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SUMMARY

Climate change is an urgent global health challenge, with
floods becoming increasingly frequent and exacerbating
the spread of infectious diseases. With its diverse climates
and recurring natural disasters, Latin America is particu-
larly susceptible to outbreaks following floods. These
events disrupt ecosystems and create ideal conditions for
the spread of waterborne and vector-borne pathogens.
Floods also damage infrastructure, displace populations,
and restrict access to clean water and healthcare services,
further compounding public health risks. This review as-
sesses the impact of floods on infectious disease out-
breaks in Latin America, focusing on key epidemiological
trends, vulnerabilities, and strategies for mitigation.
This narrative review aims to analyse the incidence and
transmission of infectious diseases during and after
floods in Latin America. Particular emphasis is placed
on waterborne diseases, such as cholera and leptospiro-
sis, vector-borne diseases, including dengue and malar-
ia, and respiratory infections in displaced populations.
The review also considers how socioeconomic factors,
healthcare limitations, and climate vulnerabilities am-
plify the public health risks in flood-affected regions.
We extensively searched PubMed, Google Scholar,
Scopus, Science Direct, and Web of Science from 2010 to
May 2024, examining articles in English, Spanish, and
Portuguese. The search focused on original descriptive
studies on flooding and infectious diseases, particular-
ly in Latin America. Keywords such as ‘flooding,” ‘wa-
terborne diseases,” ‘vector-borne diseases,” ‘skin and
soft tissue infections,” ‘respiratory infections,” and spe-

cific disease names like leishmaniasis and malaria were
employed. A descriptive analysis of the relevant articles
was performed to synthesise the key findings.

The results show a clear association between floods and
infectious disease outbreaks in several countries. Water-
borne diseases, especially cholera and leptospirosis, are
frequently reported following floods due to contaminat-
ed water. Vector-borne diseases like dengue and malaria
see increased transmission as stagnant water forms ideal
breeding grounds for mosquitoes. Respiratory infections
are also prevalent in overcrowded, unsanitary shelters
for displaced populations. Additionally, fungal infec-
tions and skin diseases are notable concerns, especially
in areas with prolonged exposure to floodwaters.
Floods disproportionately affect vulnerable popula-
tions, particularly low-income areas with insufficient
infrastructure and limited healthcare access. Climate
change is likely to intensify the frequency and severity
of floods further, increasing the health risks.

Finally, this review underscores the critical need for im-
proved disaster preparedness, enhanced healthcare in-
frastructure, and better water and sanitation systems in
flood-prone regions. Strengthening public health inter-
ventions and implementing climate adaptation strate-
gies are essential to mitigating the impact of infectious
diseases in future flood events.

Keywords: Infectious disease outbreaks, floods, vec-
tor-borne diseases, waterborne diseases, disaster pre-
paredness.
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B INTRODUCTION

he global challenge of climate change has been

reshaping health outcomes worldwide since
then. Natural disasters are becoming increasingly
frequent and severe [1]. According to the Intergov-
ernmental Panel on Climate Change (IPCC), the
frequency and intensity of extreme weather events
have risen markedly over the past decade due to
climate change [1]. Floods are now among the
most common natural disasters globally, impact-
ing millions of lives yearly [2].
The World Meteorological Organization (WMO)
study reports that the last decade has seen some of
the worst floods on record [3]. Notably, the 2014
Southeastern Europe floods, the 2018 Kerala floods
in India, and the 2020 flooding in China’s Yangtze
River basin have caused widespread devastation
[3]. These events highlight the increasing vulnera-
bility of various regions to severe flooding and
underscore the urgent need for effective mitiga-
tion and response strategies.
Globally, floods have affected every continent, sig-
nificantly impacting Asia, Africa, and the Ameri-
cas [4-7]. In Asia, monsoon rains have caused cat-
astrophic flooding in India, Bangladesh, and Paki-
stan. In Africa, seasonal floods have been recurrent
in Nigeria and Mozambique [4-6]. The Americas
have also seen substantial flooding, with the Unit-
ed States experiencing severe hurricanes and
floods in states like Texas and Louisiana [8, 9].
Due to environmental, socioeconomic, and infra-
structural factors, Latin America is highly suscep-
tible to flooding. Countries like Brazil, Colombia,
Peru, and Ecuador have frequently faced devastat-
ing floods. For instance, the 2017 Peru floods,
caused by the El Nifo Southern Oscillation
(ENSO), affected over 1.1 million people and led
to a surge in infectious diseases such as leptospi-
rosis and dengue [10]. Similarly, Brazil’s floods in
2024 resulted in significant public health crises,
with increases in waterborne and vector-borne
diseases [11].
Flooding creates ideal conditions for the prolifera-
tion of infectious diseases. Contaminated water
sources facilitate the spread of pathogens like Vi-
brio cholerae and Leptospira spp., leading to out-
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breaks of cholera and leptospirosis [12, 13]. Stag-
nant water provides breeding grounds for mos-
quitoes, increasing the risk of dengue, malaria,
and Zika virus transmission [14]. Population dis-
placement and overcrowded shelters also exacer-
bate the spread of respiratory infections and skin
diseases [15].

