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-‘ W Definition of Epidemiology

+ Classic: Study of the distribution &

determinants of DISEASE frequency In
human; populations

% | ast’s: Study ofi the distribution &

determinants of health-related states,
OUTCOMES, or events In specified
populations, and the application of this
study to control the health problems




X
L J

-4 " Objectives of Epidemiology

% Study etiology & risk factors
% Determine the extent of outcome

% Study natural history & prognosis
% Evaluate new preventive/therapeutic
measures/new modes off H/C delivery

% Provide foundations for developing
public policy & regulatory decisions




# [DIstribution of problem

= Erequency of probiem

« Determinants of problem

» Control measures for problem




-4 Wy Distribution of Problem

"'ll.
»\\Who IS affected by, proklem?
= \\/Nere does problem eccur?

»\\Iat IS the nature off the problem?
= \\/ly does proklem occur?

= \\WVNEen doees problen eeccur?

% How! can wWe prevent the preblem?




-‘ Wy Freguency of Problem

« Measures of Morbidity
Risk => Pr (having the problem)
Prevalence => # of existing cases
Incidence => # of new cases

% Measures of Mortality
Mortality

Survival
Case Fatality




‘g Determinants of Problem
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% RISK factors of problem

s Contributory facters off proklem

s Course of problem

% Pregnosis of preblem
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“|||” % Prevention

x . :
Primary prevention => pre-event phase

Secondary prevention => event phase
Tertiary prevention => post-event phase

» Promotion (1° prevention)
< ““'I\ # Acute care (2° prevention)
|\|||" # Relabilitation (8* prevention)
T'Hllllln;




Ny Dynamics of Transmission
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% The epidemiologic triad
IHost
Agent/\Vector
Environment Agent Environ

#: Modes of transmission
Direct vs. Indirect transmission
Horizontal vs. vertical transmission

% Endemic, Epidemic & Pandemic
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Wy Risk&Protective Factors
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Biologic (bacteria)
Chemical (poison)
Physical (trauma)
Nutritional (lack)

Energy (thermal)




Modes of Transmission

% Direct transmission
Person-to-person via contact, e.g., cold, TB
% |ndirect transmission
Via vector e.g., water-borne diseases
% Horizontal transmission => infectious d
from one person to another
% \/ertical transmission => genetic d
from one generation to another




| Iy Application to Disease

- W VALARIA

Host
Traveler

Vector
M osguito Bite

Environ
L ack of MosquitoNet




Iy Application to Injury/Tratuma
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Host
Young Child

\ ector
Hot Water

“lll' Agent Environ
"!l ‘ Thermal Energy L ack of Supervision

I I




| “||||‘ Application to Social Problem

PREGNANCY Host

Teenager

\ ector
| ntimate
Sexual Contact

Environ
L ack of Protection




| Wy Endemic, Epidemic & Pandemic
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% Endemic condition

Usual occurrence of a condition within a
geographic area

% Epidemic condition
Occurrence ofi a condition clearly In excess
of normal expectancy.

% Pandemic condition

An epidemic occurring oVer a very wide
area usually affecting a large population




Investigation of an Epidemic

% [Defiine the epidemic re: elements of Epia.
% Examine distribution of cases
% Look for interactions of relevant variables
% [Develop nypothesis based on:
existing knowledge, It any, of the condition
analogy to conditiens of known etiology.

% Jest hypotheses
% Recommend control & prev” measures







R = #NewCases
Persons At Risk

# |Vleasure of the occurrence of new.
CASES Inla pPop as a " off Persens at

ISk at: a Specified time
Wy ¢ aka Cumulative incidence
% Proportion; o units
%1 >R> 001 can e expressed as a %

: |\|||i\ #Reduced by 1° prevention
T IS




Wy Prevalence P= s

Total Population
"'ll °

# |Vleasure of existiing cases In a poep”
asia " ofi total pep™ at a specified

|
|
: ‘“Ii\ time

W +aka Point prevalence
% Proportion; ne Units
%1 > P >0/0r can e expressedias a %

: |\|||i\ #Reduced by 2° prevention
T IS
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. W Typesof Prevalence
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# Point Prevalence
A snap shot of time
— Are you here because of abuse?
% Period Prevalence
Over a specified period of time
— [Have you been abused In the past 6 months?
+ LIfe-time Prevalence
Over a life time
— Have you ever been abused?




