
 1 

                   Environmental  health.      
 
Environment: Aggregation of all external conditions & influences that affect 

the life and development of any living subject as well as affect human behavior & 

society. 
*Envirm.health: Important public health subject. It concern with those forms of 

life, substances, forces and conditions in the surrounding of human that may exert 

an influnce on human health and well-being. It also concern with the assessment & 

control the impact of people on their environment; so our aim is complete physical 

& mental well being plus safe environment ((clear air, pure water, pure food, & 

safe occupation)). 

*Human ecology'' epidemiology ''; study the relationship between human & 

environment.   

Environmental health include:- 
1- Home.              2-work place           3-community ----- (In door & out door). 

 

*Types of environment:- 
1-Physical environment; 

    a- Geographical factors, affect directly (location & geographical features). 

     b- Geological factors (Decide the occupation e.g. agriculture, industry, 

mining.....etc. &type of water, minerals & deposition). 

    c- Climatic factors (e.g. temp., humidity, air movement, rain,     

atmospheric pressure....etc.). These will affect habits of people, pathogen & 

vector breeding site. 

     2- Biological environment. Living things surrounding man (Animal, plants and 

microorganisms). Whether acting as agents, reservoir, vector→ Important in 

infectious diseases.   

     3- socio-cultural environment. Affect: 

 Population density. 

 Educational status. 

 Medical care facilities 

 Economic status e.g. poverty, malnutrition. 

 Mean of transportation. 

Stressors that can produce harm to the environment (and to human) are: 

1- Chemical: Toxic chemical waste, pesticide, preservative in food…etc. 

2- Physical: Noise, extreme heat and cold, ionizing and non-ionizing 

radiation…etc. 

3- Biological: Various causative agents that may present in food, water, air 

or animals. 

4- Socio-cultural or psychological (difficult to asses). 
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  Environmental health is better understood by problem faced approach. The 

main environmental problems are:  

 Purification of drinking water and the impact of unsafe water supply. 

 Importance of safe food and proper food preservation. 

 The proper collection, disposal and treatment of waste (excreta and solid 

waste). 

 Air pollution. 

 Proper housing. 

 Global environment (green-house effect…etc.). 

 Environmental monitoring. 

 

   Environmental health needs multi displinary approach for evaluation and 

control. This team work includes epidemiologist, physician, engineer, lawyer, and 

economist….etc. 

 

4 steps for evaluation and accurately asses environmental problems; 

1- Determine the source and the nature of the environmental contamination. 

2- Asses how and in what form it come into contact with people. 

3- Measure the effect of this problem on people. 

4- Apply of effective control measures. 

 

Important points should be included in any environmental protecting program: 

 Protection of environmental resources (air, water, land, plant and animal) 

from being harmed by different noxious agents (chemical, radiation). 

 Continuous environment monitoring (environment lab.) 

 Environment health education and research. 

 Ensure full community participation. 

 

Note 
 Environment problems may differ in nature and magnitude in different 

regions (problems of developed countries differ from that of developing 

countries). 

 Environment problems need public participation, instructions and 

regulations to ensure effective control. 
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1- Air pollution:  
Important public health problem especially in industrial countries. It results due 

to the presence of one or more of the air contaminants in the atmospheres that are 

harmful to the human, animal or plant life. 

Pollutant gases are CO, CO2, NO2, SO2, Methan, Chloro-fluro carbon...etc.  

 

The major sources of air pollution are: 

 Transportation. 

 Industries and refineries. 

 Power plant. 

 Refuses disposal. 

 Space heating. 

 Others; pesticides, smoking …..etc. 

"So many people on earth consume so much energy & produce so much 

waste''   

 

The effects of air pollution: 

1- Ecological: Global warming, acidic rain deposition, contamination of water 

and food, affect plants. 

2- Biological: irritation, impaired pulmonary function, increase risk of 

respiratory infections and diseases (COPD) or even cancers, or pass to the 

circulation causing systemic diseases (lead poisoning). 

3- Economic: losses of animals or plants, increase sickness, absenteeism and 

medical cost, increase cost of equipments and cleaning bills. 

 

 

Control of air pollution: 
1. Engineering methods: The best way to control air pollution is to prevent it 

from the first place, this is done by: 

a- Altering the process. 

b-  Substitution by non-pollutant substance. 

But this is not always possible, so we do: 

a- Isolation of heavy industries away from cities. 

b- Use very tall stacks. 

c- Shielding of the dangerous process e.g. radioactive substances. 

d- Appropriate collection of harmful particles, gases and industrial was. 

e- Continuous monitoring of the process. 

f- Education and legislation.     