Latin America is mainly affected by rapid urbani-
sation, inadequate sanitation, and insufficient
healthcare infrastructure, factors that amplify the
public health impact of flooding [15]. Climate var-
iability, including EI Nifio and La Nifia phenomena,
further complicates efforts to predict and mitigate
the effects of natural disasters [16].

This narrative review aims to synthesise current
evidence on the relationship between floods and
the risk of infectious diseases in Latin America. By
analysing existing literature, the review highlights
vital challenges, identifies knowledge gaps, and
proposes recommendations for enhancing public
health responses and resilience in climate-induced
disasters like flooding.

H METHODS

This narrative review aimed to synthesise current
literature on the relationship between flooding
and infectious diseases. We performed an exten-
sive search across five major databases: PubMed,
Google Scholar, Scopus, ScienceDirect, and Web of
Science. The search spanned from 2010 to May
2024 and was conducted in three languages-Eng-
lish, Spanish, and Portuguese. We targeted origi-
nal descriptive studies focused on infectious dis-
ease outbreaks associated with flooding. A wide
range of search terms was used, including ‘flood-
ing,” ‘infectious diseases,” helminth,” “vector-borne
diseases,” ‘waterborne diseases,” ‘respiratory infec-
tions,” ‘skin and soft tissue infections,” and ‘fungal
infections,” in addition to specific disease names
like ‘leishmaniasis” and ‘malaria.” The search strat-
egy also incorporated broader keywords such as
‘natural disaster,” “post-flooding,” and ‘helminthic
infection’.

Our initial search returned 2,367 articles. After re-
moving duplicates, 1,134 unique articles remained
for screening. Inclusion criteria for this review were:
1) studies that explored the relationship between

flooding and infectious diseases;
2) articles involving human populations impact-
ed by flood events;
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3) research conducted in any region, with a focus
on studies from the Americas;

4) original research articles, including observa-
tional and descriptive studies, that provided
new data on infectious disease outbreaks relat-
ed to flooding.

We applied exclusion criteria to refine our selec-

tion. Excluded articles were those that

1) addressed non-infectious outcomes;

2) were unrelated to flooding or its consequences;

3) were reviews, meta-analyses, or articles that
did not contribute original data;

4) focused solely on the environmental or eco-
nomic impacts of flooding without a connec-
tion to infectious diseases;

5) covered only modelling or policy aspects with-
out discussing actual disease outbreaks.

These criteria ensured the inclusion of studies di-
rectly addressing the scope of this review.
After applying inclusion and exclusion criteria,
352 full-text articles were reviewed, and 44 studies
were deemed appropriate for inclusion in the final
analysis. These studies provided data on the im-
pact of floods on various infectious diseases, in-
cluding waterborne, vector-borne, respiratory, and
skin infections. Special attention was given to
studies from the Americas, where flood events and
their public health implications are of particular
concern.
We employed descriptive content analysis to ana-
lyse the findings of the selected studies. This
method allowed us to categorise and interpret the
studies, focusing on crucial aspects such as the
types of pathogens involved, modes of disease
transmission, and geographical variability in post-
flood infectious disease outbreaks. By employing
this approach, we aimed to capture the overall
trends and patterns seen across multiple flood-re-
lated infectious disease events. The focus was on
understanding the impact of floods on public
health, particularly regarding disease spread,
without conducting any diagnostic or statistical
analysis.