Incidence IR = _ Zheitas

~ Person-Time Obs

w |Vieasure of eV Cases I a pop! as)a
" Off PErson=-time: of 0servauon

% a.K.a. Incidence density.

% Rate; UnIts off person-time
w4 >|IR>0

+ Reduced by 1° prevention
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-4 g Computation Example - |

% Consider a town with a pop" ofi 5,000. If

500 of 4,000 persons without disease A
develop it over a 10-year period:

What is the risk of acquiring A? R = 200
4,000

What Is the prevalence of A?




Indices of Mortality

% Crude mortality rate

% Proportionate mortality rate
attributable to a specified condition

% Specific mortality rate
attributable to a specified segment of pop"

% Standardized mortality ratio

« Case fatality ratio (rate)

% Survival rate




-4 g Standardization of Rates
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W : Why standardize?

To account for the possible effiects of
differences In age distribution or other

|

confounding variables
% Direct standardization

Uses a suitable standard pop® (combined)
% |ndirect standardization

Uses a set of standard age-specific rate
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gy Screening
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« Application of a test or procedure to
asymptomatic persons for the purpose
of classitying them w.r.t. their

likelihood of having a particular
condition

« AIMS at early detection before the
development of symptoms

% EX: Partner Violence Screen - 3 Qns




| y Attriputes of a Screening Test

« \Validity
Ability of the test to do what It IS supposed
to do
Accuracy of the test
+ Reliability
Consistency of results when repeat tests

are performed on the same persons under
the same condition

Precision or repeatability of the test




Vieasures of Validity

% Sensitivity
Pr. of testing +Vve If condition truly exists
% SPEcIficity
Pr. of testing -ve If condition Is truly absent
% Predictive value positive
Pr. of having disease given a +Vve test
% Predictive value negative
Pr. off not having disease given a -ve test
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""'““.” The 2x2 Contingency Table

% Eplidemiologist’s way of summarizing
data for analysis/test ofi assoclation
% TWo Vvariables represented by columns

and rows
Variable 1l
+ -

Variable 2 * a b
& c d




g Sensitivity
"'ll ®
“lll" Sengtivity =Pr (T*/D*) =

True +ves
All w/ Cond

]
WITH WITHOUT
CONDITION CONDITION

Have Condition No Condition
Have +ve Test Result Have +ve Test Result
= TRUE +VES = FALSE +VES

(TP) a (FP) b
Have Condition No Condition

Have -ve Test Result Have-ve Test Result
= FALSE -VES = TRUE -VES

(FN) C (TN) d




‘N Specificity

"'ll °
True -ves

“lll" Specificity =Pr (T-/D) = Allwio Cond —

]
WITH WITHOUT
CONDITION CONDITION

Have Condition No Condition
Have +ve Test Result Have +ve Test Result
= TRUE +VES = FALSE +VES
(TP) (FP)

Have Condition No Condition
Have -ve Test Result Have-ve Test Result
= FALSE -VES = TRUE -VES
(FN) (TN)




Wy Predictive Value Positive
"'llo
““." PV+=Pr (DY TY) =

True+ves
All Testing +ve —

]
WITH WITHOUT
CONDITION CONDITION

Have Condition No Condition
Have +ve Test Result Have -ve Test Result
= TRUE +VES = FALSE +VES
(TP) (FP)

Have Condition No Condition
Have -ve Test Result Have-ve Test Result
= FALSE -VES = TRUE -VES
(FN) (TN)




Wy Predictive Value Negative
"'llo
“lll" PV-=Pr (D/T") — e

— All Testing -ve =

]
WITH WITHOUT
CONDITION CONDITION

Have Condition No Condition
Have +ve Test Result Have -ve Test Result
= TRUE +VES = FALSE +VES

(TP) a (FP) b
Have Condition No Condition

Have -ve Test Result Have-ve Test Result
= FALSE -VES = TRUE -VES

(FN) C (TN) d
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Sens 40 x100% =
55

Spec 29 x100% —
45

40
60

20 x100% -—
40




Vieasures of Reliability.

