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Definitions...

Epidemiology is a core science of public

healt Major fields of public health:
® 1-Epidemiology
2-Biostatistics
3-Environmental health
4-Health managment

5-Health promotion

Public health
The science & art of

- - Public health does not aim to cure a disease but to improve health
Preventlng dlsease, and prevent disease .

prolonging life, and
promoting health & efficiency

through organized community effort



Definitions

Health: A state of complete physical, mental and social well-

being and not merely the absence of disease or infirmity
(WHO,1948)

Disease: A physiological or psychological dysfunction.
(Literally, dis-ease, the opposite of ease, when something is

wrong with a bodily function).

Iliness: A subjective state of not being well (subjective state of

l.e:when someone says:| feel ill .
a person who feels aware of not being well) sy Somm s rerote nowa

person feels about themselves.

Sickness: A state of social dysfunction (i.e., a role that the LIS



Sickness : when people around you can see that you are not okay ...you look sick today. So it is concerned with how people see you .

Definitions

Epidemiology
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The science of the mass phenomena of infectious

diseases or the natural history of infectious diseases.
(Frost 1927)
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The science of infective diseases, their prime causes,
propagation and prevention. (Stallbrass 1931.)



Definitions...

Epidemiology iz aimesises s
“The study of the distribution and
determinants of health-related states or
events in specified populations, and the

application of the study to the control of
health prOblemS”. Prvention

(J.M. Last 1988)



Epidemiology as a Science and a Method

Epi- demio- logy: The word itself comes from the
Greek epi, demos, and Logos......

literally translated it means the study (logos) of
what is upon (epi) the people (demos).

When we have a new disease or health problem,we still do not know what this is , how to learn about it and prevent it , so we
use scientific methods to do so . This is what epidemiology is concerned with .

It is the scientific method of disease investigation —
Typically, it involves the disciplines of biostatistics
and medicine.



Study: Systematic collection, zilfatltytsm and interpretation

Of data When we interpret the results ,we can determine the
factors associated with the health problem,thus we can
start preventing it

Epidemiology involves collection, analysis and
interpretation of health related data

=8P D
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Distribution: Epidemiology is concerned with the
frequency and pattern of health events in a population:

Krequency: A core characteristic of epidemiology is to
measure the frequency (number of cases) of diseases,
disability or death in a specified population.

It also refers to the relationship of that number to the size of
the population.

This falls in the domain of biostatistics, which is a basic tool
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Disease frequency:

One accurate
measurement is worth
a thousand
expert opinions
Grace Hopper

E.g. Prevalence,
Incidence rates, Death
rate etc.

These rates are essential
for comparing the
disease frequency in
different populations or
sub groups of the same
population

rate=number of cases/population *100%
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Distribution..... The study of the pattern of an event by
person, place and time.

Epidemiology studies distribution of diseases among
subgroups of the population, in different geographic
areas, and also any increase or decrease over time.

It answers the question who, where and when? This is
descriptive epidemiology.

An important outcome of this step is formulation of
etiological hyp()thesis 1Bl e Teadyd a Hully ¢ 358 Akl ¥ J slas U
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PERSON DISTRIBUTION

*In descriptive studies disease 1s further characterized
by defining the persons who develop the disease by
age, gender, ethnicity, occupation, marital status,
habits, social class & other host factors.

*These host factors help us to understand the natural
history of disease.



» Study of the geography of the disease (geographical
pathology) 1s one of the important dimensions of
epidemiology.

» With the geographical pathology we learn the differences in
disease patterns between two geographical areas (e.g.
international, national, or urban/rural differences).

* These variations may be due to variations in population
density, social class, deficiencies in health services, levels of

sanitation, education & environmental factors.



TIME DISTRIBUTION

e The pattern of a disease may be described by the time of
occurrence

® The occurrence of disease changes over time.

e Some of these changes occur regularly, while others are
unpredictable.

e Two diseases that occur during the same season each year
include influenza (winter) and West Nile virus infection
(August— September).

e In contrast, diseases such as hepatitis B and salmonellosis can
occur at any time.

e Day of the week or time of the day may be important. BN



Epidemiologists have i1dentified three kinds of time trends or
fluctuations in disease occurrence:

Frd 5 e 556 O il inill JSs ] cﬁﬂ'w&esﬁihw?udoséﬁaw%ﬁak@ldmlég
Short term fluctuation: Slggle (one 1incubation period and one

peak)(e.g. T0Od POISOMING ) et v ki fasl i o o b ol e ol iy S il ) i
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or multiple or continuous exposure (well of
contaminated water-cholera) w s o mutle so i 1 i 00 pans ¥la ot £t i

short term

Minamata disease in Japan?? "sitie bl s s v o5l ool sl ol
2. Periodic fluctuation:

Seasonal: GI infection in Summer

Cyclic: Human coronavirus every 7-10 years..antigenic variations.
(e.g. SARS-CoV 1n 2003, MERS-CoV 1 2012, SARS-CoV-2 (COVID-19)

in 2019) Laae Lidlyaa 3hlic od epidemic Jeay 5 iy @ayu 8,38 S
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3.Long-term or Secular trend (eg CVD,Iung Csncer) Chronic diseases,risk factors have to affect a person’s life for a large

period of time ...so these risk factors take a long time to be effective

Determinants:

Factors the presence/absence of which affect the occurrence and
level of a health event (Risk Factor).