This narrative review does not involve predictive

modelling or statistical analysis. Instead, it offers a

qualitative synthesis of the current knowledge,

drawing connections between flooding events and
infectious disease risks, especially in vulnerable
regions like the Americas. Through this process,
we aim to highlight the public health challenges
flood-prone areas face and contribute to a better

understanding of the relationship between natural
disasters and infectious disease outbreaks.

B RESULTS

Factors Influencing Disease Spread

Environmental Factors

Climate change is a significant environmental fac-
tor influencing the spread of infectious diseases,
particularly in flood-prone regions. Alterations in
climatic patterns lead to increased frequency and
intensity of extreme weather events such as floods,
which create breeding grounds for disease vectors
like mosquitoes and contaminate water sources
with pathogens. Poor sanitation and compromised
water quality further exacerbate the transmission
of waterborne diseases like cholera and leptospi-
rosis [12, 17].

An analysis of 3,213 case examples identified 286
unique pathogenic diseases linked to climatic haz-
ards, with 277 exacerbated by these events. Floods,
particularly, aggravated 121 diseases, mainly
through waterborne, vector-borne, and direct con-
tact transmission. Flood-induced wastewater over-
flows often spread pathogens like norovirus, han-
tavirus, hepatitis, and Cryptosporidium. These
events bring pathogens closer to people and push
populations into unsafe conditions, increasing ex-
posure risks. This combination significantly height-
ens infectious disease outbreaks following floods,
with profound implications, especially in regions
where infrastructure and healthcare systems are
vulnerable [17].

Socioeconomic Factors

Socioeconomic conditions are crucial in determin-
ing vulnerability to disease outbreaks following
floods. Poverty limits access to adequate housing,
clean water, and healthcare services, increasing in-
fection susceptibility [18]. Population displace-
ment, a common consequence of flooding, dis-
rupts social networks and healthcare access, fur-
ther compounding the spread of diseases [15].

Healthcare System Response

The capacity, preparedness, and resilience of
healthcare systems are critical in mitigating the
impact of floods on public health. Effective disas-
ter preparedness and response plans are essential
to promptly address the surge in healthcare de-
mand during and after flooding events. Building
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resilient healthcare infrastructures, ensuring ade-
quate medical supplies, and enhancing healthcare
access in flood-prone areas are crucial to improv-
ing disease management and reducing mortality
rates [19]. Understanding and addressing these
factors are essential for developing comprehen-
sive strategies to mitigate floods’ public health im-
pacts and improve resilience in vulnerable com-
munities.

Impact of Climate Change on Infectious Disease
Transmission and Migration

These environmental changes increase the likeli-
hood of contact between humans and pathogens
and enhance the survival and reproduction of
these pathogens, particularly in higher latitudes
where warmer winters allow vectors and patho-
gens to thrive year-round. Climatic hazards also
exacerbate the risks by displacing human popula-
tions and forcing them closer to pathogens [20].
Heatwaves, storms, floods, and sea-level rise con-
tribute to human migrations and displacements,
often leading to crowded, unsanitary conditions
where infectious diseases spread more easily [20].
Additionally, droughts force humans and animals
to congregate around limited water sources, in-
creasing the transmission of waterborne diseases
like West Nile virus. These hazards bring people
and pathogens closer and impair human immune
responses through malnutrition, stress, and expo-
sure to unsafe conditions, further compounding
the risk of infectious disease outbreaks [20].

Vector-borne Diseases

The accumulation of water provides an ideal
breeding ground for various vectors. Despite geo-
graphical variations in infectious disease epidemi-
ology, systematic reviews such as Quintanilla’s
have consistently shown the emergence of vec-
tor-borne diseases following floods globally [17,
21, 22]. Dengue fever is also a significant post-
flood concern in Brazil, the Dominican Republic,
and Haiti [21, 23].

Concerning geographic regions, other vector-
borne diseases such as Rift Valley Fever, West Nile
Virus, Japanese Encephalitis, Ross River virus,
Barmah Forest virus, and Murray Valley encepha-
litis have also been reported following flooding
events [24, 25]. Notably, studies indicate a post-
event increase in malaria cases, underscoring the
significant health risk of flooding [24].

