 

c
a

rd
io

v
a

s
c
u
la

r 
o

r 
c
e
re

b
ro

v
a

s
c
u
la

r 
d

is
e
a

s
e
s
 a

t 
fi
v
e

 d
if
fe

re
n

t 
h
o

s
p
it
a

ls
 i
n
 N

a
g
a

n
o

 f
ro

m
 O

c
to

b
e
r 

to
 

D
e
c
e

m
b

e
r 

in
 2

0
1
7

, 
2

0
1

8
 a

n
d

 2
0
1

9
. 

O
c
c
u

rr
e
n

c
e
s
 w

e
re

 c
o

m
p

a
re

d
 e

v
e
ry

 2
 

w
e
e

k
s
, 
fo

c
u
s
in

g
 o

n
 2

0
1
9

 (
fl
o

o
d

 y
e

a
r)

 
v
e
rs

u
s
 p

re
v
io

u
s
 y

e
a
rs

.

-
 

C
a

rd
io

v
a

s
c
u
la

r
 

a
n

d
 

c
e

re
b
ro

v
a
s
c
u

la
r

 
d
is

e
a
s
e

s
in

c
re

a
s
e
d

 s
ig

n
if
ic

a
n

tl
y

 i
n

 t
h
e

 t
w

o
 w

e
e

k
s

 a
ft
e

r 
th

e
d
is

a
s
te

r 
(1

4
9

 c
a
s
e

s
 i
n

 2
0
1

9
 v

s
. 

a
v
e
ra

g
e

 o
f 

1
1

6
.5

 i
n

p
re

v
io

u
s
 y

e
a
rs

; 
p
<

0
.0

5
).

- 
C

a
s
e

s
 o

f 
u

n
s
ta

b
le

 a
n
g

in
a

 i
n

c
re

a
s
e

d
 b

e
tw

e
e
n

 1
.5

a
n

d
 2

 m
o
n

th
s
 a

ft
e
r 

th
e

 d
is

a
s
te

r.
- 

C
e

re
b

ra
l 

h
a

e
m

o
rr

h
a

g
e

s
 i
n
c
re

a
s
e
d

 m
a
rk

e
d
ly

 i
n

 t
h
e

tw
o
 w

e
e
k
s
 a

ft
e
r 

th
e
 f

lo
o
d

.

7
/8

O
lu

y
o

m
i 
e

t 
a
l.
 (

1
4
)

H
o
u

s
to

n
T

o
 a

s
s
e
s
s
 a

lle
rg

ic
 s

y
m

p
to

m
s
 

a
n

d
 s

tr
e

s
s
 f
o

llo
w

in
g
 f

lo
o

d
in

g
 

d
u

e
 t

o
 H

u
rr

ic
a
n

e
 H

a
rv

e
y
.

O
b

s
e
rv

a
ti
o

n
a

l 
s
tu

d
y

H
o
u

s
to

n
 r

e
s
id

e
n
ts

 w
h
o

w
e
re

 a
ff
e

c
te

d
 b

y
 

fl
o
o

d
in

g
 c

a
u
s
e

d
 b

y
 

H
u
rr

ic
a

n
e

 H
a
rv

e
y
 i
n

 
2
0

1
7

. 
M

o
re

 s
p

e
c
if
ic

a
lly

, 
p
a

rt
ic

ip
a
n

ts
 w

e
re

 
a
d

u
lt
s
 l
iv

in
g

 i
n
 f

lo
o

d
-

im
p

a
c
te

d
 a

re
a

s
 w

h
o

 
p
a

rt
ic

ip
a
te

d
 i
n

 s
u

rv
e

y
s
 

o
r 

in
te

rv
ie

w
s
 t
o

 a
s
s
e
s
s

a
lle

rg
ic

 s
y
m

p
to

m
s
 a

n
d

 
s
tr

e
s
s
 l
e

v
e
ls

 r
e
la

te
d

 t
o

 
th

e
 d

is
a
s
te

r.

T
h
e

 s
tu

d
y
 u

s
e
d

 a
 c

ro
s
s
-s

e
c
ti
o

n
a

l 
d
e

s
ig

n
 

w
it
h
 s

tr
u

c
tu

re
d
 s

u
rv

e
y
s
 t

o
 c

o
lle

c
t 
d

a
ta

 o
n
 

a
lle

rg
ic

 s
y
m

p
to

m
s
 a

n
d

 s
tr

e
s
s
 l
e

v
e
ls

 i
n

 
a
d

u
lt
s
 l
iv

in
g

 i
n
 H

o
u
s
to

n
 a

ff
e
c
te

d
 b

y
 

H
u
rr

ic
a

n
e

 H
a
rv

e
y
 f

lo
o

d
in

g
.

