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Epi\demio\logy

» Greek: Epi-on or upon, Demos-people, Logos-study
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Epidemiology

» Providing the foundation for directing
practical and appropriate public health
action.

 Relies on a systematic and unbiased approach to
the collection, analysis, and interpretation of
data.

» Based on careful observation of health events
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Determinants

Distribution of disease

e e Whatis th f these health related t?
This part of epidemiology is called as ‘Descriptive W R SR e

e T - W e One basic concept of Epidemiology is disease '
B i B 0 does not occur randomly. It occurs when certain
" Frequency (number/rate) R factors come together.
= Pattern (time, place and person) &
L {K
& . SREKKs
distribution
Pattern
Epidemiology
. is disease does not
determinants

occur randomly
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Epidemiological triad
Host Agent
» Disease
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it | o Health related events

» Epidemiologists initially focused only

on communicable diseases
Lanall Gl )

» Epidemiology now deals with chronic
diseases, injuries, birth defects, occupational
health, accidents etc.
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Specified populations

Epidemiologist normally does not deal
with individual patients but an entire
population

Epidemiologist also deals with applying the
knowledge gained through the study of
disease
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History of epidemiology

400 BC — Hippocrates in the article ‘On Airs,
Waters and Places’ suggested that environmental
and host factors like behavior might be the cause
of disease

1662 — John Graunt published analysis of
mortality data of London

1854 — John Snow — Father of modern
Epidemiology — conducted studies on
Cholera epidemic in London and published
the historic findings.
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. Epidemiological approach
o " gl zelt
e The epidemiological approach to problems
of health and disease is based on two
major foundations:.
» Asking questions
» Making comparisons
€L <LK
Asking
i - questions
Epidemiological
approach _
Making
comparisons
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What is the problem? s .
What is its magnitude? s ps s L
Where did it happen? — san e g
When did it happen? —sai s i
Who are affected? — fosfta
Why did it happen? s e i
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related to the
Disease

related to
HealthAction
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_Health Action » Basic approach to epidemiology is to make

comparisons and draw inferences.

. ? :
Ve YT Ve o eEs pri?b,s }e}& adab 0y 13e + Comparisons between two (or more) groups
. i i ? i ; : : :
Hoycan ik be preven iedin futureé il B Lga A ) (g i » One group having the disease and other not having

¢ What action should be taken by disease
C ommunity? Saaiaall LAY o) iy AN sl 2y La

SRR

e  What resources are required? it 1) sal
e What difficulties may arise? ol 8 3 ab gl L
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Disease
Asking
_ . ; questions
Epidemiological related to
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Uses of Epidemiology Uses of Epidemiology...
 Assessing the community’s health s fae pis  To study historically the rise and fall of
» Magnitude of disease and spread discase pOplﬂ@lthéLﬂL!’é AAAANS
o oAl Y] palaadl g gLy Al S
¢ Making individual decisions La Al A
» Quit smoking  Planning & Evaluation
axitil) g Jayladst)
« Completing the clinical picture o disal Jus)
= Fosinophilia-myalgia syndrome, SARS * Syndrome identification  cupua s
» Searching for causes el o )
= Cholera epidemic in London
4L <LK LK 4L <LK LK
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Epidemiologic functions

e Public Health Surveillance. s daal i8),

= Collection, analysis and dissemination of health
related data for public health action.

+ Field investigation. s g

= Investigation of outbreak.
* Analytic studies. bl cluim

= Lung cancer, Framingham study for cardiac diseases
» Evaluation of Health programmes. sl ga i pi

= [mmunization programme.
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Basic measurements in Epidemiology

Tools of measurements
m Rates «yaal
= Ratios cua
= Proportions s cuw
Measurements of Epidemiology
= Morbidity &,
= Mortality = cuis
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Basic measurements in Epidemiology
(Rates
(Ratios
@roportions
€K <K« (LKL
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s Rate

Rate measures the occurrence of some health
related event in a population during a given
time period.
It is a measure of the risk of developing a
disease.
= E.g Incidence rate of Lung cancer among
smokers is 8 per 1000. There is 8 per 1000

chance of developing Lung cancer among
smokers
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Rate o Rate

Numerator Time period
Rate has 4 elements
[ ]

Numere‘ttor, h Number of deaths in One Year
» Denominator, Death rate = ) . X 1000
e Time specification Mid- year population
 Multiplier(1000 or 10n to make round
figure). Multiplier
Denominator

When we say "the incidence rate of diabetes among
L adults aged 40 to 60 years is 15 per 1000 people per ¢ 44K 444K

year," it means that every year, there are 15 new cases
of diabetes for every 1000 people in that age group.
Number of new diabetes cases