For Latin America, it is paramount to analyse the
potential occurrence of endemic diseases such as
yellow fever, schistosomiasis, onchocerciasis,
lymphatic filariasis, Zika, Chikungunya, leishma-
niasis, Chagas disease [26]. These diseases can
significantly impact populations in crowded shel-
ters and areas with vector presence. Effective vec-
tor control measures and community-based pre-
ventive strategies are crucial to mitigating the
transmission dynamics exacerbated by flooding
events [22].

Waterborne Diseases

Studies from the United States have highlighted
the detection of various waterborne infectious dis-
eases following exposure to tropical cyclonic
storms [27]. These include pathogen species such
as Legionella, Cryptosporidium, Giardia, Shiga tox-
in-producing Escherichia coli, Salmonella, and Shi-
gella. Tropical cyclonic storms, known for their
intense rainfall and flooding, significantly increase
the risk of pathogen-contaminated water sources,
posing severe health threats to affected popula-
tions.

A Report from the Red Cross following floods in
Pakistan has underscored the prevalence of diar-
rhoeal diseases among affected individuals [28].
The overcrowded living conditions in emergency
shelters further exacerbate the spread of diseases
like dysentery and cholera, which can rapidly es-
calate due to compromised hygiene and sanitation
facilities.

Between 2012 and 2017, data from Malaysia high-
lighted bacterial food poisoning as the most re-
ported waterborne disease, followed by leptospi-
rosis, melioidosis, dysentery, and typhoid or para-
typhoid fevers [29]. These findings show the di-
verse array of waterborne diseases prevalent in
flood-affected regions.

Soil-transmitted helminth infections (STHs)

The most common parasites infecting humans
globally are roundworms (Ascaris lumbricoides),
whipworms (Trichuris trichiura), and hookworms
(Ancylostoma duodenale and Necator americanus)
[30, 31]. Collectively known as soil-transmitted
helminths, they spread via ingesting eggs from
infected individuals, contaminating soil and wa-
ter sources, or through penetration of larvae
hatched from the eggs [30, 31]. These STHs re-
spond to similar anti-helminthic treatments and



Infectious disease risks after flood disasters | 455

are diagnosed using the same laboratory methods
(see Table 1) [30].

In a study conducted by Deka and colleagues in
2021 in India, it was found that among the paedi-
atric population studied in a post-flood event, at
least 16.3% presented with a helminth infection
[32]. The detected parasites included Ascaris lum-

Table 1 - Aetiology, diagnoses, and first-line recommended treatments for frequent infectious

floods-related diseases.

bricoides, hookworms, and Trichuris trichiura. Ad-
ditionally, coinfections were identified in 3.9% of
the study population, involving combinations
such as Ascaris plus hookworm, Ascaris plus Tri-
churis, and Hookworm plus Trichuris. Remarkably,
0.9% of cases exhibited triple infection by Ascaris,
hookworm, and Trichuris [32].

and tropical

Classification Illness Aetiology Common Diagnosis Treatment and prevention Source
symptoms
Vector-borne | Dengue fever | Dengue virus Fever, severe | Serologic tests Supportive care, Dengue fever,
headache, joint | (virus-specific [gM and IgG | vaccination Yellow Book,
pain, rash antibodies), RT-PCR 2024
Malaria Plasmodium spp. Fever, chills, | Microscopic examination Atovaquone-Proguanil, Malaria, CDC
sweating, of blood smears, rapid see in reference more specific | Yellow Book,
anaemia diagnostic tests, and PCR information 2024
tests are also available to
detect malaria parasites.
Zika virus Zika virus Fever, rash, Serologic tests (virus- Supportive care, prevention | Zika, CDC
infection joint pain, specific [gM and IgG of mosquito bites Yellow Book,
conjunctivitis | antibodies), RT-PCR 2024
Yellow fever | Yellow fever virus Fever, Serologic tests (virus- Supportive care, vaccination | Yellow fever,
headache, specific [gM and IgG CDC Yellow
jaundice, antibodies), RT-PCR Book, 2024
bleeding
Waterborne Cholera Vibrio cholerae Profuse Stool culture, rapid Oral rehydration therapy, Cholera, CDC
diarrhoea, diagnostic tests doxycycline, is recommended | Yellow Book
vomiting, as the first-line antibiotic 2024
dehydration treatment for children, adults,
and pregnant people.
Typhoid fever | Salmonella typhi Fever, Blood culture, PCR Uncomplicated illness may Typhoid fever,
abdominal be treated empirically CDC
pain, with azithromycin.
diarrhoea, rose Complicated illness may
spots be treated empirically
with a carbapenem
Hepatitis A | Hepatitis A virus Fever, fatigue, | Immunoglobulin M Supportive care, vaccination | Hepatitis A,
nausea, antibodies to HAV (IgM WHO, 2019
jaundice anti-HAV) in serum or
HAV RNA in serum or stool
Leptospirosis | Leptospira spp. Fever, muscle | Serologic tests, PCR in Doxycycline is the drug of Leptospirosis,
pain, jaundice, | urine or blood choice (100 mg orally, twice CDC
kidney failure daily for seven days)
if not contraindicated.
Other options include:
Azithromycin (500 mg orally,
once daily for three days).
Ampicillin (500-750 mg orally,
every 6 hours for seven days).
Amoxicillin (500 mg orally,
every 6 hours for seven days).