2- Medical methods:  

         a- Health education, the benefit of safe environment. 

         b- Supervision of sanitary collection and disposal of human waste. 

         c- Continuous environmental monitoring. 
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2- Water quality management 

 
Water is a necessity and amenity, it support and enrich life (≈70% of Wt of 

human body). It covers 70% of the earth but only 2% is fresh and ready 

available for use. 

 

Uses of water   
1- Personal and domestic uses e.g. drinking, bathing…..etc. 

2- Municipal e.g. cleaning streets, public fountains….etc. 

3- Agriculture e.g. irrigation. 

4- Industrial e.g. power production, heating cooling….etc. 

5- Commercial e.g. goods transportation. 

6- Recreational e.g. swimming pools, surfing….etc. 

7- Fire protection. 

 

Sources of water 

 Rain water; source of all fresh water, safe and free of minerals, but may 

be contaminated by gases and particles of the atmosphere. 

  Surface water; (River & Lakes, See and Ocean are unsuitable for water 

supply), provide good quantities but need purification. Should be 

protected from being contaminated with industrial pollutants. 

 Ground water; (Natural and artificial Well & Spring). They are of high 

sanitary quality but once it contaminated with chemical(s) may need 

many years to be clean.  

 

Water contamination:  Water may be contaminated by: 

1- chemical contaminants:  

a- Inorganic chemical:  

- Nitrate change in the intestine into nitrite →change the Hb into 

Met Hb (Met-hemoglobinimia).  

- Fluoride in excess amount cause dental fluorosis. 

- Asbestos increase the risk of CA in GIT.  

- Heavy metals specially lead in lead service piping cause 

neurological damage in children. 

b- Synthetic organic chemicals; result from industrial or municipal 

discharge. 

2- Physical contaminants: 

        Radioactive contamination, naturally occurring (ground water) or man 

made (surface water). 

    3-Biological contaminants: 

   a- Viruses:  e.g. Hepatitis A, Polio, Coxacki, Rota viruses. 
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b- Bacteria e.g. Cholera, Typhoid, Shigella. 

c- Protozoa e.g. Amebic dysentery, Giaridia,  

d- Worm e.g. Scistosomiasis. 

 

Water purification: The purification of surface water for potable 

purpose includes: 

1- Flocculation and coagulation. 

2- Sedimentation (2-6 hrs). 

3- Filtration (filter 1m depth made of sand grains). 

4- Disinfection (chlorination): By adding chlorine which is the most 

important process for assuring the bacteriological safety of potable 

water supply. 

 

The disinfectant must posses the following properties: 

1- Must destroy bacteria, viruses and cysts in water in reasonable time. 

2- Must be not toxic to human or domestic animals. 

3- Must be safe, easy to transport and handle, and with reasonable cost. 

4- Must have residual concentration in the treated water.   

 

Chlorine is the widely used disinfectant as it meets the above criteria, liquid 

chlorine is still the most common form used in the chlorination. But the most 

important point against chlorine use is the production of chlorinated 

hydrocarbon as a result of the reaction of the chlorine with organic matters 

present in the water. 

 

Other disinfectants that can be used: 

 Oxidizing chemicals; 

a- Halogens e.g. Iodine, bromine 

b- Ozone, but expensive and leave no residual. 

c- Potassium permanganates, widely used but not effective as chlorine. 

 Boiling of drinking water. 

 Irradiation by UV-light. (Sun light is the natural disinfectant). 

 Silver ions, bactericidal but neither viricidal or cysticidal. 

 Copper ions. Strong algicidal (used in lakes) but not bactericidal. 

 

 

Standard of potable water: 

1. Physical: Test less, color less, odor less. 

2. Chemical: neutral PH, solid, soft, harm less concentration of organic 

matters or minerals. 

3. Bacteriological: almost free of harmful micro organisms. 
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3- Food sanitation 
Protection of public from food born hazards involve the maintenance of 

sanitary control over harvesting or slaughtering, processing, preserving, 

distribution, storage and preparation of food for institutional or home 

conception. 

 

Purpose of sanitary food control: 

1. Prevent illness resulting from consumption of unsafe food. 

2. Reduce economic and nutritional losses. 

 

Food born diseases  

1. Food born poisoning: 
a- Food born intoxication; 

i- Microbial toxin: -Staphylococcal intoxication.  

                                    - Botulism (clostridium botulism toxin).      

                                               - Clostridium perfrenges.  

                                               - Bacillus cerus. 

                 ii- poisonous animal tissue, e.g. Scrombroid (histamine) fish poisoning 

                iii- poisoning plant tissue. 

