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Epidemiology
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Epidemiology: Definition
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Definition of Epidemiology

The study of the distribution and determinants
of health-related states or events in specified
population, and the application of this study

to control of health problems.
[source: Last (ed.) Dictionary of Epidemiology, 1995]



Definition of Epidemiology

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

v" Specified populations: those groups of people with identifiable characteristics
v" Distribution: analysis by time, place, and person.

v Determinants: physical, biological, social, cultural, and behavioral factors that
influence health.

v Health-related states or events: diseases, causes of death, behavior,
reactions to preventive regimens, and provision and use of health services.

v Application to control: refers to the goal of epidemiology, that is to assess the

public health importance of diseases, identify the population at risk, identify the causes
of disease,describe the natural history of disease, and evaluate the prevention and control
of disease
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Clinical Epidemiology
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“New basic science”
for
“preventive medicine”
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Definition of Clinical Epidemiology
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Is there difference between
Clinical Epidemiology
and
Clinical Medicine?

YES!
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Clinical Medicine
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Clinical epidemiology
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Definition

Sackettand his colleagues define as

“The conscientious, explicit and judicious
use of current best evidence in making
decisions about the care of /nadividual
patients’
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Clinical Epidemiology s EBM bLLs
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Fandomzead controlled tnals

Controlled trials

Cage=contro| shudies and cohort studias

Cross=gectional stedies

Case reparts and case sarles
Lixelihood of Bias
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Etiology, DX, RX

Screening

Clinical decision making

Public Health Surveillance

Outbreak and Cluster Investigations
Systematic Reviews in Public Health
Epidemiology and Risk Assessment
Epidemiologic Issues in Community Intervention
Outcomes Research

10. Measuring the Quality of Health Care

11. Epidemiology and Health Policy

12. Epidemiology and the Law

13. Communicating Epidemiologic Information
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Etiology, DX, RX-1
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Clinical decision making
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Clinical decision making e,

Epidemiology is used in clinical medicine to:
1. describe the natural history of diseases
2. discuss disease causality

- proximate: biological mechanisms of disease

- distal: social and environmental causes of disease
3. evaluate diagnostic testing

- evaluate usefulness, sensitivity, specificity

- to set cutoff points, and develop screening strategies
4. provide disease Rx
5. evaluate prognosis

by identifying prognostic factors
- through cohort and case control studies



4-Epidemiology and Risk Assessment
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5-Epidemiology and the Law
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Epidemiologic Issues in Community
Intervention
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Causal model of risk factors for CVD

Morbidity and Mortality
(Stroke, Ml)

T
Biological Risk Factors

(Hypertension, Blood Lipids, Homocysteine)

T T
Genetic Risk Factors Behavioral Risk Factors
(Family History) (Cigarette, Diet, Exercise)

T

Environmental Factors
(Socioeconomic Status, Work Environment)
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* Proportion

 Rate

What, who is in the denominator ? ??77?
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(SRS )9 o)

~ Number new cases of disease over a study period

CI

Population at risk at the start of the study

Cl assumes that entire population at risk
followed up for specified time period

i’

Cl =7/12 per year

= 0.58 per year

X disease onset
Month 1 Month12



(Incidence Density) 39 ¢ S

|D = Q25 L) 090 R P Sylow e 30 S
T P e 3 S} — e £geira

w‘gbg‘jﬁwuﬁg‘ e
wlwﬂwpwbbdm °

)-AJC)-‘ZQ ¢

)L;;f.o)bégb)xo)aé)l.o.ﬁ)" LS)LC ol,.é!afwl @.Lb el.o)éw =
Al 00gs oyl A ya

One subject followed one year contributes one -
person-year (PY).



90 91 92 93 94 95 96 97 98 9900 O1 Time

A 6.0
B —— 6.0
C 11.0
D 9.5
E —— 5.0
Total years at risk 37.5
- time followed ID=2/37.5 person- years

X disease onset

= 0.053 person-year
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Research Design Used in Epidemiology

Case Reports / Case Series
Case control

Cohort: prospective or retrospective
Cross sectional

Randomized Clinical Trials
Secondary data analysis
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Risk ratio

Cumulative incidence ratio in exposed = Riskl=a/a+Db

Cumulative incidence ratio in unexposed = Risk2 =c/c +d

Risk ratio or relative risk = Re / Ru

Slows ¢ T i
JJ\J JJ\J} I8
SPIN a b a+b
2 e
s Jele LPIAT C d c+d
JS a+c b+d a+b+c+d

RR=(a/atb) / (c/c+d)



Daviglus ML et al. Thirty-Year Risk Ratios for
Prostate Cancer Incidence by Quartiles of Dietary
Beta-Carotene and Vitamin C. Epidemiology 1996;
7(5):473-477

Dietary
Variables

Vitamin C
(mg/day)
74
75-97
08-121

>121

N

475

475

475

474

Person-

Years

11,576

11,609

11,941

11,945

Prostate

CA Cases

29

31

32

40

RR

1.00

1.02

1.00

1.30

(95% CI)

(Referent)

(0.62-
1.69)

(0.61-
1.65)

(0.80-
2.09)



Odds ratio

Oddsl=a/c Odds ratio , OR = (a/c)/(b/d) =
Odds2=b/d ad / bc
Slow - T iz
PN 2, S
ABIN
D e B a b a+b
)Ia}d.a\.c Jlad C d c+d
JS a+c b+d a+b+c+d




OR and RR

In 1951 Cornfield published a paper noting that
If

the disease Is rare the odds ratio for a case
control study

closely approximates the risk ratio.

If the odds ratio Is a good approximation of the
risk, this means that there is no meaningful
difference between them.
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