Continue >>>
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Continue >>>
Classification Illness Aetiology Comron Diagnosis Treatment and prevention Source
symptoms
Soil- Ascariasis Ascaris lumbricoides Abdominal Stool examination Albendazol 400 mg orally Soil-transmitted
transmitted pain, once. Take it with food. helminth
diarrhoea, Mebendazole 100 mg orally infections,
malnutrition twice daily for three daysor | WHO, 2023
500 mg orally once.
Ivermectin 150-200 mcg/kg
orally once. Take with water
on an empty stomach.
Hookworm | Ancylostoma Anaemia, Stool examination, Albendazole 400 mg orally Clinical Care of
infection duodenale, Necator abdominal serologic tests once. Take it with food. Soil-transmitted
americanus pain, Mebendazole 100 mg orally | Helminths,
diarrhoea, twice daily for three daysor | CDC
malnutrition 500 mg orally once.
Pyrantel pamoate 11 mg/
kg (up to a maximum of 1 g)
orally for three days.
Respiratory | Influenza Influenza viruses Fever, cough, | Rapid antigen tests, Antiviral drugs, supportive | Influenza,
infections sore throat, PCR care WHO, 2023
muscle aches
Pneumonia | Various bacteria, Fever, cough, | Chest X-ray, sputum Antibiotics, oxygen therapy | Pneumontia,
viruses, fungi difficulty culture, PCR WHO, 2023
breathing
Tuberculosis | Mycobacterium Persistent Tuberculin skin test, Antibiotics, directly Tuberculosis,
tuberculosis cough, weight | chest X-ray, PCR observed therapy WHO, 2023
loss, night
sweats
Skin Cellulitis Staphylococcus aureus, | Red, swollen, | Clinical examination, Antibiotics Skin and
infections Streptococcus spp. tender skin, culture soft tissue
Other bacterias fever infections,
IDSA, 2024
Fungal Candida spp., Itching, rash, | Microscopic examination Antifungal drugs Cutaneous
infections Mucormycosis, redness, (KOH), fungal culture Fungal
blastomycosis, peeling skin Infections,
chromoblastomycosis Chanyachailert
dermatophytes etal, 2023
Leptospirosis | Leptospira spp. Fever, muscle | Serologic tests, Doxycycline is the drug of Leptospirosis,
pain, jaundice, | PCRin urine or blood choice (100 mg orally, twice CDC
kidney failure daily for seven days) if
not contraindicated. Other
options include:
Azithromycin (500 mg orally,
once daily for three days).
Ampicillin (500-750 mg orally,
every 6 hours for seven days).
Amoxicillin (500 mg orally,
every 6 hours for seven days).

In flood-prone Myanmar, a prevalence of at least
24% for helminth infections was found. A. lumbri-
coides, T. trichiura, and S. stercoralis accounted for
14% of cases, with a higher incidence observed in
cities near rivers. Non-geohelminths such as taeni-

asis, Schistosoma spp. and Paragonimus spp. were
also detected [33].