Epidemiology studies what determines or influences health

events : So we want know what are the risk factors related to a health condition .

* [t answers the question: how and why?

* Epidemiology analyzes health events “analytical
epidemiology”. Here we test a hypothesis to prove right or
wrong.

*Analytical strategies help in developing scientitically sound

health programes, interventions & policiesss o i s pmn i -



Public health
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Health-related states and events
Epidemiology is not only the study of diseases.

The focus of Epidemiology 1s not only patients’ health
as individuals, but anything in the environment that

may affect their health and well-being 1n any way.

For example , we can conduct a study that is concerned with Jordanian’s attitude toward wearing seat belts, this is not a
disease , but is related to humans’ behaviour and at very high risk for having fatal results when accidents happen.

e [t studies all health related conditions
* Epidemiology is a broad science

17 N\*™



Here is a difference between medicine and public health
-physicians deal with idividuals.However, the individual unit in public health is a

specified population
Examples of populations: Students at UJ,Medical students at UJ,workers in a
factory,school students at the age of 12..

Specified population

Epidemiology diagnoses and prevents disease in
communities/ populations

The unit of study 1s a population (groups of
people)
* Clinical medicine diagnoses and treats patients
after they get sick and go seek physician’s help.

* Epidemiology is a basic science of public health.

18 W \*



Application

Epidemiological studies have direct and practical

applications for prevention of diseases & promotion
of health

» Epidemiology 1s a science and practice
* Epidemiology 1s an applied science

Applications of Epidemiology:

Epidemiology provides data essential to the planning,
implementation & evaluation of services for the.,<:

e



Definitionof Enademic, Epidemic, and Pandemic
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— May also refer to the usual prevalence of a
given disease within such an area (APHA)

. Epidemic [« b Sl on s e stz S

l.e : single case of food poisoning

— The occurrence in a community or region of a
group of ilinesses of similar nature, clearly in
excess of normal expectancy (APHA)

Yol Bangdlh ¢ (313 aacdi e o¥la e gam OIS JalS b DA iy
_ OUtbreak CLnall Lle ) oy il KU ell3 o8 @8l e 1y iay 13a .. Al

- Pandemic s

— A worldwide epidemic Endemic  Epidemic
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In Epidemiology, we ask the following
questions related to the health event:

What is the event? ( The Health problem).

What is the magnitude? Nomberof cases, so we can detormine ifitis usual o excess
Where did it happen ?

When did it happen?

Who is affected?

Why did it happen?

21 W\



Epidemiology

In Epidemiology, we ask the following questions Jieerinng e
related to the health action:

What can be done to reduce this problem and its
consequences’? * |

. . aall oo .QIJI;:.JJI;:%L..“.LI LIJQA W,J..il | J.:m
How can it be prevented 1n future? susbe s o, it b 2 .

What action should be taken by the community?
By whom should these activities be carried out?

22 Y >



What Do Epidemiologists Do?

Count cases of disease or injury
Define the affected population
Compute rates of disease or injury 1n that population

Compare rates with those found 1n other populations
Make 1nferences regarding patterns of disease
Determine whether a problem exists



Fundamental assumptions in
epidemiology

® Human disease does not occur at random

® Disease has causal and preventive factors that can be

identified using systematic investigations
Epidemiological studies



Epidemiologic Reasoning

There is a natural progression in epidemiologic reasoning:

® Begins with suspicion (clinical practice, descriptive

epidemiology, laboratory research or theoretical

speculation)

Then we test the hypothesis using the analytical
‘ . . . epidemiology (statistical analysis and P value)
P value<0.05 ....there is a significant association between
Formulation of specific hypothesis [ 200 . hereis 2 s
P value>0.05 ....there is no significant association
between the risk factor and the disease.



Sources of information (data) in Epidemiology

® Registration of births, deaths and diseases
® Population censuses

® Routine health information systems

® Surveillance

® Investigation of epidemics



The Five Ws of Epidemiologic Studies

The Five Ws of Epidemiology Studies cessss|

 What = Clinical )

*+ Who = Person . Descriptive

e Where = Place Epldemlology

 When = Time v

« Why/How = Causes :
. Analytic
Risk factors - :
Modes of } Epidemiology
transmission

b



EPIDEMIC CURVE
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Fatalities Associated with Farm

Tractors
In 1982, an epidemiologist studied the

number of farm tractor-associated deaths in
Georgia and described them in terms of time,
place, and person by using death certificates
and records from an existing surveillance
system (All tractor related incidents between
1971-1981, N=166 cases).

He then generated a hypothesis for further
study. Let’s look at the descriptive
epidemiology (Who, When and Where....)

29



Fatalities Associated with Farm Tractors (person)

Deaths

0-9

10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89

Age group (yrs)

Goodman RA, Smith JD, Sikes RK, et al. Fatalities associated with farm tractor injuries: an epidemiologic study. Public Health Rep

1985;100: 329-33.
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