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	1. INTRODUCTION TO EPIDEMIOLOGY
(lecture  1)
Dr Fatma Abdelalim Ibrahim
Assistant Prof of Community Health nursing
Nursing College
Misr University for Science and Technology
 


	2. Learning Objectives:
At the  end of this lecture the student is expected
to:
Identify Seven land marks in the history of
Epidemiology
Distinguish between the concepts of disease,
illness and sickness
Define Epidemiology
Identify the main issues in the definition
Discuss the uses of Epidemiology
Distinguish between types of epidemiological
design
Identify different knowledge sources of
epidemiology.
 


	3. History of Epidemiology
Seven  land marks in the history of Epidemiology
1. Hippocrates (460BC): Environment & human
behaviors affects health
2. John Graunt (1662): Quantified births, deaths
and diseases
3. Lind (1747): Scurvy could be treated with fresh
fruit
4. William Farr (1839): Established application of
vital statistics for the evaluation of health
problems
 


	4. History…
5. John Snow  (1854): tested a hypothesis on the
origin of epidemic of cholera
6. Alexander Louis (1872): Systematized
application of numerical thinking (quantitative
reasoning).
7. Bradford Hill (1937): Suggested criteria for
establishing causation
Epidemiological thought emerged
in 460 BC and flourished as a
discipline in 1940s
 


	5. Concepts of Disease,  Illness and
Sickness
- Disease is a physiological/psychological
dysfunction.
- Illness is a subjective state of the person
who feels aware of not being well.
- Sickness is a state of social dysfunction,
i.e., a role that the individual assumes
when ill.
 


	6. Classically speaking
 Epi  = upon (among)
 Demos = people
 Ology = science
 Epidemiology = the science which deals with what
falls upon people…..
 


	7. Modern definition of  Epidemiology
Epidemiology is the study of the frequency, distribution and
determinants of diseases and other health related conditions
in human populations, and the application of this study to the
promotion of health, and to the prevention and control of
health problems.
 


	8. Main issues (components)  in the
definition
1.Study: Epidemiology involves systematic collection, analysis
and interpretation of health-related data
(Epidemiology is a science)
2. Population. The main focus of epidemiology is on the effect
of disease on the population rather than individuals.
(e.g.; malaria affects many people in Ethiopia but lung cancer is rare.
If an individual develops lung cancer, it is more likely that he/she will
die. Although lung cancer is more killer, epidemiology gives more
emphasis to malaria since it affects many people).
(Epidemiology is a basic science of public health)
 


	9. 3. Frequency. Epidemiology  is concerned with
the frequency (occurrence) of diseases and other
health related conditions. Frequency of diseases
is measured by morbidity and mortality rates.
(Epidemiology is mainly a quantitative science)
 


	10. 4. Health related  conditions. Epidemiology is
concerned not only with disease but also with other
health related conditions because everything around
us and what we do also affects our health.
Health related conditions are conditions which directly
or indirectly affect or influence health. These may be
injuries, births, health related behaviors like
smoking, unemployment, poverty etc.
It studies all health-related conditions
(Epidemiology is a broader science)
 


	11. 5. Distribution. Distribution  refers to the
geographical distribution of diseases, the distribution
in time, and distribution by type of persons affected.
(Distribution of an event by person, place and time
So, It answers the question who, where and
when?)
(Epidemiology describes health events)
6. Determinants. Determinants are factors which
determine whether a person will get a disease.
It answers the question how and why?
(Epidemiology analyzes health events)
 


	12. 7. Application of  the studies to the
promotion of health and to the prevention
and control of health problems.
This means the whole aim in studying the
frequency, distribution, and determinants of
disease is to identify effective disease
prevention and control strategies.
Epidemiology is a science and practice
(Epidemiology is an applied science)
 


	13. Objectives of Epidemiology
1.  To describe the distribution and magnitude of health
and disease problems in the population.
2. To identify the etiological factors – risk factors in the
population.
3. To provide the data essential to planning,
implementation and evaluation of services for
prevention, control and treatment of disease and to
setting up of priorities for these services.
 


	14. The ultimate aim  of epidemiology is
 to eliminate or reduce health problem or
its consequences
and
 to promote health and well-being of
society as a whole.
 


