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Definition of Epidemioloqgy:
Many definitions have been proposed, but the
following definition captures the underlying principles

and public health spirit dipidemiology
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Epidemiology

Epidemiologys a scientific discipline with sound methods of
scientificinquiry at its foundation.

Epidemiologyis datadriven and relies on a systematic and unbiased
approach to the collection, analysis, and interpretation of data.
Basic epidemiologic methodend to rely on careful observation and
use of valid comparison groups to assess whether what was observec
such as the number of cases of disease In a particular area during
particular time period or the frequency of an exposure among pergo
h disease, differs from what might be expected.

However,Epidemiologyalso draws on methods from other
scientificfields, includingBiostatisticsand Informatics
with biologic, economic, social, and behavioral sciences.
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Epidemiology

In fact, ERIEMIGIONY is often described as the basic sciente
Public Health, and for good reason.
First,Bpidemiologyis a quantitative discipline that relies on a
workingknowledge of probability, statistics, and sound research methogls.
Second, epidemiology is a method of causal reasoning based on
developingand testing hypotheses grounded in such scientific fields
asbiology, behavioral sciences, physics, and ergonomics to explain
lth-relatedbehaviors, states, and events.

ever,Epidemiologyis not just a research activity but

an integralcomponent ofPublic Health, providing the foundation

for directing practical and appropriatublic Health actionbased

on thisscience an@alSalIeasoning
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Solving Health Problems

Step 1 Step 1
Data — Surveillance: determine

collection time, place, and person

Step 2 Step 2
s B Assessment B Inference

Solving health

problems

Step 3 Step 3

Hypothesis K o .
testing Determine how and why

Step 4

Step 4
Action Intervention
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Fig 7. Improving availability of vital statistics
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Distribution
Epidemi

oloay IS concerned
with the R IEHEYARABARER

of healthevents in a population:

Freqguencyefers not only to the number
of health events such as the number of
meningitis or diabetes in a

tion, but also to the relationship ¢

The resulting rate allows epidemiologist
compare disease occurrence across
rent populations.

Characterizing health events by time,

ilace| and ierson are activities of

discussedin detalil later in this lesson.

number to the size of the population.

b~

D
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Distribution

Pattern refers to the occurrence of

ealth_related events b_ Standard Normal Distribution p=0|o=1

Timepatterns may be annual, seasonpl .-
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Determinants

pidemiologyis also used to search
or determinants, which are the causes and EPIDEMIOLOGICAL DETERMINANTS

ther factors that influence the occurrence of Enviromental factors
disease and other healitelated events. e
Epidemiologists assume that illness does not " R

ly in a population, but happens

nly when'the right accumulation agk factors

Inants exists in an individual. P———— ——
for these determinants, « Agent: M.leprae - Age: all ages
] * Source of infection : case * Sex: both
OIOg |Stﬂlse_ * Portal of exit: nose * Population: Rural>Urban
. ) . . ) * Infectivity: High infectivity; low * Migration
|dem|0|og|C studies to prOVIde the pathogenicity * Immunity: Decreased CM|
* Attack rates: 4.4 -12% * Genetic factors

G2 K& & | ydRsudhlevemise
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Determinants

They assess whether groups with
different rates of disease differ

IN their demographic characteristics,
enetlc or Immunologic makep,

ntevidence to direct prompt
effectivepublic health control

revention measures.

Determinants of epidemiology:

» Primary determinant;

e nvironme ntal EXpO sures| bacteria, viruses, parasites ( 1n case of communicable disease)

specific nutrient deficiency ( in case of nutritional disorder)
vehicles ( 1n case of automobile accidents)
v Secondary determmant;
socio economic factors ( n case of malnutrition)
physical environment ( 1n case of respiratory ifection)
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Box 1.2. Definition of epidemiology®

The word “epidemiology” is derived from the Greek words: ep/ “upon”, demos “people” and /ogos “study”.
This broad definition of epidemiology can be further elaborated as follows:

Term Explanation

Study includes: surveillance, observation, hypothesis testing, analytic research
and experiments.

Distribution refers to analysis of: times, persons, places and classes of people affected.

Determinants include factors that influence health: biological, chemical, physical, social,
cultural, economic, genetic and behavioural.

Health-related states and events refer to: diseases, causes of death, behaviours such as use of tobacco,
positive health states, reactions to preventive regimes and provision and
use of health services.

Specified populations include those with identifiable characteristics, such as occupational groups.

Application to prevention and control the aims of public health—to promote, protect, and restore health.
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Data management

- Data management a set of procedures to collect, store,
analyseand distribute data.

- Once data are collected, a sound management approach is essgnt
- Firstly, a metadata dictionary is necessary to accurately describé¢
the data elements.

t, effective datatorage procedures require a wdksigned
Ical structure to permit data retrieval and analysis.

ta analysis and presentation include calculating indicators
andpreparing tables and graphs.