T
h
e

 m
a
in

 f
in

d
in

g
s
 w

e
re

 t
h

a
t 

p
e

o
p

le
 a

ff
e

c
te

d
 b

y
 t
h

e
 

fl
o
o

d
s
 h

a
d
 a

n
 i
n

c
re

a
s
e

 i
n
 a

lle
rg

ic
 s

y
m

p
to

m
s
 a

n
d

 
s
tr

e
s
s
 l
e

v
e
ls

, 
s
h

o
w

in
g

 a
 n

e
g
a

ti
v
e
 i
m

p
a
c
t 

o
n

 t
h

e
ir

 
p
h

y
s
ic

a
l 
a

n
d

 m
e

n
ta

l 
h

e
a

lt
h
 a

ft
e

r 
th

e
 e

v
e
n

t.

7
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J
o
u

rn
a
l 
o

f 
N

u
rs

in
g
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n
fo

rm
a

ti
c
s
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n
d
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I 
in
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lo

b
a

l 
P

ra
c
ti
c
e
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n

d
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e
s
e
a
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h

, 
N

u
m

b
e
r 

3
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D

e
c
e
m

b
e

r 
2
0

2
5
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T
h

e
 c

o
n

s
e

q
u

e
n

c
e

s
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f 
fl

o
o

d
s
 a

s
 a

n
 e

x
tr

e
m

e
 w

e
a

th
e

r 
e

v
e

n
t 

fo
r 

p
u

b
li
c
 h

e
a

lt
h

: 
ri

s
k
s
 a

n
d

 p
re

v
e

n
ti

o
n

 s
tr

a
te

g
ie

s

S
tu

d
ie

s
C

o
n

te
x

t
G

o
a
l 

o
f 

th
e

 s
tu

d
y

T
y
p

e
 o

f 
s

tu
d

y
P

a
rt

ic
ip

a
n

ts
M

e
th

o
d

s
M

a
in

 f
in

d
in

g
s

Q
u

a
li

ty

A
n

e
e

lr
a

j 
e
t 

a
l.
 (

3
3
)

U
tt
a

ra
k
h
a

n
d

 
(H

im
a
la

y
a

s
)

T
o
 a

n
a

ly
s
e
 p

s
y
c
h
o

s
o
c
ia

l 
a
d

v
e
rs

it
ie

s
 i
n

 c
h
ild

re
n
 a

n
d

 
a
d

o
le

s
c
e
n

ts
 i
n
 t

h
e

 a
ft
e

rm
a
th

 o
f 

th
e
 U

tt
a
ra

k
h

a
n

d
 d

is
a
s
te

r 
in

 
2
0

1
3

.

O
b

s
e
rv

a
ti
o

n
a

l 
s
tu

d
y

T
h
e

 s
a
m

p
le

 i
n
c
lu

d
e

d
 

c
h
ild

re
n

 a
n
d

 
a
d

o
le

s
c
e
n

ts
 a

ff
e

c
te

d
 

b
y
 t

h
e

 d
is

a
s
te

r.
 3

0
0
 

c
h
ild

re
n

 w
it
h
 a

 m
e

a
n

 
a
g

e
 o

f 
1
1

.5
 y

e
a

rs
 w

e
re

e
x
a

m
in

e
d

; 
6

5
 (

3
2
.5

%
) 

w
e
re

 b
o
y
s
. 

T
w

o
 

h
u

n
d

re
d
 (

6
6
.7

%
) 

c
h
ild

re
n

/a
d
o

le
s
c
e
n

ts
 

re
p
o

rt
e
d

 s
o

m
e

 
p
s
y
c
h

o
s
o

c
ia

l 
a

d
v
e

rs
it
y
 

a
tt

ri
b

u
ta

b
le

 t
o

 t
h

e
 

d
is

a
s
te

r.
 