1000 x - - = Incidence Rate
Total population at risk

oy JUe
(WNHWE dslasll eSiw (yazid 1000 Lu $ySadl yaye (e bayas dls 15 Jls 18 15)

—— — Incidence Rate Ok Jlyen
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Ratio ' ‘ Ratio
» Ratio expresses the relation in size between two Numerator
random quantities. ‘
e The numerator is not a component of the Number of Females in a population
denominator
* The numerator and denominator represent two Sex ratio -

different entities/ things Number of Males in a population

Denominator

Suppose that out of the 15 new cases of diabetes, 10
(LR cases are male and 5 cases are female. UL KK

To calculate the male-to-female ratio, we use the formula:

Number of Males
Number of Females

Male-to-Female Ratio =

In this case:
" 10
Male-to-Female Ratio = 3 =9

This means that there are 2 males for every female diagnosed with diabetes in this group.
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Proportion Proportion
» Is a measure which indicates the relation of part Proportion of children having scabies in a village in
to the whole/full. year 2008 -
o The numerator is always part of denominator
* Usually expressed as a percentage Number of children with scabies (in 2008
X 100
Total number of children in the village
(in 2008)
Denominator
The formula to calculate the percentage is:
\ Percentage — ( Number of cases ) o 1l ,
L& Total number of cases LR L
For males:
10
Percentage of males = 1 x 100 = 66.67%
For females:
Percentage of females = (%) x 100 = 33.33%
So:
* 66.67% of the cases are male.
BRSBTS
® 33.33% of the cases are female. F4.0¥0.£)TVY0
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Tools of measurement
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o This helps in comparison of rates with Measurement of morbidity

different places and different times
» Incidence rate of Diabetes in Delhi and UP e Incidence 3w <y
= Incidence rate of Diabetes in 1970 and 2010 » Prevalence s
in India
= Incidence rate of Obesity in India and
America
= Sex ratio of India and US
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Incidence

+ Incidence is defined as “the number of NEW cases
occurring in a defined population during a
specified period of time”.

Number of new cases of specific

Inci dence=dlsease during a given period of time X 1000

Population at risk during that
period

R LK
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Incidence
« There are 500 new cases of Hepatitis in a city with a
population of 30,000 in 2008
: . 500 - 16.7 per
Incidence of hepatitis - WX LEOEN A 3 ¥ ¥
« The Incidence rate MUST contain the time period
LLELL L <LK
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« Incidence includes new cases recurring in the same
person

« If a person suffers from Common cold two times in a
year it has to be counted as two new cases
« Special incidence rates are:

= Attack rate  (pca pmall (el SV Gu (e el LIS Ao (il 8
= Secondary attack rate

s padil agia e dey aa yrall GalaEY) a6 sanll JES (2 iy
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» Prevalence is defined as ALL case
at a given point of time or a perio

population.
« Prevalence is of two types:

€L <«

Point prevalence bl i)
Period prevalence . ill i

Prevalence

(L LK

S d(old and new) present

of time in a given
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Point Prevalence

« Point prevalence rafone £ #ha intol wamber of cases (old
and new) present at given point of time, usually a day.

« Prevalence of Leishmaniasis in Bihar on 5th May, 2009
« Normally when we say prevalence it is Point Prevalence
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Period Prevalence

o Is the tote! mimmban ~f ancaa (814 and new) exiding )
during a defined period of time in a defined population.

e Prevalence of Pulmonary Tuberculosis Greater Noida in
year 2008
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Jan 01 Dec 31

Incidence (Jan 01 to Dec 31) = 2,7,6, 8,11,9, 10
Point prevalenceon Jan01=1, 3,4, 5

Period prevalence (Jan 01 to Dec 31) = 1,2,3,4,5,6,7,8,9,10, 11

LR K L K
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Relationship between Incidence and
Prevalence

« If the total population remains same and the inddence
and duration of the disease remains the same then

« Prevalence = Incidence x meanduration
« Incidence = Prevalence/duration
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Prevalence

Incidence meanduration
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Summary

« Epidemiology is the scientific study of diseases
(number and spread) occurring in the community and
its causative factors and application of the knowledge
to prevent disease and promote health in the
community.

« Important functions of Epidemiology include —
Surveillance, Outbreak Investigation, Analytic studies,
Evaluation of health programs
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Summary
« Rate, Ratio and Proportion are important tools of
measurement
« Incidence and Prevalence are important mesaememtof
disease
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