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Chapter One: 

   History, Introduction and definition, Aim, Principle of Epidemiology, 

Multifactorial   causes, Complex Multifactorial causes, Environment Factors, Host 

factors, Factors change the balance of Healthy. 

Definition: 

  Epidemiology is a lateen, Greek wards Epi (upon), on demos ( the  people ),  or   

(population) as aggregation , and   logy  knowledge,  science  the knowledge or 

study of what happens to people. Epidemiology is the study of the determinants 

and distribution or frequency of  health, disease, and injuries in human populations.  

Epidemiology is the science concerned with the distribution and determinants of 

disease or disability in a community.  

A Glimpse of History: 

   For countries it was accepted that many mothers developed fever and died 

following childbirth. Puerperal fever an illness from bacterial infection of the 

uterus following childbirth had been since the time Hippocrates (460-377 B.C) .but 

it was not until the 18
th

 century when it became popular for women to deliver their 

babies in hospitals, that the incidence of the disease are rose to epidemic 

proportions. In Prussia between 1816-1875 over 363.000 women died of 

puerperal fever. In the middle of the 19
th

 century in the hospitals of Vienna (the 

major center of the world at that time) about one of every eight women died of 

puerperal fever following childbirth. An important clue in the source of the disease 

cane from death of Semmelweis's friend Kolletshta who had died of an infection 

as the result of a scalped wound he incurred while doing an autopsy.  

   The symptoms were the same as those seen in the women suffering from 

puerperal fever. Semmelweis reasoned that the same "poison" that had killed his 

friend was probably on the hands of the medical students who did autopsies and 

then attended the women in the first section which had upper infections  
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puerperal than the second section but that person transmitted the infection by 

puerperal fever. 

   The roots of epidemiology can be traced to Hippocrates, Greek physician who 

lived from about 460 to 375 BC and who is sometimes referred to as the first 

epidemiologist. Hippocrates and other of Hippocratic school believed that disease 

not only affects individuals but is a mass phenomenon. This was one of the earliest 

associations of the occurrence of disease with lifestyle and environmental factors, 

specifically geographic location. Epidemic and pandemic diseases clearly 

prompted the development of epidemiology as a science. In 1348,   In U.K. 1962 at 

past epidemiology terms as: "society of London defined Epidemics as including 

the disease classified zymotic or miasmatic. It was not until the late 19
th

century, 

however , that modern epidemiology came into existence . 

Foundation of epidemiology: 

   The ultimate goals of epidemiology are to determine the scale and nature of 

human health problems, identify solutions to prevent disease, and such as (HIV, 

HBV)in the health of entire population .Also offers community health nurses a 

specific methodology for assessing the health of aggregates. Whether the 

community health nurse's goals are to improve a population 's nutrition , control 

the spread of diseases deal with health problems , protect and promote the health of 

battered woman , or reduced the number of automobile crash injuries and fatalities 

at specific intersection, epidemiologic data essential. Epidemiology concerned with 

the study of epidemics of infectious disease. In this term that use in past widely 

because infectious diseases were responsible for large proportion of the Morbidity 

and Mortality in the community. 

Purpose of epidemiology:  

1. Epidemiology measures rate , persons , placed and time, these appears the 

tools of epidemiology such as incubation periods and epidemic curve  

2. during infections by age, sex, race, vehicles or vectors, possible sources of 

infection and others factors 
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3. The microorganisms is very important in the study of epidemiology that 

main Endemic-Epidemic infections in community and concerned with: 

a. The patterns disease occurrence. 

b. Communicable disease and identify the causes. 

c. Studies the reservoir and sources. 

d. Mode of spread of an infection and route of transmission of disease. 

There are two factors that determine the frequency of epidemiological     

 infections in the community: 

1.  Social factors. 

2.  Environmental factors. 

Uses of Epidemiology: 

1. Identifying the reservoir and mode of transmission of disease agent 

(microorganisms) can provide a means of preventing the disease. 

2. Identifying the origin of an epidemic depends of the characteristic and 

activity of those affected and unaffected by the epidemic. 

3. Worldwide travel and distribution of foods increase the global threat of 

disease. 

4. Diseases in which symptomatic humans are the only reservoir are the 

easiest to control. 

Aims of the study of epidemiology: 

1. To describe the state of health in a community or aggregate. 

2. To understand the use of epidemiological methods in primary, secondary 

and tertiary prevention. 

3. To identify epidemiological study designs for researching health problems. 

Some broad aims and goals of epidemiology are to: 

 Determine the primary agent or ascertain causative factors. 

 

 Understand the causation of disease, disorders, or conditions. 

 Determine the characteristics of the agent or causative factors. 

 Define the mode of transmission. 

 Define and determine contributing factors. 
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 Identify and explain geographic disease patterns. 

 Determine, describe, and report the natural course of disease, disability, 

injury, and death. 

 Determine control methods.  

 Determine preventive measures. 

 Aid in the planning and development of health services.  

 Provide administrative and planning data. 

 

Then to study epidemiology of infection disease we must look for: 

a. Causative microorganisms. 

b. Resources. 

c. Clinical course of the disease that, mild, moderate or severe. 

d. Treatment of that infectious disease and side effect of that treatment. 

e. Ways of prevention of disease. 

f. Control of that infection from spread to more population. 

Principles of Epidemiology: 

1.  Observation of the infection and community that have infection. 

2. Description of the state. 

3. Collection of data. 

4. Construction on important to deal with. 

In epidemiological studies appear more than one factor aggregate for 

occurrence of any disease: 

a. Multifactorial   causes. 

   The pathogenic microorganisms (microbes) that cause infectious diseases in 

human with some factors as for: e.g. TB infection to occur need: 

- microorganisms Tb bacilli 

- Poverty 

- Malnutrition 

- Over crowding 

- Alcoholism 

- Sun- light and darkness. 

b. Complex Multifactorial causes. 

 Agent of disease- etiologic factors . 

 Environmental factors. 
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 Host factors. 

  So these factors applied on any disease and some of studies or reference term this 

Triangle other definition Triangle "Biopsychosocialtheory, other model of the 

public health model of addiction as Epidemiologic triad for cause illness state that 

contribute to an illness, injury or wellness state. Intervention may focus on any of 

these three to prevent the spread of illness or to improve health in a population.  

 

 

 

 

 

 

                         1) Agent 

 

 

 

Fig1.1epidemiologic triad, Epidemiologists study the causal agent, the susceptible host, and 

environmental factors that contribute to an illness, injury, or a wellness state. Intervention may 

focus on any of these three to prevent the spread of illness or to improve health in a population : 
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1:  Agents factors: 

   An agent is a factor that causes or contributes to a health problems condition. 

Causative agents can be factors (e.g. bacteria that cause tuberculosis, rocks on a 

mountain road that contribute to an automobile crash) or factors that are lacking 

(e.g. lack iron in the body that causes anemia).  

The development of disease is dependent on the extent of exposure or includes six 

agents types: 

a. Nutritive elements agents. 

b. Chemical agents. 

c. Physical agents. 

d. Biologic (Infectious agents). 

e. Psychological agents. 

f. Genetic agents. 

   E.g. hemolytic Streptococcus Rheumatic fever this disease needs     sanitization 

of the body to the agent of B-hemolytic Streptococcus.  

2:  Environment Factors: 

The environment refers to all the external factors surrounding the host that might 

influence vulnerability or resistance.  conditions including the biological social and 

physical environmental existing at the time of exposure to agent includes factors 

such as : 

a.  Poverty. 

b. Overcrowding. 

c.  Social factors. 

d. Seasonal factors, Climate. 

e. Attitude.  

g. Geography. 

h. Weather. 

i. Safety of buildings.  

j. Water and food supply. 

k. Animals, plants, insects, and microorganisms. 

3: Host factors: 

   The host is a susceptible human or animal that harbor and nourishes a disease-

causing agent. Many physical, psychological, and lifestyle factors influence the 

host's susceptibility and response to an agent including: 
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a. Genetic, age, sex, race, and ethnic group. 

b. Physiologic state. 

c. Prior immunologic (Immunity). 

d. Inter current or preexisting disease. 

e. Human behavior. 

f. Constitutional factors.  

Factors Affect and change the balance of Health  

   Many factors were affecting to health and when analysis the history of disease 

involves the use of the epidemiological triangle that (Host, or person or patient , 

causative agent and environment but any change of those factors has been change 

the balance of health then that factors : 

1. Host factors. 

2. Agent factors. 

3. Environment factors. 

Host Factors: 

Host: an organism on or in which smaller organisms or viruses live feed and 

reproduce. Any susceptible man or animal exposed to microorganisms. 

Intermediate (host, host of animal) = Asexual cycle that depends on: 

a. Demographic data: Age, gender, ethnic background, race marital status, 

religion, education and economic status. 

b. Level of health: Genetic risk factor, anatomical factors response to stress, 

previous disease, nutrition, fitness, physiological status. 

c. Body defenses: Resistance and immunity, autoimmune system Lymphatic   

system. State of immunity such as susceptibility versus active or passive 

immunity. 

d. Human behaviors: Diet, exercise, hygiene, substance abuse occupation, 

personal and sexual contact use of health, resource, food handling. 

Spread of Disease: 

Any disease to spread an infectious agent must have: 

1. A suitable habitat in it normally lives and multiplies. 

2. A mode of transmission to the next host. 

3.  An appropriate rote to enter the host. 
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Chain of events in infectious process: 

• Etiological agent 

• Source/Reservoir 

• Portal of exit 

• Mode of transmission 

• Portal of entry 

• Susceptible host 

 

 

 

 

 

 

 

 

 

 

 

                                   

 

                                    Fig 1.2 Chain of events in infectious process 
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Modes of Transmission 

1. Vehicle transmission 

2. Vector transmission 

3. Contact transmission 

Incubation Period 

• The period of time after an infection is established but before the first signs 

or symptoms appear 

• Different diseases generally have different incubation times and symptoms 

• Therefore, can derive epidemic curves 
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Chapter Two  

   Factors Affect Health, Nutritive elements, Chemical, Physical, Biologic 

(Infectious), Psychological, Genetic agents, Affect natural, Resistance of the body, 

Causing specific disease, and type of nutrition. 