T
h
is

 c
ro

s
s
-s

e
c
ti
o

n
a

l 
o
b

s
e
rv

a
ti
o
n

a
l 
s
tu

d
y
 

w
a
s
 c

o
n
d

u
c
te

d
 b

y
 t

h
e

 N
a
ti
o

n
a

l 
In

s
ti
tu

te
 o

f
M

e
n
ta

l 
H

e
a

lt
h
 a

n
d
 N

e
u
ro

s
c
ie

n
c
e

s
 

(N
IM

H
A

N
S

),
 B

a
n

g
a

lo
re

, 
in

 t
h

e
 f

ir
s
t 

m
o
n

th
 

a
ft

e
r 

th
e
 U

tt
a
ra

k
h
a

n
d

 d
is

a
s
te

r 
in

 2
0

1
3

. 
A

 
m

u
lt
id

is
c
ip

lin
a

ry
 t

e
a

m
 c

o
m

p
ri

s
in

g
 a

 
p
s
y
c
h

ia
tr

ic
 r

e
s
id

e
n
t,

 a
 c

lin
ic

a
l 

p
s
y
c
h

o
lo

g
is

t,
 a

 p
s
y
c
h
ia

tr
ic

 s
o

c
ia

l 
w

o
rk

e
r 

a
n

d
 a

 n
u
rs

e
 c

o
n

d
u

c
te

d
 t
h

e
 c

o
m

m
u
n

it
y
-

b
a

s
e
d

 a
s
s
e
s
s
m

e
n

ts
 a

n
d

 i
n
te

rv
e
n

ti
o
n

s
 i
n
 

th
e
 p

o
p

u
la

ti
o
n

 a
ff

e
c
te

d
.

C
lin

ic
a

l 
a
s
s
e

s
s
m

e
n
ts

 w
e
re

 c
o
n

d
u

c
te

d
 

u
s
in

g
 t

h
e

 I
n

te
rn

a
ti
o
n

a
l 
C

la
s
s
if
ic

a
ti
o
n

 o
f 

D
is

e
a
s
e

s
 1

0
 (

IC
D

-1
0
) 

to
 e

s
ta

b
lis

h
 

p
s
y
c
h

ia
tr

ic
 d

ia
g
n

o
s
e

s
. 
D

a
ta

 c
o

lle
c
te

d
 w

a
s

a
n

a
ly

s
e

d
 u

s
in

g
 d

e
s
c
ri
p

ti
v
e
 s

ta
ti
s
ti
c
s
 a

n
d

 
c
h
i-

s
q
u

a
re

 t
e
s
ts

 t
o

 i
d
e

n
ti
fy

 s
ig

n
if
ic

a
n
t 

a
s
s
o

c
ia

ti
o

n
s
 b

e
tw

e
e
n

 s
o

c
io

-d
e
m

o
g
ra

p
h
ic

 
v
a
ri

a
b

le
s
 a

n
d

 p
s
y
c
h

o
s
o

c
ia

l 
c
o

n
d

it
io

n
s
 o

r 
d
ia

g
n

o
s
e

s
.

P
s
y
c
h

o
lo

g
ic

a
l 
d

is
tr

e
s
s
 w

a
s
 p

re
s
e

n
t 

in
 5

4
 o

f 
th

e
 3

0
0
 

s
u
b

je
c
ts

 (
1

8
%

).
 L

o
s
s
 o

f 
s
h
e

lt
e
r 

a
n
d

 p
la

y
 s

p
a

c
e
 

s
h
o

w
e
d

 a
 s

ta
ti
s
ti
c
a

lly
 s

ig
n
if
ic

a
n
t 

a
s
s
o

c
ia

ti
o
n

 w
it
h
 

s
ig

n
s
 o

f 
p
s
y
c
h

o
lo

g
ic

a
l 
d

is
tr

e
s
s
 s

u
c
h
 a

s
 a

n
x
ie

ty
, 

h
e

lp
le

s
s
n

e
s
s
, 

in
s
e

c
u
ri
ty

, 
p

a
in

 a
n

d
 u

n
c
e

rt
a
in

ty
. 
N

o
 

s
tr

e
s
s
-i

n
d

u
c
e

d
 p

s
y
c
h
ia

tr
ic

 d
is

o
rd

e
rs

 w
e
re

 d
ia

g
n
o

s
e
d

in
 t

h
e

 c
h
ild

re
n

 o
r 

a
d

o
le

s
c
e

n
ts

; 
h

o
w

e
v
e

r,
 s

tr
e
s
s
-

re
la

te
d
 p

s
y
c
h

ia
tr

ic
 s

y
m

p
to

m
s
 w

e
re

 p
re

s
e

n
t 

in
 

a
p

p
ro

x
im

a
te

ly
 1

3
%

 o
f 

th
e

m
.
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D
a
i 
e

t 
a

l.
 

(2
5
)

C
h
in

a

T
o
 e

s
ti
m

a
te

 t
h

e
 p

re
v
a

le
n
c
e

 o
f 

P
T

S
D

 a
n
d

 a
n
x
ie

ty
 a

m
o
n

g
 f

lo
o

d
 

s
u
rv

iv
o
rs

 1
7
 y

e
a
rs
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ft
e

r 
th

e
 

1
9

9
8

 D
o
n

g
ti
n

g
 L

a
k
e
 f

lo
o
d

 a
n
d

 
to

 i
d
e

n
ti
fy

 r
is

k
 f
a

c
to

rs
 f

o
r 

P
T

S
D

 
a
n

d
 a

n
x
ie

ty
.

