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Floods are among the most common natural disasters and have signicant implications for public health. 
One of the primary concerns following oods is the increased risk of infections. Floodwaters often contain 

a mixture of sewage, animal waste, chemicals, and other harmful substances, making them a fertile environment for various 
pathogens.  Poor sanitation, population displacement, and overcrowding in shelters contribute to these risks. This review 
explores the types of infections that commonly occur after oods, the factors that contribute to their spread, and the strategies for 
prevention and management.
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INTRODUCTION
Flooding has a signicant impact on millions of people 
worldwide. In recent decades, ood frequency and intensity 
have increased due to both natural and human causes. Rising 
global temperatures, caused by climate change, lead to 
heavier rains, storms, and hurricanes, overwhelming natural 
and manmade drainage systems. This is due to temperature-
induced moisture retention[1]. Additionally, deforestation 
exacerbates ooding by reducing natural absorption and 
increasing river and stream runoff. Urbanization further 
worsens the situation, as impervious surfaces like concrete 
and asphalt are prone to ash oods [2]. The consequences of 
rising oods are far-reaching, impacting infrastructure, public 
health, and the economy. Floods increase the risk of infectious 
diseases, force people into unclean temporary shelters, 
damage crops, contaminate food, and disrupt food supply 
chains, especially in low-income and developing nations[3]. 
This review summarises how oods affect public health using 
international case studies and to improve catastrophe 
preparedness and ood response. Strategic planning and 
coordination in public health are crucial in addressing the 
impact of oods on human health [4].

Methodology
A systematic literature search was conducted using the 
following databases: PubMed, Scopus, Web of Science, and 
Google Scholar. Key search terms included "ood," "infectious 
disease," "outbreak," "waterborne," "foodborne," "vector-
borne," and "skin infection." Inclusion criteria were limited to 
peer-reviewed studies published in English that investigated 
infectious disease outbreaks following ood events 
conducted in the past three decades.

Case Studies:
1.  North Dakota Red River Flood 1997 : Fungal Infections
During the 1997 Red River ood in North Dakota, cases of 
mucormycosis and aspergillosis increased. Flood 
remediation workers were exposed to mold-infested debris 
and water-damaged structures, leading to dangerous fungal 
infections. Public health ofcials advised wearing gloves and 
masks to minimize exposure [5].

2. Honduras Hurricane Mitch 1998- Mosquito-borne 
Diseases
In October 1998, Hurricane Mitch hit Honduras, leading to an 
increase in malaria and dengue fever. The strained 
healthcare system made mosquito control difcult. In some 
areas, malaria cases rose by 300%. Displaced individuals in 

temporary shelters without mosquito control measures 
contributed to the spread of diseases. To address this, the 
government and international humanitarian agencies 
distributed insecticide-treated bed nets and conducted 
extensive mosquito spraying [6]. 

3. Mozambique 2000: Cholera Outbreak After Cyclone Eline
In February 2000, heavy rainfall and cyclones caused severe 
ooding in Mozambique, affecting over 2 million people and 
destroying infrastructure. The oods led to the spread of 
cholera due to sewage contamination of drinking water, 
resulting in dehydration and deaths. UNICEF and the Red 
Cross provided guidance on water and hygiene. This event 
highlighted the need for rapid public health responses to 
ooding-related waterborne illness epidemics [7].
 
4. Bangladesh 2004 Floods: Malaria Surge
The 2004 oods in rural Bangladesh led to a 50% increase in 
malaria cases. Anopheles mosquitoes thrived in stagnant 
water. The government and the WHO distributed bed nets and 
antimalarial treatment, signicantly reducing malaria 
transmission in the following years. Vector control measures in 
ood-prone areas of Bangladesh successfully prevented a 
malaria epidemic [8].

5. Mumbai Floods 2005 : Leptospirosis Outbreak
In July 2005, oods in Mumbai, India led to the spread of 
leptospirosis, causing 15% mortality among 120 affected 
individuals [9]. Public health professionals conducted a 
campaign to raise awareness about oodwater exposure and 
provided doxycycline to rescuers and high-risk patients. This 
highlighted the urgent need for public health interventions in 
ood-affected areas [10].

6. Hurricane Katrina 2005 : Respiratory and Waterborne 
Infections
In August 2005, Hurricane Katrina caused extensive ooding 
in the Gulf Coast, particularly impacting New Orleans. The 
crowded evacuation shelters led to the spread of inuenza 
and pneumonia. Additionally, many people who waded 
through oodwater contracted the warm-water bacteria Vibrio 
vulnicus, leading to severe infections, sepsis, and 
amputations. The CDC monitored disease outbreaks in 
evacuation shelters using surveillance systems. This disaster 
underscored the importance of improved shelter sanitation, 
ventilation, and illness monitoring following oods[11].

