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Health Risks

Water can be a source of disease in people 

through at least five avenues:

1. Water-borne diseases

2. Water-privation diseases

3. Water-based diseases

4. Water-related diseases

5. Water-dispersed infections

Source: Yassi, 2001
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Waterborne Diseases

ÅArise from the contamination of water by 

human or animal feces or urine infected by 

pathogenic viruses or bacteria, which are 

directly transmitted 

ïwhen the water is drunk or used in the 

preparation of food. 

ÅCholera, typhoid, and cryptosporidiosis are 

typical examples of Waterborne diseases 
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Water-privation diseases

ÅThis category of diseases is affected more 

by the quantity of water rather than by 

quality. 

ÅThese diseases spread through direct 

contact with infected people or materials 

contaminated with the infectious agent. 

ÅInfrequent washing and inadequate 

personal hygiene are the main factors in 

these types of diseases, such as certain 

types of diarrheal diseases, helminths, and 

skin and eye infections. 5



Water-based diseases
ÅIn these diseases, water provides the habitat 

for intermediate host organisms in which 

some parasites pass part of their life cycle. 

ÅThese are later the cause of disease in 

people as their infective larval forms in fresh 

water find their way back to humans, either 

by boring through wet skin or by being 

ingested with water plants, minute water 

crustacea, or raw or inadequately cooked 

fish. 

ÅSchistosomiasis is an example of a water-

based disease.
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Water-related diseases
ÅWater may provide a habitat for insect 

vectors of water-related diseases. 

ÅMosquitoes breed in water and the adult 

mosquitoes may transmit parasite diseases, 

such as 

ïmalaria, and 

ïvirus infections,such as 

Ådengue, 

Åyellow fever, and 

ÅJapanese encephalitis.
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Water-dispersed infections
ÅA fifth category of diseases associated with water is 

emerging in developed countries-infections whose 

pathogens can proliferate in freshwater and enter the body 

through the respiratory tract. 

ÅSome freshwater amoebae that are not usually pathogenic 

can proliferate in warm water, and if they enter the host in 

large numbers, they can invade the body along the 

olfactory tracts and cause fatal meningitis. 

ÅThese bacteria can be dispersed as aerosols from air-

conditioning systems; an example of this type of disease is 

Legionella.
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Human Wastes
ÅHuman Excreta and the lack of adequate personal and 

domestic hygiene ïimplicated in the transmission of many 
infectious diseases including typhoid, cholera, polio, 
ascariasis.

Å 2.2 Million people die annually from diarrheal diseases and 
10% of the people are severely infected with intestinal 
worms related to improper waste and excreta management.

ÅProper excreta disposal and minimum levels of personal and 
domestic hygiene are essential for protection of public 
health.

ÅSafe excreta disposal and handling act as a primary barrier 
for preventing excreted pathogens from entering the 
environment.
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Magnitude of the Problem

ÅWHO estimated that every 8 seconds a child 

died from a water-related disease and that 

each year 5,000,000 people died from 

illnesses linked to unsafe drinking water or 

inadequate sanitation.

ÅWaterborne diseases outbreak are due to 

bacterial, viral and parasitic microorganism 

associated with the consumption of untreated 

or improperly treated drinking water
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Causes of Gastrointestinal Illnesses

ÅParasitic agents such as cryptosporidium

ÅBacterial agents e.g. salmonella, shigella, E. 
Coli

ÅViruses e.g. rotaviruses, adenoviruses

ÅTransmission can be in the form of water 
route, person to person, animal to human, 
food borne and aerosol routes

ÅDiarrhoeal disease can be due to milk or soy 
intolerance, diet changes, side effect of 
prescription drugs e.g. antibiotics
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Transmission Routes
ÅDisease transmission is determined by several pathogen 

related factors including:

-An organism ability to survive or multiply in the 
environments (some pathogens require the presence of 
specific specific intermediate hosts to complete their 
lifecycles)

-Latent periods ( many pathogens are immediately 
infectious, others may require a period of time before they 
become infective)

-An organism ability to infect the host (some pathogens can 
cause infections when present in small numbers e.g. 
ascaris, others may require million or more organisms to 
cause infection)
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Disease Transmission

ÅDisease transmission is also affected by host 
characteristics and behavior, including:

- Immunity,

- Nutritional status,

- Health status,

- Age,

- Sex,

- Personal hygiene,

- Food hygiene.
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4Fs and Prevention Measures
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CLIMATE CHANGE AND DISEASES
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Global mean temperatures are rising faster with time

100   0.074°0.018

50    0.128°0.026

Warmest 12 years:
1998,2005,2003,2002,2004,2006, 
2001,1997,1995,1999, 1990 ,2000

Period      Rate

Years  /̄decade



Potential Impacts of Climate 
Change on Human Health
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Infectious diseases

ÅTemperature affects vector and pathogen 
biology

ÅHumidity favors growth of some vectors

ÅPrecipitation favors growth of some 
vectors

ÅWind contributes to dispersal of insects





Three examples

ÅMalaria

ÅDengue fever

ÅCholera





Malaria
ÅCaused by four species of the protozoan 

Plasmodium:  falciparum, vivax, ovale, malariae.

ÅTransmitted by anopheline mosquitoes.

ÅMost extensive tropical disease in the world.

ï300-500 million active cases/year

ÅMajor gains in control over the last 50 years, but 
these gains are threatened.

ïChanges in land use

ïErosion of clinical services

ïAntibiotic resistance

ïRefugee and war crises



Malaria
ÅSymptoms:  fever, shivering, joint pain, 

headache, vomiting, seizures, coma.  Severe 
anemia may occur.  Death may occur.

ÅRisk groups: 
ïchildren

ïpoor

ïpregnant women

ÅOutbreaks with severe weather events.

ÅBoth plasmodium and anopheline mosquitoes 
are temperature-sensitive.



Relationship between temperature and 
malaria parasite development time inside 
mosquito (ñextrinsic incubation periodò or 
EIP).  EIP shortens at higher temps, so 
mosquitoes infectious sooner.



Malaria
ÅPathogen (plasmodium) transmitted by 

anopheline mosquitoes; both are 
temperature-sensitive