C
ro

s
s
-s

e
c
ti
o
n

a
l

s
tu

d
y

3
2

5
 p

a
rt

ic
ip

a
n
ts

, 
s
u
rv

iv
o
rs

 f
ro

m
 t

h
e

 
a
re

a
s
 m

o
s
t 

a
ff

e
c
te

d
 b

y
th

e
 f

lo
o
d

in
g

S
u

rv
iv

o
rs

 f
ro

m
 t
h

e
 m

o
s
t 

fl
o
o

d
-a

ff
e

c
te

d
 

a
re

a
s
 w

e
re

 i
n
c
lu

d
e
d

 t
h

ro
u

g
h

 s
tr

a
ti
fi
e

d
 

s
y
s
te

m
a

ti
c
 r

a
n

d
o

m
 s

a
m

p
lin

g
. 
H

ig
h

ly
 

s
k
ill

e
d
 r

e
s
e

a
rc

h
e
rs

 c
o

n
d

u
c
te

d
 f

a
c
e

-t
o
-

fa
c
e
 i
n

te
rv

ie
w

s
 w

it
h
 p

a
rt

ic
ip

a
n

ts
 u

s
in

g
 t

h
e

 
P

T
S

D
 C

h
e
c
k
lis

t 
(c

iv
ili

a
n

 v
e
rs

io
n

),
 t
h

e
 

Z
u
n

g
 A

n
x
ie

ty
 S

e
lf
-A

s
s
e
s
s
m

e
n

t 
S

c
a
le

, 
th

e
 

C
h
in

e
s
e
 v

e
rs

io
n
 o

f 
th

e
 S

o
c
ia

l 
S

u
p

p
o

rt
 

A
s
s
e

s
s
m

e
n
t 

S
c
a

le
 a

n
d

 t
h

e
 E

y
s
e
n

c
k
 

P
e

rs
o

n
a

lit
y
 Q

u
e
s
ti
o

n
n

a
ir
e

 R
e
v
is

e
d
 (

s
h

o
rt

 
s
c
a
le

 f
o

r 
C

h
in

e
s
e

) 
to

 a
s
s
e

s
s
 P

T
S

D
, 

a
n

x
ie

ty
, 

s
o
c
ia

l 
s
u
p

p
o

rt
 a

n
d
 p

e
rs

o
n
a

lit
y
 

tr
a
it
s
, 

re
s
p
e

c
ti
v
e
ly

. 
L
o

g
is

ti
c
 r

e
g

re
s
s
io

n
 

a
n

a
ly

s
e

s
 w

e
re

 u
s
e
d

 t
o

 i
d
e

n
ti
fy

 f
a

c
to

rs
 

a
s
s
o

c
ia

te
d
 w

it
h

 P
T

S
D

 a
n

d
 a

n
x
ie

ty
.

T
h
e

 p
re

v
a
le

n
c
e
 o

f 
P

T
S

D
 a

n
d

 a
n

x
ie

ty
 w

a
s
 9

.5
%

 a
n

d
 

9
.2

%
, 

re
s
p
e

c
ti
v
e
ly

. 
M

u
lt
iv

a
ri
a

te
 l
o
g

is
ti
c
 r

e
g
re

s
s
io

n
 

a
n

a
ly

s
e

s
 s

h
o

w
e
d

 t
h

a
t 

th
e

 f
e

m
a

le
 g

e
n

d
e

r,
 e

x
p
e

ri
e

n
c
e

o
f 

a
t 

le
a

s
t 
th

re
e
 f

lo
o

d
-r

e
la

te
d

 s
tr

e
s
s
o

rs
, 

a
 l
o

w
 l
e
v
e

l 
o
f

s
o
c
ia

l 
s
u
p

p
o

rt
, 

a
n

d
 e

m
o
ti
o

n
a

l 
in

s
ta

b
ili

ty
 w

e
re

 r
is

k
 

fa
c
to

rs
 f
o

r 
a
d

v
e
rs

e
 l
o
n

g
-t

e
rm

 p
s
y
c
h
o

lo
g
ic

a
l 

c
o
n

s
e
q

u
e

n
c
e

s
 a

m
o

n
g

 p
o

s
t-

d
is

a
s
te

r 
fl
o

o
d

 s
u

rv
iv

o
rs

.
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n
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n
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