7. Pakistan Floods 2010: Diarrheal Diseases Outbreak
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In 2010, around 20 million Pakistanis were displaced by 
oods, leading to infrastructure destruction and water and 
sanitation issues. Médecins Sans Frontières (MSF) and the 
World Health Organization (WHO) provided clean water, oral 
rehydration salts, and sanitation kits to prevent waterborne 
illness epidemics[12].

8. Thailand Floods 2011: Melioidosis Outbreak, Skin and 
Soft Tissue Infections, Leptospirosis and Dengue 
Outbreaks
The 2011 Thai oods displaced 13 million people, leading to 
increased cases of melioidosis, a disease transmitted through 
oodwaters. Public health initiatives and healthcare provider 
education helped control the outbreak. The oods also 
caused a rise in skin infections and illnesses due to exposure 
to contaminated oodwater. Leptospirosis and dengue 
surged in ood-affected areas, but interventions such as 
clearing mosquito breeding sites and raising awareness 
reduced new cases in later months [13]. 

9.  Uttarakhand Floods 2013 : Gastrointestinal Infections
The 2013 Uttarakhand ash oods caused widespread 
devastation and increased cases of gastroenteritis, dysentery, 
and cholera. The breakdown of water and sanitation 
infrastructure contaminated drinking water, spreading 
contagious diseases. Isolated regions made it difcult to 
provide medical and water services, requiring helicopter 
evacuations for severely ill patients. Public health ofcials 
and NGOs distributed treatments and water purifying systems 
to prevent further deaths, highlighting the challenges in 
responding to infectious illnesses in ood-affected rural areas 
with limited access to clean water and healthcare [14].

10.  Balkans Floods 2014: Vibrio vulnicus Infections
In May 2014, ooding in Bosnia, Serbia, and Croatia led to an 
increase in Vibrio vulnicus infections from contaminated 
oodwater. This bacteria, found in warm coastal waters, can 
cause severe wound infections and septicemia, particularly 
affecting individuals with liver failure. Public health 
advisories on the risks of contaminated oodwaters are 
crucial, especially for those who are already unwell [15].

11. Hurricane Harvey 2017 : Multidrug-Resistant Bacterial  
Infections
During Hurricane Harvey in August 2017, Texas was ooded, 
displacing many and overwhelming local hospitals. This led 
to an increase in multidrug-resistant bacteria infections, 
possibly due to exposure to oodwater and sanitation issues 
in healthcare facilities. This emphasizes the importance of 
prompt wound care for ood victims and stringent infection 
control in healthcare facilities during and after oods [16] .

12. Nepal Floods 2017 : Hepatitis E Outbreak 
In August 2017, monsoon oods in Nepal affected over 1.7 
million people, causing a loss of clean water and sanitation in 
many areas. Hepatitis E was found in temporary camps due to 
inadequate sanitation. Lack of clean water and sanitation 
worsened the situation. The Nepalese government, WHO, and 
humanitarian organizations provided emergency medical 
care and water purication tablets to reduce hepatitis E 
infections in displacement camps [17].

13. Sri Lanka  Floods 2017: Hepatitis A and Leptospirosis 
Outbreaks
In May 2017, over 500,000 Sri Lankans were impacted by 
ooding and landslides, leading to outbreaks of hepatitis A 
and leptospirosis. The government and WHO provided clean 
water, hygiene promotion, and preventive medications. This 
underlined the importance of immunization and prevention in 
managing post-ood infections [18].

14. Kerala Floods 2018 : Nipah Virus threat , Leptospirosis 
and Dengue Outbreaks

Kerala, India, was devastated by the worst monsoon season in 
a century, displacing nearly one million people. The deadly 
Nipah virus, spread by bats and pigs, posed a threat. 
Although no Nipah outbreak was conrmed following the 
oods, leptospirosis and dengue spread across the state. 
Health ofcials reported over 200 leptospirosis cases and 
numerous deaths. The Kerala government promoted dengue 
prevention and distributed doxycycline for leptospirosis, 
highlighting the need for public health coordination during 
oods [19].