           

           b- Chemicals in food; 

                 i- Environmental or industrial chemicals that accidentally find their 

way into food e.g. heavy metals as lead & mercury.  

                 ii- Chemicals used in the protection of food (improper use) 

                      - Pesticide e.g. insecticide, rodentcide, organo-phosphorus   

compounds. 

                      - Antibiotics residues e.g. tetracycline in poultry & cattle feed. 

                      - Growth hormones 

                      - Nitrogen fertilizers. 

2-   Food born infections.  

    a- Viral infection e.g. hepatitis A virus, poliovirus. 

    b- Bacterial infection e.g. Salomnellosis, vibriosis, shigellosis. 

    c- Parasitic infection e.g. Giardiasis, amoebiasis. 

  

Food preservation 
A major objective of food processing is to delay nutritional and organoleptic 

deterioration of food so that it can economically storage, transport and marked.   

The main methods of food preservation are: 

1- Pasteurization; inactivate pathogens but will not affect the level of 

microbial toxin, antibiotic or chemicals. Can be either: 

a- Low temperature (long time), 63 Co for 30 min. 

b- High temperature (short time) 72 Co for 15 min. 
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2- Canning; heating the food in hermetically can or pouches. 

3- Refrigeration; temp.between 4 Co-7 Co (without freezing). 

4- Freezing; temp.below -10 Co, complete inhibition of microbial growth but 

toxin present in food are not significantly affected. 

5- Dehydration; removal of water, but staphylococci, salmonella, can be 

expected to survive in dried food. 

6- Fermentation; Non diary (e.g. bread) and diary (e.g. milk) fermentation.  

7- Chemical preservation; salt and sugar are the most common preservatives. 

8- Blanching; mild heat treatment (hot water or stream) to fruit or vegetable 

prior to drying or canning. 

9- Irradiation; ionizing radiation destroy pathogens with out adverse side 

effect in food,but people may believe such food to be radioactive & unsafe.    
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4 -Global Environmental Pollution 

 
  Important public health issue, it is one of the main public health concern of 

last 20th & early 21st Centuries. 

  Major sources of environmental pollution are: -Transportations, -Industries,          

-Refineries,  -Power plants, -Refuses disposal, -Space heating, & others  e.g. 

pesticides, smoking………etc. ( All are due human activity →" So many people 

on earth consume so much energy & produce so much waste'')   

 Factors that increase the impact of the problem are deforestation and the use 

of certain type of Coal called 'fossil Coal' increase the Co2 emission, & -lack of 

effective environmental control program and environmental health education in 

many parts of the World. 

 

 3 important problems arise as a result of global environmental pollution; 

Green-house effect, acidic rain deposition and Ozone layer 

depletion.     
 

1-Green-house effect 
The term 'Green-house' used to describe how atmospheric gases (Co2, No2, 

So2, Methane, ozone, chlorofluorocarbons & miscellaneous others) in the 

troposphere stabilize earth temperature. These gases permit the passage of  the 

visible & UV-radiation which warmth the earth surface but block the escape back 

into space of reflected infra-red radiation. 

    The 'Green-house'  effect maintain the bio-sphere with  in a temperature range 

that sustain life, with out the green house effect all the radiant heat  from the sun 

would be reflected back into the space & the surface temperature would be many 

degree below zero. It is found that the concentration of 'Green house' gases rising 

(due to environmental pollution) & the temperature of the biosphere rise as a 

result & this would cause a global warming. 

 

2- Acidic rain deposition  
Mainly due to Co2, No2 and So2 in water vapor to produce carbonic acid, nitric 

acid and sulfuric acid consequently.    

 

3- Ozone layer depletion 
 The stratospheric ozone layer is located 12-24 Km from the earth's surface. This 

layer provides protection against harmful biological effects of UV- radiation. 

Stratospheric ozone layer has decline 4% in the last 12 years this is mainly due; 

1- To access use of chlorofluorocarbons (CFCs) when used extensively lastly 

in refrigerators, air-conditioners and other home appliances. 
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2- Oxides of nitrogen which emitted as exhausted gases by high flying 

supersonic jet aircrafts.    

This would lead to more UV-irradiation reach the earth  → Increase the incidence 

of skin cancer &cataract, UV-B radiation appears to suppress the immune 

system, can reduce croup  yield and also contribute to global warming.  

 

 

Effect of global warming 
1- Decline of soil moisture → Impair grain production. 

2- Alter the habit for pests such as insect, fungus & micro-organisms 

→Diseases of grain, fruit & vegetable. 

3- See level raise due to thermal expansion of see water mass & ice 

caps melting   → coastal flooding which contribute to depletion of 

fish stock & salination of coastal estuaries. 

4- Prevailing winds, oceanic up willing & more frequent hurricanes. 

5- It affects industry, transport, urban planning and human health as 

well.  