% Percent Agreement
Observed proportion of agreement
between 2 observers

« Percent Agreement by Chance
Proportion of agreement between 2
observers arising by chance

+ Cohen’s Kappa Statistic
Extent to which agreement between 2

olbservers Is above and beyond the amount
of agreement expected by chance alone




-4 gy PercentAgreement
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Physician 2

Abnormal Normal

Abnor mal 18 (40%)

Physician 1
Nor mal 27 (60%)

32 13 45 (100%)
(71%) (29%)

|\|||" % Agreement = 1ot #Aareed _ 16+11y100% = 60%

Grand Total 45

T'Hllllln;




H\Illm
""l\“||||‘ %0 Agreement by Chance

"'ll P
Physician 2

Abnormal Normal

Abnor mal 18 (40%)

Physician 1
Normal 27 (60%)

32 13 45 (100%)
(71%) (29%)

mlll" % Agr by Ch - Tot. Exp. #Agr 12.8+7.8 x100% = 45.8%

Grand Total =~ 45

- G
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1 W Cohen’s Kappa Statistic
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] ““I" Kappa = % Adareement - % Aareement By Chance
100% - % Agreement By Chance

60% -45.8% _ 142% _

100% - 45.8% 24.2%







H\||||‘ Epidemiological DesigniStrategies
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Epidemiological Studies

Descriptive Studies Analytic Studies

Populations Individuals Observational Experimental

Ecologi- Case Case Cross Case
cal Reports Series Sectional Control




| Wy Descriptive Studies ... .
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“|||" + Studies normally concerned with the
< distribution of diseases or health-
related outcomes including

consideration of the subgroups
affected, and how the freguency of
occurrence of the condition varies
over time

% No hypothesis testing
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gy ACaseReport

» Consists of a careful;, detarled
[eport en the prefile offa single
pPatient

% IVIost basic type of descriptive study/.
design of Individuals

» EX: Patient; IV, drug abuser; Weight
l@ss, etc.




A Case Series

% (COERSIStS off a compllation ef case
[eports describing the
characterstics off a number of
Individual patientsiwithra
particular health-related euiceme

% EX: Several patients seen at Sam
Erancisco with similar (AlDS)is/s
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""““.” An Ecologicall Study

s Study/ ol whoele populaticns or
@rouPs Off PErSONS rather tham
Individual Persens

# Unit off analysis = populations

# EX: County deaths rates by, per
caplta cigarette consumption




Analytical Studies. ..

# Studies designed to examine
assoclations Whlch may: have
putative or nypothesized cause-
efifiect relatienships

#|Avolve nypothesis-testing




A Cross-Sectional Study

% Status of Individuals are observed
and assessed W.I.L. Presence or
alISENCce of ol eEXPOESUrES and
OULCOMmES at the same tIime

% a.K.d. Prevalence study:
% Considered descriptive & analytical
# VIest common study, design tused




A Case-Control Study

# Stldy suljects are selectedi hased
O WHEhEr o1 NeL they have an
eUlcome of Interest andl then
compared W.EE te thelrr current or
Past exposure histories

% a.K.a. Retrospective study
# ProVvides strength of association
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: Wy A Cohort Study
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|“||||‘ « Study subjects are selected based
1 \“““ 0 WREhEK OF not they have an
4 W exposure of interestand are then

ml followed over time te assess the
p W occurrence of outcomel(s)

‘“llll\ # d.K.a. Prospective/Follow-up study.

s Provides measures of relative risk
Wy of incidence

.

|




% A ty/Pe ofi prespective cohort study,
I WhICKH the reSearcher assigns the

ExposuUre of Interest randemiy.
PEtWEEn the stuidy, sulbjects

% a.Kk.a. Intervention study.
# |Vlest advanced study design




Wy Criteriafor Causal Inference
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# Strength off the asseciation
% [DOSe-response efifect

% |_ack ofi temporal ambiguity.

» Consistency of findings

+ Blological plausibility, off Ay pothesis
# Coherence of the evidence

% SPECITICItY off thhe association




| Wy Descriptive vs, Analytic Designs

"'llo
) “|||I\ Descriptive Studies Analytic Studies
«

- No hypothesis testing - Can hypothesize on cause-
effect relationships
- No elucidation onthe - Elucidation on the criteria

criteria for causation for causation

- Lack power to - Results may be normally
generalize results generalizable

e.g. Case Reports e.g. Case-Control Study




| “|||" Hierarchy of Epl Design Strategies
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‘ Case Reports ‘

Case Series

Cross-Sectional Surveys

Case-Control Studies
Cohort (Follow-Up) Studies

|\||||‘ Randomized Controlled Trials
T'Hllllln