Causality: 

   Causality refers to the relationship between a cause and its effect .A purpose of 

epidemiologic study has been to discover causal relationships, so as understand 

why conditions develop and offer effective prevention. Over the years, however as 

scientific knowledge of health and disease has expanded, epidemiology has 

changed its view of causality.   

Chain of causation: 

   The scientific community's thinking about disease causation and the tripartite 

model has grown more complex; epidemiologists have used the idea of a chain of 

causation.  

   The chain begins by identifying the reservoir (where the causal agent can live 

and multiply) e.g. with plague, that the reservoir may be other humans, rats, 

squirrels, and a few other animals. But with malaria, infected humans are the major 

reservoir for the parasitic agents, by bite of an Anopheles mosquito which spend 

part of their life cycle in the mosquito's body; the mosquito in this case is the mode 

of transmission. 

 

 

 

 

 

 

Fig2.1 Chain of causation in infection disease 
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Multiple of Causation: 

   A more advanced concept multiple of causation has emerged to explain the 

existence of health and illness states and provide guiding principles for 

epidemiologic practice.  

   Dever's Epidemiological Model considers the health status of the host and 

how it is compacted by human biology, life-style, environment, and the health 

care system. Sometimes referred to a "web of causation "this model attempts to 

identify all possible influence on the health and illness processes also the 

problems. E.g. causation for myocardial inf arction or infant mortality.  

 

As conditions that lead up to this critical situation exist for years and come 

from many factors ,including heredity , lifestyle , environment ,and the health 

care system. This is important to recognition of multiple causes provides many 

points of intervention for prevention , health promotion , and treatments . 
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Disease: 

   Disease is Latin word mean dis = lack, ease = power mean lack of power or 

discomfort. Disease defines as abnormal state in which body physiology can't 

restore body comfort. Any disease results from end of two forces: 

1. Force of agent depend on : 

a. Type of agent. 

b. Virulence factor of agent 

c. Dose of infected agent. 

2. Force of host depend on : 

a. Nonspecific resistance. 

b. Natural immunity 

c. Acquired immunity. 

Force of host Force of agent End results 

Very high Very low No disease 

High Low Subclinical without 

Mild Mild Sign and symptom 

Low High Moderate or severe 

disease 

Very low Very high Fulminate (very sever 

disease) 

Low Rapid Exotoxin large death 

Disease Investigation 

• Establish diagnosis 

• Identify specific agent 

• Describe according to person, place and time 

• Identify source of agent 

• Identify mode of transmission 

• Identify susceptible populations 
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End result of the disease: 

1. Complete recovery. 

2. Clinical case (carrier). 

3. Recovery with defect. 

4. Death. 

   Incubation period start from the entrance of micro-organisms to the body until 

the appearance of sign a symptoms, (clinical cores of disease the appearance of 

sign and symptoms). 

Model of cause's disease: 

 

 

Causes of tuberculosis       

    INFECTION  

    Genetic factors 

    Susceptible Host Tuberculosis 

    Malnutrition  

    Crowded   

    housing  
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    Poverty 

 Risk factors for tuberculosis Mechanisms for  

      tuberculosis  

There are a number of multiple causation models in epidemiology, such as  

 Metaphoric - Krieger mode (1960). 

 Dever's model 1991. All the models point to the inter play of numerous 

factors in the presentation of a specific disease. Some of these factors are 

very easier to change and other is not. One way of remembering the 

categories of cause for disease is the acronym used in the model 

  (BEINGS) model. Obviously the factors in some of these categories are 

harder to change than others. 

 For example Genetic (G) factors remain the most difficult to manipulate, 

 Whereas nutritional (N) factors are more easily changed. 

 

BEINGS   model of cause's disease. 

B: Biological factors and behavioral factors. 

E: Environmental factors 

I: Immunological factors. 

N: Nutritional factors. 

G: Genetic factors. 

S: Services, social, spiritual factors. 

Biological factors: Viruses, Bacteria, fungi, and parasites. 

Type of biological agents. 

1. Animal origin. 

    a. Unicellular 

             E.g. Entamoeba histolytica = amoebiasis 

 Plasmodium spp.     =    malaria 

 Leshmania tropica   =   Leshmania 

 Salmonella typhi      =   typhoid. 
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          b. Multicellular e.g.  : 

          Round worm= Ascariasis , Ankylostoma 

 Flat worm =  T. saginata , T. solium 

 Tap worm = Schistoma 

2. Plant origin: 

a. unicellular 

          E.g. High bacteria = Actinomycosis 

       Lower bacteria = Cocci, Bacilli = many diseases 

      Yeast = Fungi = Many fungal diseases. 

      Spirochete = Leptospira 

       Rekettsia = typhus fever disease. 

     b. Non-cellular 

               E.g.:  Viruses 

       HBV, HAV, HCV   =   hepatitis  

      HIV    =   AIDS 

Inheritant Factor in Relation to the Environment: 

1. Spore formation. 

2. Viability. 

3. Antigenicity. 

4. Host specificity. 

E.g.: Affected human (only) = Cholera 

Affected human &animal = Sal. typhimurum 

             5. Sensitivity to chemotherapy and antibiotics. 

a. Chemotherapy 

 Some of microorganisms have specific chemotherapy. 

          E.g.: E. histolytica (cemitin) . 

          Plasmodium (chloroquin) . 
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b. Antibiotics 

Most biological of animal origin are insensitive to antibiotic, while most  

Of biological agent at plant origin are sensitive to antibiotic except  

viruses, but all of bacteria are either sensitive to antibiotic or resistant. 

   6.   Toxicity 

a. Endotoxin: produce by microorganisms and remain inside the cell doesn't 

liberate outside until lyses microorganisms leading to general symptoms 

fever, headache, join pain. 

b. Exotoxin : produce by microorganisms and liberated outside during life. 

It has specificity in its action: 

1.   Endotoxin affected GIT 

2.   Neurotoxin affected nerve cell. E.g. Tetanus, Rabies. 

3. Diphtheria exotoxin affected muscle of larynx, heart and nerve ending. 

  4. Erythrocyte toxin Streptococcus B 

              e.g.: Strep. pyogenes affected RBC Leading to scarlet fever. 

Inheritant factor in relation to the host 

1. Pathogenicity & Virulence. 

2.  Invasion & toxicity. 

3.  Tissue & selectivity. 

4.  Dose of agent. 

1. Physical factors:  divided into: 

A:  Geological as (soil factors): 

1.   Rocky or agricultural increase infections (infectious disease) 

2.   Amount of nutrient material in the soil 

3.  Mineral deposit in the soil e.g. sulfa or calcium decreases the                           

        growth of microorganisms. 

4.  Type of water.  
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a.  Underground water (pH high) affected life and survival in soil. 

E.g.:  Clostridium spp. 

b. Surface water (ph7), life and survival. 

E.g.: Shigella, E. coli, and Streptococcus 

   5.   Sanitation in the area. 

       B: Geographical factors: 

 
Town decrease infectious disease, Port increase infectious disease. 

 

       C: Climate factors: 

1. Temperature.   

2. Humidity. 

3. Air movement.  

4.  Rain  

5. Atmospheric pressure.  

   These factors important for airborne, a vector, breeding season, and for agent life 

survival, e.g.: Increase temp, outdoor increase files contamination of food, increase 

GIT infection such as summer disease e.g. typhoïde, paratyphoïde, cholera, etc. 

2. Biological factor : 

   Biological factors include plants and animals which live with human by itself it 

affect: 

a.  Agent as biological agent either animals or plants origin. 

b.   Reservoirs as brucellosis in cow. 

c.  Vectors as arthropod (intermediate host) . 

1. Social and habitual 

a. Population density. 

b. Education. 

c. Transportation. 

2. Economical factors : 

a. poverty 

b. Bad housing as (sunlight, ventilation etc.) 

c. Bad sanitation as (no chlorination in water, urination in water, bad 

sewage etc.) 
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d. Malnourishment causing defect in disease control and increase 

fatality, decrease diagnosis, decrease treatment, increase complication 

that increase fatality. 

e. Products of industrialization result in croup and allergic conditions. 

Nutrition Factors: 

1. Type of Nutrition. 

2. Affect natural resistance of the body. 

3.  Causing specific diseases. 

1. Type of nutrition: 

a.  mal-nourishment : qualitative (decrease intake of protein, vitamins, and 

minerals) 

b. Under-nourishment: qualitative sarvation leads to deficiency disease. 

c.  over–nourishment : quantitative leads to obesity (hormonal 

disturbance) 

            d.   food allergy : deficiency of special enzyme. 

               e.g.: allergy of egg, beans. 

2. Affect natural resistance of the body: 

a. decrease natural resistance of the body e.g skin and mucous membrane 

b.  Increase severity of illness. e.g. Vit. C deficiency. 

3. Causing specific disease. 

                     Protein - kwashiorkor 

      Mineral: I = Goiter, Ca = Osteomalesia 

                     Fe = Anemia, F1 = Dental cares 

    Vitamins: Vit A = night blindness 

   Riboflavin =   beriberi 

   Nicotinic acid = pellagra 

   B12 =   Anemia 

   Vit D = Rickets 

   Vit E = Repeated abortion and sterility 
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Genetic factors: 

   Inheritant disease in certain families depend on endocrinological factors or 

depend on races in jaw-Tb , Negron Tb. Rheumatoid arthritis, Tb, Rheumatic fever 

not Inheritant but occurs in families because : 

1. Overcrowding 

2. Malnutrition 

3. low hygiene  

4. decrease acquired 

5. Social and habitual factor  

Habit:  Taking row vegetable. 

  Drinking row milk. 

   Eating raw meat. 

Custom: Urination in river. 

 Swimming once per month 

Ignorance:  Increase incidence of infectious disease. 

On other host &factors: 

Sex factors: 

1. Host antigen contact ship.  

2. Decrease phagocytes through pregnancy and menstruation. 

 

Physical factors: 

   Stress, emotion, pregnancy woman inhibit phagocytes cell and decrease                 

    immunity. 