	15. Purposes of Epidemiology
1.  To investigate nature / extent of health-related
phenomena in the community / identify priorities
2. To study natural history and prognosis of health-
related problems
3. To identify causes and risk factors
4. To recommend / assist in application of / evaluate
best interventions (preventive and therapeutic
measures)
5. To provide foundation for public policy
 


	16. Epidemiology versus clinical  medicine
Epidemiology
 Unit of study is a defined population or
population at risk
 Concerned with sick as well as healthy
 Investigator goes to the community
 identify source of infection, mode of
spread, an Etiological factor, future trend
or recommend control measures
Clinical medicine
 Unit of study is case
 Concerned with only sick
 Patient comes to doctor
 Seeks diagnosis, derives prognosis,
prescribes specific treatment
 


	17. Epidemiologists are required  to have some knowledge
of:
•Public health: because of the emphasis on disease prevention
•Clinical medicine: because of the emphasis on disease
classification and diagnosis
•Pathophysiology: because of the need to understand basic
biological mechanisms in disease (natural history of disease)
•Biostatistics: because of the need to quantify disease frequency
and its relationships to antecedents.
•Social sciences: because of the need to understand the social
context in which disease occurs and presents (social
determinants of health phenomena)
 


	18. EPIDEMIOLOGICAL METHODS
.
The methods  he employs can be classified as:
1. Observational studies
a. Descriptive studies
b. Analytical studies
– Case control studies
– Cohort studies
2. Experimental/interventional studies
– Randomized control studies
– Field trials
– Community trials
 


	19. Three essential characteristics  of disease
that we look for in descriptive studies
a r e . . . ( B a s i c T r i a d o f D e s c r i p t i v e
Epidemiology)
• PERSON
• PLACE
• TIME
 


	20. Person
• Age, gender,  ethnicity
• Genetic predisposition
• Concurrent ﻣﺘﺰﺍﻣﻦ disease
• Diet, exercise, smoking
• Risk taking behavior
• Socio economic status (SES), education,
occupation
 


	21. Place
- Geographic place
–Presence  of agents or vectors
– Climate - Geology
– population density - economic development
- Nutritional practices - Medical practices
Time
• Calendar Time - Time since an event
• Age (time since birth) - Seasonality
 


	22.  Host
 Agent
  Environment
Three essential characteristics that are examined to
study the cause(s) for disease in analytic epidemiology
are...
 



	24. I-Agent Factors
(Necessary for  disease to occur)
These are substances the presence or absence of them
may initiate a disease process.
Types of agents:
a- Biological agents: These are living organisms,
namely bacteria, fungi, viruses, protozoa and
helminthes.
b- Nutrient agents: deficient or malintake of certain
nutrient element may cause a nutritional disease.
 


	25. c- Chemical agents:  other than chemical nutrient
agents like inhalation of CO gas or lead vapor.
d- Physical agents: like exposure to heat, and
radiation.
e- Mechanical agents: like pressure, friction...etc.
f- Psychological experiences
g- Unknown agents.
 


	26. DETERMINANTS RELATED TO  THE AGENT
A-Determinants of biological agent
1- Virulence of the organism: This means the ability of the
organism to produce disease.
2- Infectivity of the organism: that is the ability of the
organism to invade the body of the host.
3- Pathogenicity of the organism: This means the ability of
the organism to produce tissue damage.
 


	27. 4-Number of organisms  during exposure e.g. infective
dose of salmonella typhi is 107 bacilli, exposure of a
healthy non immune person to a dose less than that may
not develop the clinically manifested disease, but it may
lead to in apparent infection.
5- Number of strains the organism and if these strains are
antigenically related or not. If the organism has more
than one strain and antigenically related to each other;
infection by one strain will lead to immunity against the
other strains.
6- Ability of mutation e.g. influenza virus.
7- Resistance of the organism outside the body.
 


	28. B- Agents other  than biological
1- Concentration of the material or dose of exposure.
2- The size or the diameter of the agent e.g. diameter of the dust the lesser the size of
the dust the higher the chance to reach and, affect the lower respiratory tract.
3- Duration of exposure is also important.
 


	29. Individual's resistance or  susceptibility to the agents of diseases is influenced by
•Age
•Sex
•Race
•Previous exposure to the agents.
•General health.
•Personal characteristics
•Personal behavior
II- Host Factors
( Influence the chance for disease or its severity)
 


	30. Determinants Related to  the Host
The host is any susceptible organism invaded by an
infectious agent. Susceptibility and resistance of the
host to the agent which are influenced by age, sex,
race…etc.
 


	31. III. Environmental Factors
(Contribute  to the disease process)
a- Physical environment: like climate, weather, season, geography,
geological structure etc...
b- Social and economic environment: Some diseases are more
prevalent in poor areas with low social standards while some other
diseases are more prevalent in high social standard. Living conditions
(housing, crowding, water supply, refuse, sewage, etc)
c- Biological environment: e.g., presence of a vector which chair
in transmission of disease like anopheles' mosquitoes for
transmission of malaria.
 


	32. Determinants Related to  the Environment
•Climate
•Vector
•Availability of food.
(INFLUCES OF CLIMATE CHANGE)
 


	33. “Epidemics arise when  host, agent, and environmental
factors are not in balance”
• Due to new agent
• Due to change in existing agent (infectivity, pathogenicity,
virulence)
• Due to change in number of susceptible in the population
• Due to environmental changes that affect transmission of
the agent or growth of the agent
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