After the 2016 floods in Sri Lanka, a faecal study in
children did not detect STHs in the analysed sam-
ples [34]. Possible reasons for this finding include
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low parasite loads, limitations of diagnostic tech-
niques, specific geographical areas studied, or a
decline in these infections in Sri Lanka [35].
Post-flooding comprehensive hygiene and sanita-
tion interventions might avert parasitic disease
transmission to basal burdens [36].

Respiratory Infections

Respiratory infections driven by overcrowding in
temporary shelters and compromised hygiene
conditions might trigger outbreaks of influenza,
pneumonia, and tuberculosis, which escalate in
incidence under such circumstances (see Table 1)
[37]. In one of the worst floods in Bangladesh in
1988, respiratory infections ranked second after
diarrhoea, affecting 17.4% of the affected popula-
tion and resulting in a mortality rate of 13% [38].
In a systematic review focused on the 2019 floods
in Iran, there were alerts regarding the possibility
of an increase in influenza, respiratory syncytial
virus, and adenovirus [39]. Meanwhile, Allied and
colleagues, in their analysis of floods in Pakistan
in 2022, also warned about the potential impact of
Coronavirus Disease 2019 (COVID-19) [40].
Following heavy flooding, individuals face an in-
creased risk of preventable bacterial respiratory in-
fections. The crowded conditions in temporary
shelters, lack of access to healthcare services, and
poor hygiene can facilitate the spread of diseases
such as diphtheria, pertussis (whooping cough),
and pneumonia caused by Haemophilus influenzae
type b (Hib) and Streptococcus pneumoniae. Diphthe-
ria and pertussis are highly contagious and can
have serious consequences, especially for young
children and unvaccinated individuals. Pneumo-
coccal pneumonia and Hib infection can lead to se-
vere complications, including meningitis and bac-
teremia, which are challenging to manage in re-
source-limited environments. Timely and appropri-
ate vaccination is crucial to prevent outbreaks of
these diseases in disaster-affected populations [41].
On the other hand, despite not being an acute in-
fection, patients with active tuberculosis without a
prior diagnosis may present symptoms due to
worsening nutritional conditions. It is essential to
bear in mind that these patients with pre-existing
chronic cough could have tuberculosis and would
pose a risk to other refugees. Furthermore, coun-
tries with endemic tuberculosis should plan to
monitor populations that shared shelters and were
in overcrowded conditions [42].

Skin and Soft Tissue Infections

In flood situations, the risk of skin infections in-
creases significantly due to exposure to contami-
nated water and trauma from debris. During such
events, injuries from sharp objects hidden in
murky floodwaters or from clinging to structures
during rescue attempts can lead to open wounds
prone to infection [43]. An article by Bandino and
colleagues discusses the likelihood of infection
from agents such as Staphylococcus and Streptococ-
cus. Additionally, bacteria associated with specific
risks, such as those found in marine environments
(e.g., Vibrio vulnificus) or freshwater (e.g., Aero-
monas hydrophila), may also be present. In cases of
contamination with sewage water, even bacteria
like Burkholderia could be encountered, potentially
exhibiting antibiotic resistance factors [44].

In flood-affected areas, the risk of leptospirosis
significantly increases due to exposure to contam-
inated water sources harbouring Leptospira interro-
gans, particularly after heavy rains or flooding
events that overwhelm sewage systems [45]. Lep-
tospirosis, a zoonotic disease primarily transmit-
ted through contact with the urine of infected ani-
mals like rodents, thrives in warm freshwater en-
vironments, with tropical regions showing the
highest incidence. Following floods, outbreaks of
leptospirosis have been extensively documented
globally, including notable instances in Hawaii
and other areas where floods caused by typhoons
led to thousands of cases [46].

Fungal Infections

Numerous fungal infections are prevalent in flood
and disaster settings. Chromoblastomycosis,
caused by dematiaceous fungi such as Fonsecaea
pedrosoi, typically emerges in tropical regions fol-
lowing traumatic inoculation from decaying plant
material. Its diagnosis poses challenges due to its
resemblance to other disease conditions [47]. Blas-
tomycosis, caused by Blastomyces dermatitidis, pri-
marily manifests as a pulmonary disease but can
also present with cutaneous lesions resembling
squamous cell carcinoma, particularly in moist en-
vironments post-flooding [48, 49]. Mucormycosis,
caused by Mucorales fungi, leads to severe, ne-
crotising infections primarily in immunocompro-
mised individuals, often following traumatic inju-
ries during disaster scenarios [50-52]. Lastly, der-
matophytosis, common in flooded areas due to
increased environmental exposure, presents as a