Age factor: 

1. Incidence  

   Incidence depends on exposure (Environment) and person immunity        

    which different in: 

a. Infant: incidence of infection disease is low because of passive    

                Abs from mother. 
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b. 2 - 4 years: incidence of infection disease high because high Infant    

         exposure and low artificial immunity. 

c. 4 - 6 years: outdoor trauma and infections because intake of food  

    outside with flies and dirt causing typhoid, cholera, staph poisoning. 

d. 6 - 14 years: infectious disease due to:  

    (1) artificial immunization, 

    (2) sub clinical infection. 

e. Puberty : infectious disease due to :  

1. Artificial immunization. 

2. Sub clinical infection. 

f. Adult & old age  : Increase in venereal disease, gonorrhea, AIDS 

1. Adult: Occupational disease; like cancer bilharzias,   

                           Ankylostoma. But woman more than male in exposure. 

2. Old age: decrease exposure, slow metabolism, inhibition of     

                        phagocyte Cyctes, stimulation for any foreign.    

                         Antigens is  low, increase    infectious disease. 

2. Clinical Course of the disease. 

   Small age   adult 

  Infectious hepatitis   Non icteric  Icteric 

  Poliomyelitis   Non paralytic  Paralytic 

Hemolytic Streptococcus   Fever, scarlet fever  Acute tonsillitis 

   

3. End result and severity:  

       Sever and fatal result 

       Young age -pneumonia, measles. 
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Chapter Three: 

   Chain of infection, Spread of diseases, Incubation period, events in infectious 

process, Contact transmission, Vehicle transmission, and Vector transmission. 

Learning Objectives 

At the end of this chapter, the student should be able to: 

Reservoir & Resources of Infectious Agent: 

   Infectious disease is disease that is caused the invasion of a host by agents 

whose activities harm the host's tissues (that is, they cause disease) and can be 

transmitted to other individuals (that is, they are infectious). 

   Reservoir is the natural location of the organism. This may be either an animate 

or inanimate location. The natural habitat or source of disease producing organisms 

is called reservoir. As part of their infectious cycle, all pathogens exist at least 

temporarily on or more natural environment is termed reservoirs of infection from 

which they are transmitted to humans. Microorganisms live, survive and 

transmitted to another human (host)  

There are three types of reservoirs: 

1. Human reservoir 

2. Animal's reservoir. 

3.  Environment Reservoirs. 

Human Reservoir: 

   The terms "infection" and "disease" are not synonymous. An infection result 

when a pathogen invades and begins growing within a human as host. Disease 

results only in and when as a consequence of the invasion and growth of a 

pathogen. Human bodies have defense mechanisms to prevent infection and should 

those mechanisms fail to prevent disease after infection occurs. Some of infectious 

agents are easily transmitted from person to person.  

The microbes that cause infectious diseases are: 

1. Bacteria(such as Salmonella, Streptococcus, Vibrio.     etc.) 
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2. Viruses (such as HIV, HBV, Poxvirus etc.) 

3.  Fungi (such as Aspergillus, Candida etc.) 

4. Parasites (such as Toxoplasma, Giardia, etc. or protozoa, and          

Helminthes. But Humans Reservoir : 

a. Symptomatic illness or human disease. 

         E.g. mumps, measles, smallpox, viruses 

Human were only reservoir and they were always symptomatic or  

clinical symptoms. 

b. Subclinical infection. 

         E.g. acute carries of Tb disease or Hepatitis carrier the HBV, HIV, and 

        HSV. 

    c. Chronic carrier. 

    A human or animals with a symptomatic infection that can be transmit to 

another susceptible person or animal. Carriers can transmit the disease to 

another by more than one a ways and cause disease to health person e.g.: 

HBV, HIV, typhus, cholera. 

Carrier: 

   Carrier defined as a person who is colonized with potential pathogen, but who is 

not ill, and can transmit that organism to other or without sign and symptoms that 

carrier divided into: 

1. According to the spectrum of disease. (clinical course of the disease)  into :  

a.  Incubation period as Diphtheria, mumps, measles. 

b.  Clinical sign and symptoms. 

c.  Convalescent stage e.g. hepatitis. 

d.  Post convalescent stage e.g. typhoid. 

2. According to type of disease. 
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a. Healthy carrier when a person harpers the microorganisms without any 

sign and symptoms. Give no history of the disease before and give no 

history contact person of that disease. e.g.: primary pulmonary Tb. 

b. Contact carrier when a person harpers the micro microorganisms without 

any sign and symptoms. Give no history of the disease before but give 

history of contact person of that disease. E.g. cholera, HAV, and measles. 

3. According to period of caring the microorganisms. 
 

a.  Transient carrier. 

     (1-2) weeks e.g. measles, mump 

b. Temporary carrier 

    (Few week-6 months) e.g. Diphtheria meningococcal, and meningitis. 

c.  Chronic carrier (few months- few years) e.g. Cholera, typhoid, 

paratyphoid, HBV. 

d.  Permanent (closed) carrier. 

    The microorganisms remain in tissue and tissue fluid e.g. Brucellosis, HSV. 

4. According to route of exit of microorganisms. 

a. Respiratory carrier. e.g.: 

      - Upper respiratory carrier such as Diphtheria, meningitis. 

        - Lower respirator carrier such as pneumonia, nocardiasis 

b. Urinary tract carrier. e.g.: typhoid 

c. Intestinal carrier. E.g. Cholera, Shigella bacilli dysentery 

d. Oral carrier. e.g. AIDS, (HIV), venereal disease as gonorrhea, Syphilis. 

e. Glandular carrier. 

     1. Milk. e.g.   Brucellosis 

     2.  Salivary gland e.g. Toxoplasmosis  

f. Tran placenta carrier. e.g. German measles, venereal disease. 

g. Mechanical carrier E.g. 

1. Insect in malaria. 

 2. Blood transfusions in HIV, HBV,  

 3.  Syringe in HIV, HBV 
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g.  Open lesion carrier. E.g. skin in Staphylococcus aurous by mucous 

membrane, in venereal disease. 

2- Animals reservoirs:(Zoonoses) 

   Many diseases were very important as reservoir of infectious agents exist in 

animals such as plague, rabies, malaria, Toxoplasmosis, Salmonellosis, 

Giardia, Entameoba, that can transmitted to humans, but primarily exist in 

other animals are called " Zoonotic " disease. 

Types of animals reservoirs: 

a. Insect in malaria reservoir is the anopheles mosquito 

b. Low vertebrate in dogs. E.g.:  Rabies in dogs. Toxoplasma in cats. 

c. High vertebrate E.g.:  Brucellosis in sheep. Brucellosis in cow. 

d. Birds. E.g. Sal. typhimurum, Cryptococcus 

e. Rodents. E.g.: endemic typhus, Bubonic plague. 

f. Domestic and wild animals: e.g.:  Brucellosis in sheep and cow. 

Toxophsmosis in cat birds. 

                 Campylobacter cause diarrhea. 

 

Zoonoses: 

   Some diseases are transmitted from an animal to a human or another animal or an 

infection from vertebrate to human. The human usually is dead end host for the 

organisms. e.g.: Many viruses such as rabies are transmitted directly from animals 

to human. Arboviruses infect arthropods such as mosquitoes, ticks, and sand flies 

then bite vertebrates and transmit the virus and about 80 type Arboviruses infect 

the humans and cause disease. 

- Rabies transmitted from dogs or fox or raccoon to humans. 

- Ring worm parasitic can be transmitted from muscles of pigs to a human 

in under cooked meat. 
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- Trichinosis this fungal infection that infects. Skin can be transmitted 

from cattle or pets to human. 

3:  Environment Reservoirs: 

           Some pathogens have environmental reservoirs and factors in causative   

       disease. Such as: biological, physical, social, economical, and habitual.  

Type of environmental reservoirs: 

1. Water: is very important to transmitted high disease and contain high 

infectious pathogenic microorganisms. e.g. Cholera , Streptococcus , 

Pseudomonas , also eggs & larva of parasites. 

2. Soils : 

a. Hard soil, Spore forming microorganisms (r\e.g. Clostridium tetani that 

cause tetanus disease. Clostridium welchii cause Gasgangreen. 

b. Soft soil: such as house garden (e.g. egg larva of Ankylostoma warm, 

Oocyst of Toxoplasma parasites. Also Salmonella typhi,  E .coli, HAV. 

Reservoirs and Sources are responsible for distribution of disease. But there is 

no difference between reservoir and sources in the disease directly transmitted 

such as measles, mumps. The reservoir is distinguished from the source of 

infection, the individual or object from which an infection is 

    actually acquired. E.g. Reservoir and source for Neisseria gonorrhea are the      

     same that is human. Reservoir and source of Salmonella typhi is difference  

     because reservoir is human and source is food & water. 

Then there are many difference between reservoir and sources in : 

1. Disease transmitted by insect's e.g. Leshmania 

2. Parasitic disease transmitted from soil, e.g.  reservoir (disease man)  

source (soil had eggs and larva) 

3. Plants reservoir, e.g. Plastomycosis and Coccidiodomycosis as fungal 

infection. 

4. Organic material reservoir 

a. Wood e.g. Plastomycosis.  
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b. Meat e.g. Brucellosis, hemolytic-fever 

c. Eggs e.g. Salmonella typhimurum 

5. Water reservoir 

a. Tap water e.g. cholera 

b. Swimming water e.g. Tinea saginata, Tinea barbi, Tinea 

capitis, Staphylococcus aureus, and Pseudomonas 

Transmission : 

   A successful pathogen must somehow be transmitted from its reservoir to the 

next susceptible host. More than one away, that term mode of transmission by can 

transmit diseases: 

A. Vertical transmission: Vertical transmission is from mother to child 

in uterus or disease passed directly from a pregnant woman to the 

fetus cross the placenta or in breast milk to newborn .e.g.: syphilis, 

rubella, (HIV/AIDS) disease. 

B. Horizontal Transmission : 

1. Direct contact: Direct personal contact is a major transmission route for 

spread of infections in hospital and other health care as nosocomial 

infections- noso disease  

 

a. Person to person. e.g. : Syphilis cause by Treponema palladium 

Gonococci = by N. gonorrhea. Hepatitis (A) & (B) by HAV and HBV 

b. Infectious dose. e.g. Bacillary dysentery cause by Shigella that numbers 

of bacilli only (100 numbers) to make possible to cause the dysentery 

disease. 

c. Sexual transmission disease (STD).e.g.: Herpes by HSV-1 and HSV-2, 

AIDS by (HIV). 

d. Skin to skin transmission, e.g.: wounded injury by Staphylococcus 

aureus, Scabies. 

