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Floods and Communicable Diseases
Pakistan has recently experienced severe flooding due to increased
monsoon rains and accelerated glacial melting. During 2022 multiple
regions of the United States have had extensive flooding. Deaths due to
drownings, injuries, electrocutions and even snakebites can occur due
to floods. In addition there are also communicable disease risks.
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Extensive flooding damages or
destroys infrastructure: buildings,
transportation routes, utilities, food
sources, energy systems, potable
water, and waste disposal. Health
risks that results can include crowded
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emergency living conditions, water
contamination by human or animal
feces, or loss of access to healthcare resources.
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The chances for infectious disease spread after a flood event vary
considerably. Specific risks depend on factors related to the affected
population, the surroundings, and the infectious diseases in the area.
Floods: Host, Agent, Environment
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Person-related factors in a post-flood situation involve population
health. The risks differ for a community with a high level of immunity against an agent and low
prevalence compared to a community with low immunity and an ongoing outbreak of that agent.
The presence of infectious agents varies considerably across countries and regions. Presence of
certain endemic diseases or vector arthropods put the population at greater risk of infections. Risk
of adverse outcome can also vary, such as increased for age extremes or immunosuppression.
The scale of the flooding, the geographic area involved, and available resources and remediation
will affect resilience. Ability to provide safe drinking water, shelter, and healthcare may affect
whether people have acute exposure to infectious agents or can access preventive services.
Extended disruption of vaccinations or disease control programs can have long-term effects.
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Infectious Disease Risks
Post-flooding infectious risks can be categorized in various ways including by the type of body
system affected. While rare and unusual infections can occur from exposure due to flooding, the
majority of diseases would be gastrointestinal, respiratory, or febrile vector-borne illnesses.
Gastrointestinal conditions
Following flooding there may not be
access to safe water for drinking, food
preparation, and personal hygiene such
as hand cleansing. Food may be
contaminated without facilities for
proper cleaning and preparation.
Human fecal-oral transmission occurs
for hepatitis A virus, hepatitis E virus,
norovirus, rotavirus, poliovirus, and
many other agents; hepatitis E has been
known to cause outbreaks in refugee
camps with unsafe water supplies.
Other diseases with human reservoirs
also have the potential to spread
through contaminated drinking water;
agents include cholera, typhoid, and
shigellosis. A concern for Pakistan,
which has periodic identified infections
with both wild poliovirus and
circulating vaccine derived poliovirus,
would be the potential for spread of
these agents in flooded areas.
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Manure and wastes from domestic herd animals can wash into flood waters and may carry a
variety of pathogens, as can the carcasses of drowned animals. Potential agents include Shiga
toxin-producing E. coli, Salmonella, and Campylobacter. These bacteria could be inadvertently
swallowed while wading through water or carried into drinking water supplies, particularly surface
water or submerged shallow wells. Cases of cryptosporidiosis or giardiasis can also be associated
with contaminated and untreated drinking water.
Vector-borne conditions
Increased breeding sites and living unsheltered with loss of typical protection such as window
screens or bed nets can result in exposure to mosquitoes and other arthropods that are major
disease vectors in some parts of the world. Depending on the region of the globe, vector-borne
conditions that may be present include malaria, yellow fever, West Nile disease, dengue,
Chikungunya, Rift Valley fever, Ross Valley fever, and Zika. Local populations of mosquitoes
would likely increase if water collections remained after flood waters recede, amplifying the risk
of vector-borne diseases.
Even nuisance mosquito bites which do not spread infections can result in morbidity. With
reduced sanitation and increased exposure of the skin to soil and contaminated water, a wide
variety of bacterial infections could develop in arthropod bites.
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Respiratory conditions
Displacement of people affected by a flood with subsequent sheltering in crowded conditions can
result in the transmission of respiratory conditions. Agents that occur will reflect those common in
the affected population. Potential illnesses range from mild viral upper respiratory infections,
pertussis and influenza to measles, COVID-19, and tuberculosis.
Other conditions
Leptospirosis exposure can occur through rodent urine contaminating water, particularly if rodent
populations expand with increased access to garbage or crops following floods. Injuries may be
more common during a flood or during reconstruction work, with risk of tetanus or bacterial
wound infections. Contaminated saline water can cause Vibrio wound infections; V. vulnificus
tissue infections can be particularly aggressive. Eye infections may occur with submersion and
reduced access to clean water for washing.
While immediate rescue efforts receive media coverage, potential infectious exposures in a floodaffected area may persist. Until access to safe water and food, shelter, and preventive and
therapeutic health care are restored, the population faces ongoing risks of exposure at a time when
disease surveillance is also curtailed. In high resource settings there may be rapid access to bottled
water, emergency shelters, and meal service. In countries with fewer resources, post-flood areas
may remain without assistance for extended periods and have ongoing infectious disease risks.
As climate change results in more frequent and more severe flood occurrences, associated
infectious disease risks will also increase. A global approach will be needed to address the larger
scope of the infectious disease burden of floods.
Resources
Washington State Department of Health:
https://doh.wa.gov/emergencies/be-prepared-be-safe/severe-weather-and-natural-disasters/floods
https://doh.wa.gov/emergencies/be-prepared-be-safe/floods/cleanup
Centers for Disease Control and Prevention:
https://www.cdc.gov/disasters/floods/
National Weather Service:
https://www.weather.gov/safety/flood-states-wa
World Health Organization:
https://www.who.int/health-topics/floods#tab=tab_1

https://kingcounty.gov/services/environment/
water-and-land/flooding.aspx