458 | J.D. Acosta-Espaiia, D. Romero-Alvarez, C. Luna, et al.

superficial fungal infections [53]. Prompt diagno-
sis and appropriate antifungal therapy play a cru-
cial role in managing these infections amidst dis-
aster-related challenges

B DISCUSSION

The evidence synthesised from various studies
demonstrates that flooding significantly amplifies
the transmission of infectious diseases through
multiple pathways. These include the creation of
favourable environments for disease vectors and
the contamination of water supplies. As a result,
the prevalence of diseases such as malaria, dengue
fever, cholera, and leptospirosis is markedly ele-
vated in regions affected by flooding [4, 12, 33, 43].
In Latin America, the impact on public health is
pronounced due to socioeconomic disparities, in-
adequate infrastructure, and geographical vulner-
ability. Recurrent outbreaks of diseases like den-
gue and Zika, which thrive in stagnant water, cou-
pled with poor sanitation infrastructure, dispro-
portionately affect marginalised communities
lacking access to clean water and healthcare ser-
vices [2,7, 39, 54]. There is an urgent need for tar-
geted public health interventions considering lo-
cal epidemiological patterns and socioeconomic
realities to curb disease transmission in flood-
prone areas.

Moreover, Latin America shares commonalities
with other flood-prone regions regarding post-
flooding disease patterns. However, endemic dis-
eases, such as yellow fever and Chagas disease
prevalence, suggest the development of specific
public health responses. Effectively addressing
these issues demands strengthening healthcare
systems, enhancing sanitation, and developing ro-
bust disaster preparedness plans that align with
local conditions to bolster resilience against health
threats associated with flooding [12, 28, 33].
Significant challenges persist, including insuffi-
cient healthcare resources, limited access to safe
drinking water and sanitation, and inadequacies
in disaster preparedness frameworks. These short-
comings highlight the critical need for improved
epidemiological surveillance, thorough data col-
lection on disease burden, and a better under-
standing of transmission dynamics specific to
post-flooding contexts in Latin America. Future
research should prioritize evaluating the effective-
ness of various intervention strategies, assessing

the socioeconomic consequences of flooding, and
fostering resilience in vulnerable communities to
prepare for potential future flood events.

The recent flooding events in Latin America, ex-
emplified by the 2023 floods in Brazil and the 2024
floods in Ecuador, have highlighted the urgent
need for robust public health responses to miti-
gate the rising threat of infectious diseases [55].
This situation is exacerbated by the interplay of
climate change, which is projected to increase the
frequency and intensity of extreme weather
events, placing additional pressure on vulnerable
populations [12].

Addressing the intersecting issues of flooding and
infectious diseases demands a holistic approach
encompassing disaster preparedness, surveil-
lance, healthcare provision, and community en-
gagement. Urgent action is imperative to mitigate
the health consequences of flooding and safeguard
the well-being of vulnerable populations (Figure 1
shows flood-affected regions until July 2024).
Moreover, enhancing sanitation and access to
clean water must be prioritised [5, 32, 37]. Sustain-
able water management practices and infrastruc-
ture development can mitigate the risk of water-
borne diseases in flood-prone areas [28]. Imple-
menting effective vector control measures is also
vital, particularly in regions prone to dengue and
Zika outbreaks [11, 24, 26, 38, 56]. Communi-
ty-based approaches, such as involving local resi-
dents in vector surveillance and control activities,
can foster greater resilience and ensure that inter-
ventions are culturally relevant and practical [12].
Establishing comprehensive disaster prepared-
ness plans tailored to the unique epidemiological
profiles of local communities is essential. These
plans should include clear protocols for disease
surveillance, rapid response strategies to manage
outbreaks, and data collection and sharing mech-
anisms to inform public health decisions. Enhanc-
ing collaboration among governmental, non-gov-
ernmental, and international organisations can
facilitate resource sharing and promote a coordi-
nated response to flooding-related health threats
[43, 57].