2. Indirect contact: Indirect contact is a common from for transmission of 

microorganisms from an infected source to a susceptible host a contaminated 

intermediate objects  
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a. Mechanical: Transfer of pathogens via inanimate objects such as 

clothing, table tops, doorknobs, drinking glasses as HAV, 

Staphylococcus aureus contaminate his or hands when touching asking 

infection or his colonized nose. 

b. Biological: This form of transmission is mediated by a variety of 

invertebrate and vertebrate source as Mosquito, Rodent, and Tick. 

c. Airborne: sneezing and coughing can transmit microorganism in a fine 

spray. 

- crowded rooms 

- environment reservoirs by dust, soil 

- droplet particle, sputa 

d. Common vehicle: as water, food etc. 

 

 

 

 

 

 

 

 

 

 

 

 

      Fig. 3.1 some habitats (or reservoirs), transmission modes, and entry routes    

                  for diseases. 
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Chapter Four:  

 

Entry of pathogens: 

   The extent of the spread of an infection agent in the body and length of time 

between exposures to the agent on onset of disease symptoms which called 

"Incubation period. e.g. typhoid fever disease many as 10.000 peoples that 

exposure in 1963 in Switzerland by drinking water contaminated with Sal. typhi 

the cause of the disease the long I.P. of the disease 10-14 days allowed widespread  

 

The route of any infectious agent: 

a. Respiratory tract system: e.g. viruses inhaled a reach mucous 

membrane of the nose, throat, trachea such as mumps, measles, 

Streptococcus, etc.  

b. Digestive tract. :The pathogens entry and spread by fecal/oral routes 

such as Clostridium perfringens (welchii ), Salmonella typhi , Strep. 

Spp. 

c. Urinary Tract. :e.g. The importance of Coliform bacilli in urinary 

infections as : E .coli , Klebsiella, Proteus. 

d. Genital tract: e.g. :  Infectious from person to person by sexual contact 

as venereal disease such as Gonococcus infection by Neisseria 

gonorrhea, Trichomonas disease by Trichomonas vaginlis or Syphilis 

cause by Treponema palladium. 

e. Through skin.  :More pathogens entry to human via skin cause many 

diseases by contamination with infectious agents. e.g. Gas gangrene 

cause by Clostridium welchii or. Cl. tetani, Staph. Aurous,   Smallpox 

virus, and Herpes virus. 
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Communicable disease: 

 Communicable disease are infectious disease when the source of 

infection is human (man) e.g. measles, mumps, hepatitis, AIDS, but 

sometimes not human e.g. brucellosis, toxoplasmosis, tetanus.  

 Period of communicability is the time of transfer of pathogenic 

microorganism to form disease. 

Types of communicable disease: 

1. Pathogenic microorganisms transmitted through mucous membrane 

stikon it and causing fever e.g. Diphtheria, measles, mumps. 

2.  Late incubation period- clinical course- convalescent- post convalescent 

period. (Few days- several weeks) e.g poliomyelitis,   typhoid. 

3. Disease transmitted by sucking of arthropod period (the period when the 

microorganism found in blood) e.g malaria, Leshmania, typhus fever, 

yellow fever. 

 

 Communicable disease occur in every country, every urban and rural 

area, and in every neighborhood from the very rich to the very poor.  

 Nurses who provide care in combating communicable disease must have 

a basic understanding of epidemiology infection control, microbiology, 

medicine, public health and nursing. 

 Furthermore the community nurse must be having knowledge of the 

legal system which mandates prevention and control of communicable 

disease locally, nationally, and worldwide. 

 Health professionals need  to be alert, conscientious monitors of the 

public health, and control and need reach the level of disease control 

because of : 

1. Disease spread through contact with an infected person or partial. 

2. Environmental factors such as waste, garbage and stagnant water 

also facilitate for spread disease. 

3. Unhealthy persons such as, weak, malnourished, or with poor 

hygiene are at grater risk of disease. e.g. communicable disease 
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such as chickenpox, measles, diphtheria, Tb, AIDS, scarlet fever, 

tetanus etc. Today quarantine, sanitary precaution, and travel 

restriction remain methods of communicable disease control. 

 

Applied of epidemiologic Principles and Methods: 

 

   Epidemiology began as the study of communicable disease affecting large 

population. Although the scope of epidemiology has expanded to include 

non-communicable disease and other health-related issues, epidemiologic 

principles are still the backbone of communicable disease control. 

   Preventing communicable disease begins with knowledge about: 

 

1. The links in the chain of infection.  

2. The relationships and interactions among the infectious agent 

(causative microorganism ),  

3. The host (human or animal incubating the agent ). 

4. The environment (i.e., the epidemiology triangle). 

Communicable disease control depends on: 

1. Discovering the weak link in the triangle. 

2. Developing measures that attack and reduce or eliminate that threat. 

3. Control efforts include prevention activities and efforts to reduce the 

seriousness of  an illness as measured by severity, the length of illness , 

the cost of treatments , the short- and long-term effects, and the risk of 

death 

Communicable Disease Investigation: 

   In accordance with epidemiologic principles, communicable disease 

investigation involves five steps: 
1. Identify the disease.  

2. Isolated the causative agent. 

3. Determine the method of transmission. 

4. Establish the susceptibility of the population at risk.   

5. Estimate the impact on the population. 
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   With this knowledge, public health officials can plan an effective intervention 

program. The community health nurse contributes to investigation effort at every 

level. The nurse in direct client care may be the first to identify the onset a 

communicable disease ,to determine new victims and their relationship to known 

victims ( contact cases ) , and to discover patterns in the spread of the 

communicable disease .Nurses are currently involved with other health care 

professionals in population –focused investigation and intervention program design 

as : 

a. Causative agent: Pathogenicity, invasiveness, virulence and active 

inactive dose. 

b. Means of transmission: Direct or indirect contact, source to a new host 

or carrier droplets etc.  

c. Characteristic of host: Immunity defense mechanisms include tears, 

skin, mucus, saliva and cilia –hairs in nose, also as natural or artificial   

immunity, active or passive immunity.  

d. Environment: Communicable disease control as temperature, humidity 

radiation, pressure, and ventilation .By this can all be used to decrease the 

transmission of infectious disease. Crowding, famine, and mobility of 

people increase the possibility of spreading disease. 

 

 

 

 

 

 

 

 

 

 

                                 Fig. 4.1 transmission 0f communicable disease 
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                           Fig: 4.2 breaking the chain of infection in HIV and AIDS. 

 

Epidemiology and Clinical Practice 

• Clinical practice dependent on epidemiology 

• Epidemiology defines natural history of disease 

• Even descriptive information is useful 

The Epidemiologic Approach 

• Multistep process 

• First - determine association 

• Then prove causation 

• Not all associations are causal 

• Examine validity, false assumptions: e.g. - fluoride in water 

1: Respiratory Route: 

Disease                         Causative agent             Incubation peioroid 

 

 

Chickenpox Vercella - Zoster Virus 

(VZV) 

14-16 days 

Diphtheria Corynebacterium 

diphtheria 

2-5 days 

Pertusis Bordetella pertussis 6-20 days 
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Whooping cough   

German measles Rubella virus, 

Rubivirus 

14-21days 

(rubella)   

Measles/rubella Rubeda virus 9-12 days 

 (Paramyxovirus)  

Mumps Mumps virus 16-18 days 

Tuberculosis (TB) Myco. tuberculosis (d) several weeks 

Influenza virus , (flu) 1-2 days 

Mononucleosis Epstein- Barr virus 2 weeks 

Kissing disease (EPU)  

Influenza Hemophilus 

influenzae 

less than 10 days 

Erythema infectious  Illness rash Week-months 

Scarlet fever B- hemolytic 

Streptococcus 

3-6 days 

2: Integumentary Route: 

Impetigo Group A 

Streptococcus or 

Staphylococcus 

4-10 days 

Pediculosis Parasitic lice Lice 10 days 

Scabies Parasitic mite Long as eggs or  

mites are alive 

Tetanus Clostridium tetani Ally 8 days 

3:Gastrointestinal Route:   

Poliomyelitis Poliovirus 6-20 days 

Salmonellosis Salmonella typhi or 

Sal. paratyphi 

7-10 days 

Shigellosis (Bacillary 

Dysentery) 

Shigella spp. (week) depend  

on serotype 
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Intestinal parasites (round worms and  

pinworms 

Months or more 

Toxoplasmosis Toxoplasma gondii Long periodic 

(protozoa)  Latent phase 

Hepatitis A ( HAV ) Hepatitis A virus 15-40 days 

4: Serum Route: 

 

Hepatitis B ( HBV ) Hepatitis B virus (HBV) 1-6 months 

AIDS Human immunodeficiency 

Virus (HIV) 

2-10 years Before 

AIDS 

5: Sexually Transmitted Route: 

Herpes Herpes simplex 

virus(HSV-1) (HSV-2) 

2-12 days After 

exposure 

Cytomegalovirus(Mononucleosis) (CMV) 6 months 

 

Venereal warts or HPV Papilloma virus 1-3 months 

Gonorrhea Neisseria  

gonorrhea 

   2 days-3 weeks 

Chlamydia Chlamydia spp.     5 days- longer 

Syphilis Treponema 

pallidum 

          3-6 weeks 
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Vectors: 

 A vectors are a biological or inanimate source that aids in the transmission of 

infection from one host to another. Types of vectors: 

1. Arthropods: Fleas, mosquitoes, flies, and ticks e.g.: malaria disease by 

mosquitoes.   Leishmania by sand fly. 

2. Birds :e.g.   Salmonella typhimurum cause food poisoning. Toxoplasma  

gonidi cause Toxoplasmosis. 

3. Lower vertebrate: Frogs, Turtles    ----------- Salmonella 

4. High vertebrate: e.g. goat and sheep cause Brucellosis by B melitensis , 

and B. abortus 

5. Inanimate objects. e.g. Fungal by soil or spores. Clostridium tetani in soil 

cause tetanus. Clostridium perfringens (welchii) cause gas gangrene 

Aspergillus flavus &Bacillus anthraces cause disease by aerosol into 

lungs. 

Vectors also transmitted by: 

a. Biological: Where the vector (mosquito) actively, participates is the life 

cycle of the pathogen i.e. as malaria. 

b. Mechanical: Where the vector becomes contaminated through mechanical 

contact with an infected source as Chlamydia trachomatis(trachoma carried 

on the feet of flies from one eye to another. 

c. Format: A mechanical transmission where the agent is an inanimate objects 

(bedding for scabies). 