15. Mozambique  Cyclone Idai 2019 : Cholera Epidemic
In March 2019, Cyclone Idai caused severe ooding in 
Mozambique, Zimbabwe, and Malawi, displacing 
approximately 400,000 people. The oodwater contamination 
led to the spread of cholera. Over 6,000 cholera cases and 8 
deaths occurred in Mozambique in April 2019. The outbreak 
was contained through expedited cholera immunizations for 
over 800,000 ood victims, along with educational activities, 
water treatment, and the provision of clean water. This case 
demonstrates the importance of immunization and 
international aid in preventing pandemics in ood-ravaged 
areas [20].

16. Bangladesh Floods 2020- Vector-Borne Diseases, 
Diarrheal diseases, respiratory infections, and skin 
infections.
Stagnant oodwaters have led to an increase in mosquitoes, 
causing more cases of dengue fever and malaria. The COVID-
19 pandemic has worsened the situation, with more malaria 
and dengue cases straining the healthcare system. Advanced 
vector control methods, such as pesticide treatment and 
mosquito net distribution, have been used to address this. 
Additionally, rural areas have seen thousands of cholera and 
dysentery cases, along with outbreaks of scabies and fungal 
diseases due to poor hygiene in makeshift shelters [21].

17. South Sudan Floods 2020- Hepatitis E
Intense precipitation and White Nile oods caused major 
ooding, leading to an increase in Hepatitis E cases, 
particularly among pregnant women. Public health programs 
focused on promoting hand hygiene, sanitation, and clean 
water, with Hepatitis E vaccinations administered in high-risk 
locations. This outbreak highlighted the importance of 
hygiene in refugee and IDP settlements, especially after 
oods [22].

18.  Pakistan Floods 2022- Cholera Outbreak 
Pakistan experienced severe ooding due to heavy monsoon 
rains and glacial melting, leading to outbreaks of cholera and 
diarrhea. The government and international organizations 
provided water treatment, sanitation facilities, medical 
camps, rehydration salts, and cholera vaccines in response. 
Improved sanitation and public health measures are crucial 
following the ooding [23].

Management and Prevention of Flood-related Infections-
Lessons Learned from the Case Studies
1. Surveillance and Early Detection
In oods, it's crucial to promptly identify disease outbreaks. 
Strengthen public health surveillance to monitor affected 
areas for infectious illnesses, collecting data on symptoms 
and pathogens, especially waterborne, vector-borne, and 
zoonotic diseases [1].

2. Water, Sanitation, and Hygiene (WASH) Interventions
Preventing waterborne infections requires access to clean 
water, sanitation, and WASH interventions, such as clean 
drinking water, portable toilets, hand hygiene promotion, and 
readily available oral rehydration therapy (ORT) for diarrhea, 
especially in children [3].

3. Vector Control
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To prevent malaria, dengue, and Zika outbreaks, vector 
control measures such as reducing mosquito breeding sites 
and using insecticide-treated nets and indoor residual 
spraying are essential [3].

4. Public Awareness and Education
Community education on ood-related diseases and 
prevention is crucial to limit disease transmission. Public 
health initiatives should stress hygiene, avoiding oodwater, 
and immunizations and preventive drugs [24].

5. Vaccination and Prophylaxis
In ood-prone areas, prioritize vaccinations for cholera, 
hepatitis A, and inuenza. Antibiotics like doxycycline can 
also prevent leptospirosis in high-risk groups (8,9).

6. Shelter Management
Overcrowded and poorly ventilated shelters worsen 
respiratory illnesses. Shelter management should reduce 
overcrowding, improve ventilation, and provide healthcare, 
including isolating respiratory patients [24].

7. International Aid and Collaboration
Large-scale oods in low-resource or conict-affected areas 
require immediate international aid. The successful cholera 
vaccine effort in Mozambique during Cyclone Idai 
demonstrates the need for global partnerships in post-ood 
infection management [20].

8.  Technological Innovations and Public Health  
Interventions
Technology is essential for managing infectious diseases 
after oods. Remote sensing and GIS can monitor ood-
affected areas to predict the spread of vector-borne illnesses. 
Drones can spray insecticides in hard-to-reach areas to 
improve vector control. Telemedicine, disease tracking, and 
health education through mobile platforms are valuable in 
resource-limited situations to enhance public health 
initiatives in ood response [24].

CONCLUSION
Floods can damage water, sanitation, and hygiene systems, 
increasing the risk of infectious diseases. Common infections 
after oods include waterborne, vector-borne, zoonotic, and 
respiratory illnesses. Lessons on outbreak control and 
prevention can be learned from oods in various regions. It's 
crucial to enhance public health preparedness in ood-prone 
regions to minimize future ood-related illness outbreaks. 
Strengthening health systems and providing timely public 
health interventions can lower infection-related illness and 
death in ood-affected populations as climate change 
increases ood frequency and intensity.
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