Water Quality and Health

Introduction

· Because of the essential role played by water in supporting human life, it also has, if contaminated, great potential for transmitting a wide variety of diseases and illness

· In the developed world water related diseases are rare, due to the presence of efficient water supply and wastewater disposal systems

· In the developing world, however, perhaps as many as 2000 million people are without safe water supply and adequate sanitation

· As a result, the toll of water related disease in the developing world is frightening in its extent

· In the developed world there is concern about the possible long-term health hazards which may arise from the presence of trace concentration of impurities in drinking water, particularly of the carcinogenic compounds

WHO-highlight

· Each day some 30.000 people die from water related diseases

· In developing counties 80% of all illness is water related

· A quarter of children born in developing countries will have died before the age of 5, the great majority from water-related disease

· At any one time there are likely to be 400 million people suffering from gastroenteritis, 200 million with schistosomiasis, 160 million with malaria, and 30 million with onchoceriasis. All of these diseases can be water-related although other environment factors may also be important.

Characteristics of Diseases

1. All diseases require for their spread a source of infection, a transmission route, and the exposure of a susceptible living organism

2. Control of disease is thus based on curing sufferers, breaking the transmission route and protecting the susceptible population

3. Engineering measures in disease control are essentially concerned with breaking the transmission route and medical measures are concerned with the other two part of the infection chain.

Contagious human diseases

· Are those where the pathogen spends its life in man and can only live in a short time in the unfavorable environment outside the body

· Direct contact, droplet infection or similar means thus transmits this type of disease.

Non- Contagious human diseases

· The pathogen spends part of its life cycle outside the human body so that direct contact is not of great significance

· This disease may involve simple transmission routes with extra-corporeal development of the infective organism taking place in soil or water

· In many cases more complex transmission routes occur with requirements for an intermediate host as part of the development of the parasite
Endemic

When a disease is always present in a population at a low level of incidence, it is termed endemic.

Epidemics

When a disease has a widely varying level of incidence, the peak levels are called epidemics.

Pandemics


Worldwide outbreaks of diseases are termed pandemics.

Water-related Disease

There are about two dozen infectious disease which can be influenced by water. These diseases may be due to viruses, bacteria, protozoa or worms. Their control and detection of the spread of infection is often considered from the water-related aspects.


See Table 5

Table 5: Main Water-related Diseases

	Disease
	Type of water relationship

	Cholera

Infectious hepatitis

Leptospirosis

Paratyphoid

Tularemia

Typhoid
	waterborne

	Amoebic dysentery

Bacillary dysentery

Gastroenteritis
	Waterborne or

Water-washed

	Ascariasis

Conjunctivitis

Diarrhea diseases

Leprosy

Scabies

Skin sepsis and ulcers

Tinea

Trachoma
	Water-washed

	Guinea worm

Schistosomiasis
	Water-based

	Malaria

Onchocerciasis

Sleeping sickness

Yellow fever
	Water-related insect vector


Waterborne Disease

· The commonest form of water-related disease which causes most harm on a global scale includes those diseases spread by the contamination of water by human faeces or urine

· Infection occur when the pathogenic organism gains access to water which is then consumed by a person who dose not have immunity to the diseases

· The majority of diseases in this category (i.e., cholera, typhoid, bacillary dysentery) follow a classical fecal-oral transmission route

· Outbreaks are characterized by simultaneous illness amongst a number of people using the same source of water

· Poor personal hygiene of workers in food handling and preparation activities would provide an obvious infection route
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Water-washed Disease

· Infection which are transmitted by the ingestion of fecally contaminated water can also be spread by more direct contact between faeces and mouth

· In the case of poor hygiene, due to inadequate water supply for washing, the spread of infection may be reduced by providing additional water

· Therefore, waterborne faecal-oral diseases may also be classified as water-washed diseases and many of the diarrhoeal infections in tropical climates behave as water-washed rather than waterborne diseases

· A second group of diseases can also be classified as water-washed including a number of skin and eye infections (e.g., bacterial ulcers, scabies, and trachome).

Water-based Disease

· A number of diseases depend upon the pathogenic organism spending part of its life-cycle in water or in an intermediate host which live in water

· Infection of man cannot occur by immediate ingestion of or contact with organism excreted by sufferer

· Most of the disease in this class are caused by worms which infest the sufferer and produce eggs which are discharged in feces or urine

· Infection often occur by penetration of the skin rather than by consumption of the water

· Schistosomiasis (also called bilharzia) is probably the most important example of this class of disease (see Figure 11).
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Chemical-related Illness

· There are many chemical compounds whose presence in water could be harmful or fatal to human

· An acute effect could be produced by the accidental discharge of sufficient toxic matter into a water source to produce more or less immediate symptoms in consumers

· A more insidious type of chemical contamination occurs when the contaminant produces a long-term hazard due to exposure to minute concentrations, perhaps over many years (e.g., Lead, Nitrate, Fluoride, Sodium, polyaromatic hydrocarbon, trihalomethane, organochlorine/phosphorus)

· In such situation the determination of allowable levels for the particular contaminants is extremely difficult since scientific evidence is likely to very limited and difficult to interpret.
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