 

Parasitism: Parasitism a characteristic mode of microorganism to live in or on 

another organism depending directly on it for food and shelter. 

Parasite is microorganism live in or on the organism depending 

directly on it for food and shelter. 
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Types of Parasitism: 

1. Commensal microorganism lives in or on the organism depending on it by 

food or shelter and doesn't injure his tissue. 

2. Pathogenic microorganisms live in or on the organism depending on it by 

food and shelter and injured its tissues. 

3. Symbiosis that microorganisms live in or on the organism depending on it 

by food and shelter and both of them retain advantage e.g. E-coli in large 

intestinal. 
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Chapter Five: 

IMMUNOLOGY 

Overview of the immune system 

   We are constantly being exposed to infectious agents and yet, in most cases, we 

are able to resist these infections. It is our immune system that enables us to resist 

infections. The immune system is composed of two major subdivisions: 

1. The innate or non-specific immune system. 

2. The adaptive or specific immune system. 

 

 The innate immune system is our first line of defense against invading 

organisms while the adaptive immune system acts as a second line of 

defense and also affords protection against re-exposure to the same 

pathogen.  

 Each of the major subdivisions of the immune system has both Cellular and 

Humoral components by which they carry out their protective function.  

 In addition, the innate immune system also has anatomical features that 

function as barriers to infection. Although these two arms of the immune 

system have distinct functions, there is interplay between these systems (i.e., 

components of the innate immune system influence the adaptive immune 

system and vice versa). 

 Protect against invading organisms, they differ in a number of ways.    

   The adaptive immune system requires some time to react to an                 

invading organism, whereas the innate immune system includes defenses that, 

for the most part, are constitutively present and ready to be mobilized upon 

infection.  

 The adaptive immune system is antigen specific and reacts only with the 

organism that induced the response. In contrast, the innate system  
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 is not antigen specific and reacts equally well to a variety of organisms. 

Finally, the adaptive immune system demonstrates immunological 

memory. It “remembers” that it has encountered an invading organism and 

reacts more rapidly on subsequent exposure to the same organism. In 

contrast, the innate immune system does not demonstrate immunological 

memory.  

 All cells of the immune system have their origin in the bone marrow and 

they include myeloid (neutrophils, basophils, eosinpophils, macrophages 

and dendritic cells) and lymphoid (B lymphocyte, T lymphocyte and 

Natural Killer) cells, which differentiate along distinct pathways.  

 The myeloid progenitor (stem) cell in the bone marrow gives rise to 

erythrocytes, platelets, neutrophils, monocytes/macrophages and dendritic 

cells whereas the lymphoid progenitor (stem) cell gives rise to the NK, T 

cells and B cells. 

 

 

 

 

 

 

 

Non-specific Immunity Specific Immunity 

Response is antigen-independent Response is antigen-dependent 

There is immediate maximal 

response 

There is a lag time between exposure 

and maximal response 

Not antigen-specific Antigen-specific 

Exposure results in no 

immunologic memory 

Exposure results in immunologic 

memory 
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Immunity and Resistance: 

Immune responses can be innate (non- adaptive) or adaptive (acquired). 

 

 

 

                    Fig: 5.1: defines of the humans body's agents microbes 

Top: The innate immune system is characterized by physiological barriers to entry 

of pathogenic organisms very fast defense responses. 

Bottom: the adaptive immune system consists of cells displaying antigen 

recognition molecules and has the capacity for long-term memory. The 

complement system consists of more than 20 proteins in serum capable 

of lysing antibody-coated cells 

Innate Immunity: 

   Innate immunity is non- specific resistance that is pre- existing and is not 

acquired through contact with an on self (foreign) known as an antigen. It is 

nonspecific and includes barriers to infections agent. e.g. 

1. Skin and mucous membranes.  

2. Phagocytic cells. 

3. Inflammatory mediators. 

 



49 

4. Complement components. 

It may vary with age and with hormonal on metabolic activity. 

Resistance: (Immunity) 

   Resistance is the power of the body to prevent any pathogenic microorganisms 

exposed to it's from enter the body. The period of pathogenesis begins with the 

stage of early pathogenesis in which normal cellular or immune system adaptation 

break down from exposure to noxious agent or stimulus (infectious agents). When 

the individual is first exposed to a disease- producing agent and ends upon 

emergence of clinical symptoms that define disease. The second and third stages of 

pathogenesis correspond to  

   The Early and late clinical periods, the point at which symptoms appear during 

pathogenesis depends on the individual disease. Resistance divided into: 

A:  Nonspecific resistance. 

B: Specific resistance. 

A. Nonspecific resistance : (Innate immunity)Innate immunity – Non- 

specific resistance or defense mechanisms that healthy individual is able to 

protect himself from harmful microorganisms in the environment by a 

number of very effective mechanisms present from birth term innate 

resistance – non -specific that they are effective against a wide range of 

infective agents by more than one method or barrier : (or physiologic 

barriers : 

1. Mechanical barriers: These are skin and mucous membrane : 

a. Epithelium of skin and mucous membrane by sticking of  

microorganisms filtration by cilia 

b. Mucous secretion of mucous membrane contain lysozyme  (lyses of 

pathogens) 

c. Skin, hair follicles, sweat or sebaceous gland (acidic secretion) that 

inhibition of pathological microorganism when attack skin (Lyses). 

d. Vaginal acidity 
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e. Tears – Lysozyme enzyme. 

f. Stomach acidity 

g. Intestine prolytic enzyme. 

 

2. Fixed lymph node barriers. 

a. phagocytes cells (phagocytes enzyme) 

b. Natural antibodies by : 

1. Opsonin protein in blood and tissue fluid coat microorganisms. 

2. Properdin coating  

3. White B.C cells 

- Eosinpophils (acidophil) produced acid  

- Basophils 

- Neutrophils 

- Macrophage which lyses the microorganism 

 

4. Blood barrier: White B.C. phagocyte cells, opsonin and properdin. 

5. Tissue barrier : 

- Biochemical contact of tissue. 

- B-lysine, polypeptide, both lyse any microorganisms. 

   Few microorganisms are capable of penetrating intact skin, but many can enter 

sweat or sebaceous glands and hair follicles and establish themselves. And escape 

from tissue barrier it remain and multiply leading to clinical sign and symptoms. 

As well as barriers there were others innate immunity such as species and strain 

individual age, Hormonal in sex, and Nutritional factors. For example: -  

- Abnormality of the RBC (sickling) which cannot be partized  by   

plasmodium falciparum this resistance to malaria 

- Death rate from infectious disease is grater in the male than the   female. 

 

- Both infections hepatitis and whooping cough have a higher morbidity and 

motality in the females. 
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- Poor diet associated with poor environmental conditions and increased of 

infection.  

Adaptive Immunity: 

 Adaptive immunity which occurs after exposure to antigen (e.g. an 

infectious agent) is specific and mediated by either antibody or lymphoid 

cells.  

 It can be passive or active. 

  Acquired immunity: (Resistance) 

 To give expression to acquire from of immunity it is necessary that 

Antigens (Ags) of the invading microorganisms should come in contact 

with cells of the immune system (Macrophage and lymphocytes) and so 

initiate specific immune response this response take two forms which 

usually develop in parallel : 

1. Humoral immunity :( Humoral Immune Response) 

   This type depends on the appearance in the blood of globulins known as 

antibodies (Abs) or Immunoglobulin's (Igs) their type are IgG, IgM, IgA, IgE, 

and IgD. 

2. Cell-mediated immunity: (cellular immune response) 

 This depends on the development of lymphoid cells which are    

specifically sensitized to inducing antigens and react with Age to bring     

about cytotoxic effects. e.g. cells containing viral Age or on foreign   cells   

as  pathogenic agents. 

 Acquired resistance (specific immunity) present in blood and body    fluid 

as a specific Abs obtained either naturally or artificially may be acquired 

into two main ways : 

 

 

A .  Actively acquired immunity: 
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 It may be include by overt clinical infection or deliberate artificial 

immunization. Sometime silent infection (subclinical) without any sign and 

symptoms. (e.g. active Abs to TB in person from silent infection with TB 

bacilli.  

 Also in case of measles active acquired immunity Abs as characterized :  

 

a. long life                

b. Prepared by person. e.g. : some infection such as diphtheria, wooping 

cough, smallpox and mumps usually induce along last immunity, others 

such as common cold, influenza and pneumococcal pneumonia confer for 

short time but others failure not prevent infection by other serotype of the 

same organism because of difference in their surface Age e.g. 

pneumococcal capsules. 

 

B . Passive acquired immunity: 

 Passive Abs transmitted to the fetus through placenta and through 

colostrum. E.g. tetanus, and measles Abs.  

 In some species such as human and rabbit by part of the Igs polypeptide 

chain has necessary for affecting the transfer.  

 Pooled human Igs is also used as source of Abs number of infections 

including measles, smallpox, and hepatitis when it given during the 

incubation period to modify or prevent the attack. Human Igs is also given 

to patients with a congenital inability to make Abs globulin. 

 

 Passive Abs characterized by: 

a. Short duration Abs activity increase at birth and continue to decrease in 

it activity at 6 months and become less after 1 year. 

b. Prepared the mother through pregnancy. Lymphocytes have specialized 

function. B cells make antibodies, cytotoxic T cells skill virally infected 

cells helper T cells coordinate the immune response 
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c. by direct cell-cell interactions and release of cytokines which help B 

cells to make Abs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Acquired 

immunity 

Antibody and 

1 or cells-

mediated 

Active 

Passive 

Infection 

Vaccination 

Sub clinical 

Tran placental or via colostrums 

antibody mediated 

Administration of immune serum or cell 
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Chapter Six: 

Artificial acquired Immunity: 

 Artificial immunity is immunity induced  and made  by man as 

vaccines or immunoglobulins Igs. 

 Antibodies in the blood and tissue fluid obtained either by artificial 

passive immunization (injecting with Abs) or by artificial active 

immunization (injecting body with Ags). 

A: Passive artificial acquired immune. 