- Finally, the data should be made available to all those

who can use and act upon them.
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Fig 3. Domains of measurement for health information systems
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Health-related statesor events

C Epidemiologywas originallyfocused
exclusively on epidemics of communicablé Epidemiology key words:

diseases but was subsequently expanded|t
address endemic communicable disease Health-related states

and norcommunicable infectious diseaseg. * Epidemiology is applied to the whole
spectrum of health-related events:

iddle of the 20th Century, — chronic diseases,
alEpidemiologicmethodshad been —environmental problems,
d and applied to chronic diseasep| — Pehavioral problems,
ies,birth defects, maternathild health, || ~'Mures,
ocgupational health, and environmental — Infectious diseases.

th.
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Health-related statesor events

henEpidemiologistsbegan to look at behaviors related
0 health and welbeing,suchas amount of exercise and
eat belt use.

ow, with the recent explosion molecular methods
Foidemiologistsan make important strides in examining
enetic markers of disease risk.

he termhealth-related statesor events may be
ything that affectghe well-being of a population

thelessmanyEpidemiologistsstill use the term
asSlasSé | a
health-related statesand events that are studied.

&3@2021

www.ahmetsaltik.net

Epidemiology?

“Study of distribution and
determinants of health related
state or events & disease in human
population”

“Science of rates expressed as
probability”

AK2NIKFYR F2NJ 0KS @ARS NI y3S

16



Specifiedpopulations

X, AlthoughBEpidemiologistsand direct healthcare

providers (clinicians) are both concerned with

occurrence and control of disease, they differ great]y

AY K2g UGUKSeé OASg AGUKS T 0

concerned about the health of an individual: the laJ B ILMICRR] EpldemIOIOQy

Epidemﬁ%gistis concerned about the collective
f

health of the people in a community or populatid Molecular Epidemiology
LY 20KSNJ g62NRaxX GKS ( ‘£

individual; theBLJA R S Y A 26f L3l AiAA&Syx) Disaster Epidemiology
the community.

Environmental Epidemiology

erefore, the clinician and tHgpidemiologist Forensic Epidemiology

ve different responsibilities when faced with | Qceupational Epidemiology
erson with iliness. Travel Epidemiology
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Specifiedpopulations

Who is an epidemiologist?
Any person who researches into occurrence of disease

or disability in groups of people is called an
epidemiologist.

V| Forexample, when a patient with diarrhe{ QUALIFICATIONSOF AN EPIDEMIOLOGIST (SMILLIE):

disease presents, both are interested
In establishing the correct diagnosis

\f Howeverwhile the clinician usually focus
on treating‘and caring for the individual,
miologisfocuses on identifying
osure or source that caused the
he number of other persons

ay have beesimilarlyexposed,
potential for further spread in the
munity;andinterventions to prevent
itional cases or recurrences.

@ Familiar with statistical techniques

@ Well grounded in diagnosis of disease

@ Thorough with medicine, relating to epidemics

@ Good knowledge of bacteriology, immunology and
physiology

@ Knowledge of principles of preventive medicine

LWho IS an epidemiologist ?

A professional who strives to study and
control the factors that influence the
occurrence of disease or health-related
conditions and events in specified populations
and societies, has an experience in population
thinking and epidemiologic methods, and is
knowledgeable about public health and causal
inference in health
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Application

(N>

Epidemiologyh & y 20 2dzad a0 KS &0 deRo irkofvés K
applying the knowledge gained by the studiestmmunity-basedpractice.

C Likethe practice of medicine, the practice of epidemiology is both
a sciencand an art.

C Tomake the proper diagnosis and prescribe appropriate treatment for a patiep
the cliniCian combines medical (scientific) knowledge with experience,
clinicaljudgment, andunderstanding of the patient.

rly the epidemiologist uses the scientific methods of descriptive and
ticepidemiology as well as experience, epidemiologic judgraent,
derstandingpff 2 OF f O2yYRAUAZ2Y A& AY AGRAI3Iy2[a
dproposing appropriate, practicaandacceptable publibealth interventions
ontrol and prevent diseasethe community.
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Fig 2.
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Box 1.3. Molecular and genetic epidemiology

Molecular epidemio/ogy measures exposure to specific substances and early biological
response, by:

® evaluating host characteristics mediating response to external agents, and
e using biochemical markers of a specific effect to refine disease categories.

GCenetic epidemiology deals with the etiology, distribution, and control of disease in groups
of relatives, and with inherited causes of disease in populations.
Genetic epidemiological research in family or population studies aims to establish:

® 3 genetic component to the disorder,

® the relative size of that genetic effect in relation to other sources of variation in disease
risk, and
e the responsible gene(s).

Public health genetics include:

® population screening programs,
e organizing and evaluating services for patients with genetic disorders, and
® the impact of genetics on medical practice.
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Table 2.2. Differences between incidence and prevalence

Incidence Prevalence A e DI
k\msumiﬂ
Numerator  Number of new cases of disease  Number of existing cases of disease QUTCOMES

during a specified period of time  at a given point of time InCI & b
Denominator Population at risk Population at risk PfeVﬂ ence
Focus Whether the event is a new case  Presence or absence of a disease

Time of onset of the disease Time period is arbitrary; rather a

“snapshot” in time Lathtub )

(commyns

Uses Expresses the risk of becoming ll Estimates the probabilty of the
The main measure of acute population being ill at the period of
diseases or conditions, butalso  time being studied.
used for chronic diseases
More useful for studies of causation Usefu'l 0 .the i ?he t?urqen gl
chronic diseases and implication for | Pf8V€ﬂ+$
health services | d d ; O’H’l 5

Note: Ifincident cases are not resolved, but continue over time, then they become existing C. TP’“O‘!“Q
(prevalent) cases. In this sense, prevalence = incidence x duration.
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