Flooding significantly heightens the risk of infec-
tious diseases in Latin America due to three main
factors. Firstly, floods often contaminate water
sources with sewage, leading to the spread of wa-
terborne diseases like cholera, leptospirosis, and
hepatitis A. Poor sanitation infrastructure in many



Infectious disease risks after flood disasters | 459

Figure 1

Worldwide flood
heatmap, 2024.

This figure shows global
flooding up to July 2024.
Data Sources:

Mazpzen, TNM, SRTM,
GMTED, ETOPO1,
FloodMap.

affected areas exacerbates this risk. Secondly,
standing water from floods creates ideal breeding
grounds for mosquitoes, increasing the incidence
of vector-borne diseases such as dengue, Zika, and
malaria. The warm climate in much of Latin Amer-
ica further supports mosquito proliferation after
floods. Thirdly, disruptions to healthcare systems
and displacement of populations during flood
events can hinder access to medical care and vac-
cination, reducing the capacity to control out-
breaks. Vulnerable populations, including those
living in informal settlements, are especially at
risk due to overcrowded conditions and limited
resources, making it difficult to mitigate the spread
of infections. The combination of water contami-
nation, increased mosquito breeding, and health-
care disruptions creates a complex public health
challenge, making flood-prone areas in Latin
America particularly susceptible to infectious dis-
ease outbreaks.

Furthermore, future research must focus on un-
derstanding the complex interplay between envi-
ronmental factors, socioeconomic determinants,

and disease transmission dynamics in post-flood-
ing scenarios. This knowledge will be invaluable
in developing targeted interventions adaptable to
the evolving landscape of climate change and its
impact on health.

B CONCLUSIONS

The recent flooding events in Latin America and
other flood-prone regions highlight the complex
intersection of climate change, environmental
health risks, and public health resilience. There is
an urgent need for coordinated efforts to strength-
en disaster preparedness, enhance healthcare in-
frastructure, and implement targeted interven-
tions that address local infectious disease dynam-
ics. By prioritising proactive measures, such as
early warning systems, vector control strategies,
and community engagement, stakeholders can
mitigate the health impacts of floods and safe-
guard vulnerable populations. Continued research
into the socioeconomic effects of flooding on dis-
ease vulnerability and the effectiveness of inter-
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vention strategies is crucial for informing evi-
dence-based policies and building resilient health
systems. Ultimately, a holistic approach is essen-
tial to mitigate the growing health threats of cli-
mate-induced floods and ensure sustainable pub-
lic health outcomes in the face of escalating envi-
ronmental challenges.

Limitations

This review’s limitations stem from the complexi-
ties inherent in studying the intersection of floods
and infectious diseases, particularly in the context
of Latin America. While we employed a compre-
hensive search strategy across multiple English,
Spanish, and Portuguese databases from 2010 to
May 2024, the reliance on available literature may
have introduced selection bias. Not all relevant
studies may have been captured, particularly
those published in non-indexed journals or lan-
guages not included in our search.

Additionally, the heterogeneity of study designs
and methodologies limits the comparability of
findings across different regions and disease con-
texts. Variations in data collection techniques, case
definitions, and diagnostic methods can affect the
reported incidence and prevalence of flooding-re-
lated diseases. Furthermore, the emphasis on de-
scriptive articles may have restricted our ability to
draw definitive causal inferences regarding the
impact of floods on infectious disease transmis-
sion.

The socioeconomic factors influencing disease
vulnerability are multifaceted and can vary signif-
icantly within and between communities. While
we addressed these factors, the complexity of in-
teractions among socioeconomic status, healthcare
access, and public health infrastructure may not
have been fully captured in the existing literature.
Furthermore, the impact of climate change on
flood patterns and subsequent disease outbreaks
is an evolving area of research, and the studies in-
cluded in this review may not reflect the latest
trends or emerging infectious diseases linked to
floods.

Lastly, while we aimed to synthesise findings rel-
evant to Latin America, the generalisability of our
conclusions may be limited. Each country’s unique
socioeconomic, cultural, and environmental con-
texts necessitate tailored public health interven-
tions. Future research should focus on longitudi-
nal studies that assess the long-term health im-

pacts of flooding events and the effectiveness of
intervention strategies in diverse settings. A deep-
er understanding of these limitations will be cru-
cial in informing evidence-based policies and im-
proving preparedness for future flood-related
health challenges.
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