1. Type injecting Abs from sera, hyper immune sera or gamma globulin. 

2. Antibodies passive artificial immunity prepared in animal. 

3. Short duration Abs- 3 weeks. 

4. Used for treatment e.g. antitetanic serum ant-idiphtheria serum. 

5. Used for prophylaxis. E.g. whooping cough. 

6. Hyper immune serum in old people's prophylaxis. 

B: Active artificial acquired immune. 

          1.  Injecting Ags. stimulate active Abs. 

          2.  Active Abs long life. 

          3.  Type active artificial Ags. either vaccine or toxin. 

 

Antibodies: 

 Antibodies (immunoglobulins, Igs) are formed by B Lymphocytes. Each 

individual has a large pool of different B Lymphocytes that have a life span of 

days or weeks and are found in the bone marrow, Lymph, nodes, and gut – 

associated Lymphoid tissues (e.g. tonsils or appendix). 

 These immunoglobulins serve as receptors for a specific antigen, so that each B 

cell can respond to only one antigen or a closely related group of antigens.  
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 Antibodies are which react specifically with the antigen that stimulated their 

production.  

 They make up about 20% of plasma proteins. 

All immunoglobulin molecules are made up of light and heavy polypeptide 

chains consists of two light (L) and two Heavy (H) chains. 

  

  

    Fig: 6.1: 

Immunoglobulins (Abs) classes: 

1. Immunoglobulin G (IgG). Subclasses IgG1, IgG2, IgG3, andIgG3. 

2. Immunoglobulin M (IgM). 

3. Immunoglobulin A (IgA). 

4. Immunoglobulin E (IgE). 

5. Immunoglobulin D (IgD). 
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Antibody- Mediated (Humoral) Immunity: 

A. The primary response 

 When an individual encounters an antigen for the first time, antibody to 

that antigen is detectable in the serum within days or weeks depending 

on the nature and dose of the antigen and the route of administration. 

 Abs in serum continues to rise for several weeks and then decline to 

very low levels. 

      B:  The secondary response: In the event of a second encounter with the same 

antigen after the primary response the Abs response is more rapid and 

rises to higher levels than during the primary response. 

 

 

 

 

 

 

 

 

 

 

 

                                       Fig. 6.2 primary and secondary response 

Antibody- Cellular Immune Response: 

            First-set reaction     -------     by first graft from donor 

Second-set reaction ---------      by second graft from original donor 

Graft rejected by lymphocyte but not by serologic antibodies  

Vaccination: (Immunoprophylaxis): 

 Active immunization is known as vaccination, a wide range of Ags 

preparation is in use as vaccines from wide organisms to simple peptides and 

sugar. 
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 In past used varulation (powder smallpox scab material in to healthy 

individuals via intradermal scarification) in 1720s by lady Montagu. Jenner 

in 1796s used the first vaccine, that he observed milkmaids who had 

contracted a mild, pox-forming disease from infected cows were taking 

immune to smallpox.  

 These observations Jenner introduced a cowpox vaccination term 

(vaccination). 

 Pasteur- in 1876s he developed a vaccine that prevented fowl cholera using 

old cultures of cholera bacilli that had lost virulence.  

 

 

 

 

 

 

 

 

 

 

 

   In 1881s he introduced attenuated vaccines that prevented anthrax in 

animals. 

 In 1885, he successfully immunized Joseph Meister rabies using extracts 

of spinal cord from infected rabbits. 

 Roux and Yersin in 1890s discovery of a chemical means of reducing the 

toxins toxicity used the attenuated toxins (Toxoids) to produce antitoxins 

in horses, which used protected patients from the infection (passive 

immunization). 
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 Tetanus and diphtheria Toxoids, safe for human use and among the 

effective vaccines available were eventually developed and introduced for 

(active immunization). 

 Calmett and Guerin in 1921s developed vaccine using an attenuated 

strain of Mycobacterium bovis to counteract tuberculosis. 

 Sabin in 1950s introduced an oral polio vaccine that demonstrated and for 

all the safety of mass immunization with an attenuated virus. Vaccination 

therefore involves adaptive immunity the art of vaccination being to 

produce antigenic preparation from the pathogen that are : 

 

1. Safe to administer. 

2. Induce the right sort of immunity. 

3. Affordable by the population at which they are aimed. 

  Type of vaccine: 

 Vaccines are Small antigens can be made synthetically or by genes 

cloning. But future vaccines will use genes and vectors to deliver 

antigens, and Anti-idio type vaccines could be used when the original 

antigen in unsuitable. 

 The types of vaccine (Ags.) depend on many factors. In general the 

more antigens of the microbe retained in the vaccine, the better and living 

organisms tend to be more effective than killed ones, types are  : - 

1.Living organisms. 

a. Natural: e.g. Vaccine for smallpox, Vole bacillus TB historical. E.g. 

Polio (saline oval polio)measles, mumps, rubella. 

b. Attenuated e.g. yellow fever, Vercella-Zoster human                  

herpes virus (HHV) (BCG) for TB Bacilli Calmett Guerin.  

3. Non-living (dead) organisms. 

 killed inactivated :E.g. viruses polio, Rabies, influenza, HAV, 

bacteria, Typhoid, Cholera, Pertusis, plaque 



59 

3. Sub cellular fragments of organisms. 

a. Capsular e.g. Pneumonia (Pneumococcus) 

b. Polysaccharides e.g. Meningococcoi,Haemophilus Influenza., 

and Moraxella catarrhalis. 

c. Surface antigen HBV. 

 

4. Toxoids: e.g.  Diphtheria, tetanus(use toxin + formalin) inhibit toxicity allow 

only Antigenicity. 

5. Recombinant DNA based vaccines. 

a. Gene cloned e.g. HBV (Yeast-derived and expressed) 

b. Gene expressed    experimental Inventors 

c. Naked DNA        experimental 

6. Anti-idiotype. experimental (synthetic oligopeptide vaccines) . 

 Natural live vaccines have rarely been used, but attenuated live vaccines 

have been highly successful because attenuation "changes" that 

microorganism to make them able to grow and cause disease in their natural 

host. 

 Inactivated toxin and Toxoids are the most successful bacterial vaccines. 

 Small antigens can be made synthetically or by genes cloning.  

 But future vaccines will use genes and vectors to deliver antigens, and Anti-

idio type vaccines could be used when the original antigen in unsuitable. 

 

 

 

 

 

 

 



61 

Hypersensitivity  

 Occasionally, the immune system responds inappropriately to the 

presence of antigen.  

 These responses are refered to as hypersensitivities.  

 There are four different types of hypersensitivities that result from 

different alterations of the immune system. These types are classified as:  

 Type I:Immediate Hypersensitivity  

 Type II: Cytotoxic Hypersensitivity  

 Type III: Immune Complex Hypersensitivity  

 Type IV: Delayed Hypersensitivity  
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Chapter Seven  

    Types of Epidemiologic Studies: 

   The goals of Epidemiologic investigation (studies) are to identify the causal 

mechanisms of health, illness states, develop measures for preventing illness and 

promoting health. Epidemiologists employ an investigative process that involve s a 

sequence of epidemiologic investigation can be divided into three major types of 

studies: 

1. Descriptive epidemiologic studies: Focuses on the amount and distribution 

of disease and health problem within a population  Which relies primary on 

existing data and answers the following questions  : 

a. Who is affected and develop that disease. (Person)? 

b. Where is the disease distributed in the human population (Place)? 

c. When is the disease occur, present (Time)? 

d. What is the overall effect of the disease (population)? 

       Then investigation, the researchers seek to establish the occurrence of     

        problem. Almost always involve some of broad-base quantification and   

       statistical analysis such as Counts, Rates, Prevalence, Incidence and   

        Computing rates. 

2. Analytic epidemiologic studies 

 Type of study                   

 Design 

 Analysis of data 

           Which concern activities related to identifying possible causes for the               

          occurrence of a disease this type divided into: 

a. Observational studies. 

1. Cross section studies: to examine relationship between potential 

causal factors and disease of a specific time. In the present time. 

 

2. Case-control studies: compare individual with particular condition or 

disease (cases) those who don't have disease (control). This  
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3. study determines whether cases differ in their exposure to a specific 

factor or a characteristic relative to control, in the past time. 

4. Cohort studies: based on monitor a group of disease free individuals to 

disease occurs. In the future time. (An crample the investigation of a 

short of smoke and non-smokers over time to estimate). 

b. Scientific studies: Take information and used it in epidemiologic inquiry 

carefully designed scientific studies. The nursing profession has recognized 

the need to develop a systematic body of knowledge on which to base 

nursing practice Systematic research is becoming an accepted part of the 

community health nurses role. 

c. Prevalence studies: describe patterns of occurrence, as in the study of 

Varicella deaths in New York. They may examine causal factors, but 

prevalence study always looks at factors from the same point in time and in 

the same population. 

d. Case-Control Studies: compare people who have a health or illness 

condition  ( number of cases with the condition  ) with those who lack this 

condition ( controls ) .These studies begin with the cases and look back 

over time for presence or absence of the suspected causal factor in both 

cases and controls. In a case-control study, the two groups should share as 

many characteristics as possible, to isolate possible causes; randomly 

selecting first- and second –grade classrooms helps to ensure this. 

3. Experimental Epidemiologic Studies. 

 In an experimental study, the investigator actually controls or changes the 

factors suspected of causing the health condition under study and observe 

what happens to the health state. 

 In human populations, experimental studies should focus on disease 

prevention or health promotion rather than testing the causes of disease, 

which is done primarily on animals .Experimental studies are carried out 

under carefully controlled condition. 
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 The investigator exposes an experimental group to some factor thought to 

cause disease , improve health , prevent disease or influence health in some 

way as ( in the women's Health study ).  

 Also observed a control group but without the exposures factor.  

 The incidence of lung cancer who apply experimental methods to test 

treatment and prevention strategies.  

 The investigator randomly assign subjects a risk for particular disease to an 

experimental or a control group and observe both groups for the occurrence 

of disease over time 

Epidemiologic Research: 

 The community health nurse who engages in an epidemiologic investigation 

becomes a kind of detective.  

 First, there is problem to solve, a puzzle to unravel, or question to answer.  

 The nurse begins to search for basic information, for clues that might help 

answer the question.  

 There is a narrowing of possible suspects until the causes of a disease, the 

consequences of a prevention plan, or the results of treatment are identified 

.On the basis of this investigation, the nurse can draw further conclusions and 

make new applications to improve health services.  

 Epidemiologic studies are a form of research. Epidemiologic research  

involves seven steps can be undertaken with these steps : 

1. Identify the problem. 

2.  Review the literature.  

3.  Design the study. 

4. Collect the data. 

5. Analyze the findings. 

6. Develop conclusions and application . 

7. Disseminate the findings.     
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Statistics Data and Epidemiology  

 Rates, incidence, and prevalence are common terms used to help 

describe illness and disease among population groups in epidemiology. 

 A rate is a statistic used for describing an event, characteristic, or 

happening. In epidemiologic studies rely on rates, used to make 

comparisons among populations or to compare a subgroup of the 

population (specific rate) with the total population. A measure of the 

frequency of a health event in a defined population during a specific 

period of time. Most rates have three common factors: 

a. a numerator of a rate, (consisting of the number of persons who 

experienced the event of interest (e.g death cases of disease) 

b. Denominator, which is the total population at risk of the event. 

c. The rate is converted to a standard base denominator such as 

1000,10,000,100,000.  

   A rate description includes time, person/population, and place specifications (for 

example, the rate per year [time] in uninsured children [population] in a specific 

city [place], an indication of the time period during which the event were 

enumerated. 

 The occurrence of disease can be measured using rates or proportions.  

 Rates tell us how fast disease in occurring population and proportions tell 

us what fraction of the population is affected. How we use rates 

 and proportion for expressing the external of disease in a community or 

other population. 

 Rates are arithmetic expressions that help practitioners consider account 

of an event relative to the size of the population from which it is extracted 

(e.g. the population at risk). 

 Any rate = numerator/ denominator = number of health events in a 

specified period population in same area in same specified period XK. 
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 This rate called Morbidity (illness rates) and multiplied by a constant 

(KX) that is multiple of 10, such as 1000, 10.000, or 100.000 and 

1.000.000 people in the population. 

 

Rate =                          =                                                                       KX   

 

    A Ratios: reused in health statistics which is simply the comparison of one 

number with another.  

 A ratio is often used to compare one at-risk population with another.  

 Ratios are expressed on a common base. Thus the ratio of city A to city 

B is 103 to 253,which is expressed as 103:253. Dividing 253 by 103 

equals 2.4563 or a ratio of   1:2.4563,which is expressed as 

(approximately 1: 2.5)?  

 How would you can compare the rates, rather than just the numbers? 

Would you need to know the total population at risk for each city. E.g. 

the murder rate for Washington D.C. was three times higher than for Los 

Angeles.    

Measures of Morbidity and Mortality: 

 Mortality rate (death rates), and Morbidity (illness rates) statistics are 

collected routinely and used as indicators of the frequency of death or 

disease as occur in time, place, and persons. 

 The fraction of people who die from a given disease.  

 Nurses need to understand a number of mortality rates which are more 

widely available in routinely collected birth and death rates. 

 Mortality rate also are calculated for specific groups (e.g. age, sex, or race 

specific rates) the number of deaths occurring in the specified group is 

divided by the population at risk , now restricted to the number of persons 

in that group.  

Number 

ofeventseveven 
Population at ris 

        Number of health events in a specific period 

         Population in same area in same specified 

period 
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This rate may be interpreted as the risk of death for persons in the specified 

group during the period of observation.  

 Also it is affected by the age distribution of the population because older 

people are at much greater risk of death than younger people. 

 The concept of morbidity also includes measures related to specific 

symptoms of disease, days lost from work, and number of clinic visits.  

 The cause – specific mortality rate is an estimate of the risk of death from 

some specific disease in a population.  

 It is the number of deaths from a specific cause divided by the total 

population at risk. Two related measures should be distinguished from the 

cause specific mortality rate: 

a. Case fatality rate (CFR) is the proportion of persons diagnosed with 

particular disorder (i.e. cases) who die within a specified period time. 

b. Proportionate mortality ratio (PMR) the proportion of all deaths that are 

due to a specific cause. 

 Morbidity defined as rate of illness in public health divided in two principle 

types of morbidity rates or rates of illness in the public health are : 

1. Prevalence rate: is a measures all of the existing cases(disease) at a given 

point of time. 

 Prevalence includes the incidence (new cases) plus of the existing cases. 

 The prevalence rate is influenced by how many people become ill and 

by the number of people who die or not recover in a population at a 

particular time, or is the number of all cases of specified disease in a 

population at a specified point of time relative in time. 

 Prevalence is important in determining measures of chronic illness in 

population and is affected by factors that influence the duration of the 

disease.  

 Thus prevalence rates have relevance for planning for health care 

services, resources, and facilities; for determining health care personnel 

needs; and for evaluating treatments that prolong life. 
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  Prevalence rate =X K 

Or 

 

 

  Prevalence rate =X K 

 

 

(I.e. the number of existing cases divided by the current population). One also can 

calculate the prevalence of a specific risk factor or exposure. 

Comparative Factors Affecting Prevalence Rates 

Rates are INCREASED by 

 Immigration of ill cases 

  Emigration of healthy persons 

  Immigration of susceptible cases or those with potential of becoming 

cases. 

  Prolongation of life cases w/o cure 

- Increase of duration of disease 

- Increase in occurrence of new cases 

- Increase in incidence 

Rates are DECREASED by 

  Immigration of healthy persons 

  Emigration of ill cases 

  Improved cure rate of cases 

  Increased death rates from diseases 

  Decrease in occurrence of new cases 

  Shorter duration of disease 

  Death 

Number of health events in a specific period 

Population in same area in same specified period 

Number of persons with a characteristic 

Total number in population 
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Principles of Incidence Rate 

• Estimate probability 

• Incidence kinetics 

• Seasonal variation 

• Place 

• Person 

For example in a survey of 4000 high school student 920 reported smoking 

cigarettes on a regular basis. The prevalence of cigarette use in this population 

would be  

 

Prevalence rate =                            x k =     0.23 or 23% 

 

 

2. Incidence rate : 

 The incidence rate reflects the number of new cases developing in a 

population at risk during a specific time.  

 It is describe the occurrence of new case of disease in a community. 

(E.g. teen pregnancy).  

 Incidence refers to the rate a specific disease develops in a population. 

An incidence rate is the number of new cases of an illness or injury that 

occurs within a specified time. 

 

 

Incidence rat=      

 

To continue with the example above one could follow the 3080 nonsmoking 

students and note the number who began smoking during the follow- up period. If 

250 students began smoking during a 1-year follow up the 1-year incidence of 

cigarette smoking in this population would be: 

920 smokers 

4000 students 

Number of new case or events occurring in a specific period 

XK 
Population at risk during same specified period 
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Incidence rate   =                         XK   =               0.081 or   8.1 

What is the difference between prevalence and incidence? 

 Prevalence  a slice thru a population at a given point in time that 

determines who has the disease and who does not, while Incidence only 

looks at new cases. 

Prevalence = Incidence X Duration of disease 

 

Pathogenic depend on: 

1. Agent. 

2. Environmental. 

3. Host. 

Agent: 

    Microorganism as Agent: agent is very important to cause disease in several 

pictures: 

1. Pathogenic and virulence. 

2. Investment and toxicity. 

3. Tissue selectivity. 

4. Antigenicity. 

5. Viability. 

6. Dose of infection. 

- Pathogenicity. Is the ability to produce a disease? 

- Virulence. Is the degree of pathogenicity. 

- Investments. Is the ability to produce toxin  

- Tissue selectivity. Is depending on the antigenic surface of the antigen so there 

must be antigenic receptors in tissue cells for stabilization. 

- Antigenicity. Is mean the degree of ability to produce antibodies against 

specific antigen with following characteristic : 

- High molecular weight (M.W) stable. 

250  

3080 
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- Not decomposed in the body. 

 

- Not affected by phagocyte 

- Viability: is the degree of resistance of microorganism to environment which 

may be as: Temperature, light, antiseptic dryness, or moist. 

- Does of infection. Is that mean : 

a. Number of microorganisms in the dose  

b. Degree of ability to be affected by tissue enzyme. 

Type of Agent: 

       1.   Physiological agent. As hormonal imbalance 

       2.  Psychological agent as depression, manic 

       3.  Physical agent 

a. Heat- heat stroke. 

b. Cold-frost bite 

c. Light- blurring of vision 

d. Sound deafness 

e. Radiation- cancer, anemia 

f. Electricity elec-stroke 

       4. Chemical agent (Exogenous & Endogenous) 

       5. Agent of trauma. 

       6. Agent of nutrition.  
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Chapter Eight: 

Methods of Epidemiology 

• Public Health Surveillance 

• Disease Investigation 

• Analytic Studies 

• Program Evaluation 

Epidemiology and Prevention 

• Identify high risk populations 

• Modify risks 

• Prevent exposures 

Disease and levels of prevention: 

 The goal of epidemiology is to understand causal factors well enough to 

devise interventions to prevent adverse events before they start (prevent 

initiation of the disease process or prevent injury). 

 Also the goal of epidemiology is to describe disease pattern, identify 

etiological factors in disease development and taking the most effective 

preventive measures. 

  Nurses need to understand the levels of prevention because disease occurs 

over time.  

 There are many potential points at which intervention may prevent , or 

reverse the pathological change. 

 A three-levels model developed by (Leavell and Clark, 1965) based on the 

idea that disease evolves over time continues to be used in the 

conceptualization and structure of health programs : 

 

1. Primary prevention : 

 Primary Involves halting any occurrence of a disease or disorder before 

it happens. 
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 The major thrust of community health in controlling communicable diseases 

is primary prevention. 

 Community health nurses play a vital role in eliminating or reducing the 

spread of disease.  

 There are two approaches  that useful : 

    a. Education: by using mass media for health education, and targeting meaningful 

health massage to aggregates .These occur before disease development 

called primary prevention that involved two types: 

1. Health promotion: 

 Those actions that are general health promotion in nature and designed to 

foster healthful and safe environment. e.g. regular exercise lead to positive 

effect on general , physical and mental health. 

   2. Specific protection (prevent disease): 

 Those measures in the prepathogenesis stage that are designed to improve 

the health and we; being of the population, aimed at preventing certain risk 

conditions or disease.  

 Community health nurses often play an important role primary prevention 

programs, such as immunizations general health education, removal of 

harmful environmental substance, protection from UV rays. 

 (Physical activity). 

 Health education in primary prevention is directed both at helping at –risk 

individuals understand their risk status and at promoting behaviors that 

decrease exposure and susceptibility. 

b. Immunization: Immunization is the process of introducing some form of 

disease-causing organism into a person's system to cause the 

development of antibodies that well resist that disease, this process 

makes person immune to that particular infectious disease. This is 
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prophylactic measures which aimed at reducing the risk of illness to 

persons who are already exposed to communicable disease . 

2. Secondary prevention. 

There are two approaches to secondary prevention of communicable 

disease (Health screening and detection activities): 

a. Screening programs. 

 Screening is used in community health and disease prevention to 

describe program that deliver a testing to detect disease in groups of 

asymptomatic, apparently healthy individuals'. For examples tests such as 

Venereal Disease Research Laboratory (VDRL), Rapid Plasma Reagent 

(RPR) and Treponemal test.  

 It is important to identify those persons with positive or suspicious who 

require further medical evaluation or treatment. The screening test must 

be valid and reliable.  

 These measures designs to detect disease at its earliest namely screening 

and physical examination that are aimed to early diagnosis, early 

treatment and cure of a disease are secondary prevention e.g. dental 

caries, mammography general fecal examination secondary prevention is 

aimed at early detection and prompt treatment either to cure a disease as 

early as possible or to slow it's progression or complication. 

 

 b. Contact investigation, partner notification and case-finding.  

 Another secondary prevention approach is known investigation, partner 

notification and case-finding those how have had contact with  

 a person with a communicable disease such as TB and partners in case of 

STDs.  

 Contact investigation is most commonly practice in STDs and TB.  
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 The community health nurse seeks to discover notify those who have had 

contact with a person with communicable disease such as with TB and 

partners in are the case of STDs.  

 It is also used in types of foodborne illness outbreak-control efforts.  

3. Tertiary prevention: 

Retard or block the progression of condition 

 The approaches to tertiary prevention of communicable disease include 

isolation and quarantine of the infected and safe handling and control of 

wastes.  

 Tertiary is aimed and includes the limitation of disability in persons in 

the early stages of disease and at performing rehabilitation for persons of 

those with irreversible disease or who have experienced a loss of function 

due to disease process injury. 

 Nursing activities include education to prevent deterioration of a person's 

condition, direct nursing care and referrals to resource that can help 

patients minimize the loss of function.  
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Communicable disease control: 

 Communicable disease control includes many  methods for keeping 

infected persons and non-infected persons apart to prevent the spread of 

disease. There are kinds of control measures : 

1. Directed toward reducing or eliminating the sources or reservoir of 

infection. 

                    a. Quarantine and isolation of cases and carriers. 

   b. Destruction of an animal reservoir of infection. 

   c. Treatment of sewage to reduce water contamination. 

                     d. Therapy that reduces or eliminates infectivity of the    

                       individual. 

2. Designed to break the connection between the sources of infection and 

susceptible individuals. (e.g. include general sanitation measures: 

a. Chlorination of water supplies. 

   b. Pasteurization of milk. 

                    c. Supervision and inspection of food and people who handle  

                        food. 

   d. Destruction of vectors by spraying with insecticides 

3. Reduce the number of susceptible individual and raises the general 

level to herd- immunity by immunization (e.g.) include the following:  

a. Passive immunization to give a temporary immunity following 

exposure to pathogen or when a disease threatens to take an 

epidemic form. 

b. Active immunization to protect the individual from the pathogen 

and the host population from the epidemic. 

Also other methods to the control of epidemic disease or infectious disease in 

community: 

1. Increasing host resistance as vaccination against (e.g HBV, polio, TB, 

(passive immune). 
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2. Reduction of reservoirs and vectors (e.g. plasmodium malaria). 

3. Segregation, isolation, and Quarantine. (e.g. nosocomial disease or 

infected by TB. 

4. Health care workers , safe handling and control of infectious wastes  

5. Control of infection disease in hospital by using antiseptic disinfection 

substance. 

6. The public health network (e.g. organizations, public health services by 

WHO. 

 

Table: hospital infection: sources, spread, and control 

sources Routes of spread Prevention 

Cases and carriers  

among patients 

and staff 

contact Washing of 

hand Not touch 

technique 

No admit once 

of staff with 

infection 

Ancilling and 

domestic staff 

Droplets Bed spacing 

Barrier nursing 

 

Airborne dust Room isolation Reduce Activity 

of personal 

measure to 

reduce dust 

certified 

supplies 

Air filtration 

unidirectional 

airflow 

visitors Food, milk Sterilization 

and disinfection 

Other Apparatus  

 

Standard precautions: are the infection control actions used for all people 

receiving care, regardless of their condition or diagnosis. Standard precautions 

apply to situations in which care providers may contact: 

a. Blood, body fluid (except sweat), secretion, and excretions. 

b. Mucous membrane  

c. Non intact skin  

Some examples of secretion and excretion are: 

d. Respiratory mucus (phlegm ) 

e. Cerebrospinal fluid  

f. Urine  
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g. Feces 

h. Vaginal secretion  

i. Semen 

j. Vomitus 

 This means that all health care workers follow specific procedures, called 

work practice controls, to prevent the spread of infection. Standard 

precautious stress hand washing and the use of personal protective equipment 

(PPF): glove, gown, mask, and goggles or face shield. 

Nursing in the control of communicable diseases:    

   Community health nurses may focus their energies on population groups or on 

individuals and family members to   protecting them from the spreading of 

communicable diseases. Nurses may be having basic information about 

communicable diseases, including causative organisms, incubation period, and 

mode of transmission, symptoms protective measures and the necessary treatments. 

Immunization is the most effective primary prevention method for controlling 

communicable diseases. Vaccines and immunization is important not only for 

children, but also for older adults, the chronically ill, and who are at increased risk 

such as nursing or health care workers. It is very imported to received lists of 

recommended immunization or vaccines administration types as: 

1. Hepatitis B vaccine (HBV). 

2. Diphtheria and tetanus Toxoids and a cellular Pertusis. 

3. Haemophilus influenza type b (HIb) conjugates vaccine. 

4. Measles, mumps, and rubella vaccine (MMR). 

5. Varicella vaccine. 

6. Pneumococcal vaccine. 

7. Hepatitis A vaccine. 

8. Influenza vaccine. 

9. Tetanus and diphtheria vaccine (TD). 
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Glossary 

Adhesion: A carbohydrate specific binding protein used for adherence. 

Aerosol: Material dispersed into the air as a fine mist. 

Aerosol: Material dispersed into the air as a fine mist. 

Aflatoxin: Any of several toxin produced by molds (fungi) Aspergillus flavus.  

Some of these are carcinogenic in animals. 

AIDS: Acquired Immunodeficiency Syndrome 

Antibiotic: A chemical substance produced certain mold and bacteria that inhibits 

the growth of or kills other organisms. 

Antibodies: a protein produced by the body response to foreign substance that 

reacts specifically with that substance. 

Antigen: A substance that can cause the production of specific antibodies and 

combine with those antibodies. 

Cancer: Groups of abnormally growing cells that can spread from their site of 

origin also termed malignant tumors. 

Capsule: A gelatinous structure that surrounds some bacteria. 

Carrier: see page 8 /lecture 2. 

Chemotaxis : Movement of an organism in response to chemical in the 

environment. 

Chemotaxis: A process whereby phagocytic cells are attracted to the vicinity of 

invading pathogens. 

Chronic: of long duration 
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Complement: A set of plasma proteins that is the primary mediator of antigen- 

antibody reactions. 

Contamination: pathogenic microorganisms on the outer surface of human, soil, 

vegetable, food. 

Contamination: pathogenic microorganisms on the outer surface of human, soil, 

vegetable, food. 

Disease: process resulting damage or alteration of function, producing body 

changes is noticeable by physical examination or by laboratory tests. 

DNA: (Deoxyribonucleic acid),the macromolecules in the cell carrier the genetic 

information. 

Endemic: Constantly present in a population 

Endospore: A kind of resting cell, characteristic of a limited number of bacterial 

species that is highly resistant to heat, radiation and disinfectant 

Endotoxins: Bacterial toxins released from dam aged cells. 

Epidemic: Affecting an unusually large number of individuals within a region or 

population 

Generation time: The time required for one cell to divide into two cells bacteria. 

Generation time: the time required to one cell to divide into two cells. 

HAV:  Hepatitis A Virus  

HBV: Hepatitis B Virus. 

HIV: Human Immunodeficiency Virus. That causes AIDS  
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Immune response: Development of resistance (immunity) to a foreign substance 

(e.g. infectious agent). it can be antibody- mediated 

(humoral) cell-mediated (cellular), or both. 

 

 

Immunoglobulin: A glycoprotein composed of H and L chains that functions as 

antibody. All antibodies are immunoglobulin, but not all 

immunoglobulin have antibody function. 

Infection: Invasion of tissues by microorganisms or viruses with or without the 

product on of disease. 

Infectious disease: Disease caused by microbial or viral infection. 

Invasion: The process whereby bacteria, animal parasites, fungi, and viruses enter 

host cells or tissues and spread in the body. 

Leukocyte: General term for a white cell. 

Nonpathogenic: A microorganisms that does not cause disease, may be part of the 

normal flora. 

Nosocomial infection: An infection acquired during hospitalization. 

Opportunistic pathogen: An agent capable of causing disease only when the 

host's resistance is impaired (when the patient is 

immunocompromised. 

Outbreak: Increase in number of infected individual increase above endemic 

incidence in short period at time, e.g. gastrointestinal outbreak. 

Pandemic: a worldwide epidemic for example Pandemic cholera 

Pathogen: An organism that can cause disease. 

Pathogen: An organism that can cause disease. 

Pathogenesis: The process by which disease develops.  
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Pathogenic: Disease causing 

Pathogenic: Disease causing. 

Plasma cell: a terminally differentiated B cell that secretes antibody. 

Protozoa: A group of motile generally non photo synthetic, singl celled eukaryotic    

                 organism. 

Protozoa: A group of motile generally non photosynthetic, single celled, 

eukaryotic organisms. 

Reservoir: Source of a disease – producing organism 

Reservoir: source of a disease – producing organism. 

Spore: A specialized reproductive cell. 

Spore: a specialized reproductive cell. 

Toxic: poisonous. 
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