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1. Definition <FE&>
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® MacMahon B: Epidemiology is the study of the distribution and determinants of disease
frequency in man

® Last JM: the study of the distribution and determinants of health-related states or events in
specified populations, and the application of this study to control of health problems ([E[&#&
2% ADictionary of Epidemiology &Y)

Epidemiology is concerning with:

measuring the frequency of diseases and events (mortality, births, morbidity incidence and
prevalence, hospital stays, drug use, injuries, health behaviors);

solving epidemics;

looking for causes of disease and risk factors;

evaluating new diagnostic tests;

evaluating new treatments;

surveillance for new diseases and changes in old ones;

researching health services and their availability; and

costing out alternative diagnostics, treatments or health service provisions.

2. Purpose <BHHI>
o ERFI = HERMORLE. BEZMHC <« EROREEZHLMNZT S

@

@

©)

FTIRFA
< BRREERE
< EEFI
ET2RFBh
<~ BRERR
< BRHELAE
EIRFA
< FEIERHLIE

® Disease <JEJfF> € Cause <EE>

Causal association <#ZZFHIFREZR >

< Criteria of causal association <[5 BE{% D #|EE%E >
1. SR[EZBEE strength
2. —EL1-BE&E consistency
3. KfER7ZREEER temporality
4. EYFEREZOHLHE R EREER

biologic gradient / dose-response relationship

5. BEMDEHLHEEE coherence
6. HoEEBHLLEE biological plausibility

< Hill’s criteria (Above 6 &)
7. $YEMGEE specificity
8. EERMGEIHLDTFFTE experiment
9. FELIDORAEDHFE analogy

3. Measurement of disease frequency and association <J&EF$g1Z>
@ Measurement of disease frequency <#&RE D BIE >
rate / ratio / proportion

< ZE ratio
1%
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< Ltk rate
< Z|& proportion

i. FERE.FE4YE incidence
FEEZE incidence rate

ii. prevalence <HRE>
iii. BRELHEREOBR

@ Measurement of association/effect <#ERE D LLE (R -FARDESDIERE) >
i #xtzhE  Absolute effect <#faxtsh®E >
< differences in incidence rate/cumulative incidence/prevalence
rate difference 2 / attributable risk (AR) F5EMEE / (risk difference)

AR:|EXp+ - |Exp-

ii. A%z Relative effect <tExI%hE>
relative risk (RR) #XIfEPREE / rate ratio 2Lt / incidence rate ratio / risk ratio

|Exp+ C'lExp+

RR

|Exp- C'lExp-

<> the measure estimates the magnitude of an association between exposure and disease, and
indicates the likelihood of developing disease in the exposed group relative to those who are
not exposed
< time-dependent
iii. Attributable proportion <F5EI& >
< absolute effect is divided by the rate of occurrence among the exposed rather than the
unexposed

attributable risk percent(AR%) TS5 REREN-tVt
/  attributable proportion / etiologic fraction R E&B5

AR% — |Exp+ = |Exp—x100: RR = 1

Exp +
< this estimates the proportion of the disease among the exposed that is attributable to the

exposure, or proportion of the disease in that group that could be prevented by eliminating
exposure

x 100

4. Types of Epidemiological studies <#&EF®FEDIELE>
@ EB|HEFHZE Observational study
i. SCalES  descriptive study
A) HhiAEES (£ REEM) BFZE correlation study (ecological study)
B) JEMFIRE. BEZE case study and case series

C) HEMTHAZT. REREABTEMZE cross-sectional study

219



Department of Preventive Medicine and Public Health, Shinshu University School of Medicine

i. SHEZE ana

Tetsuo NOMIYAMA, M.D., Dr.Med.Sci.

Iytical study

A) HEETIRZE. BFREIBTE AR cross-sectional study

B) #it#rafZE longitudinal study
® JEGIXERFAZE case-control study

Exposure Outcome (Disease)
? e o &+
? e D SR & =

<starting point>

> deS|gn <HETHFI1>

> T—

FEHIDTEZ definitions of outcome
» outcome represents etiologically a homogeneous disease
» strict diagnostic criteria
*ERDEE selection of
> JEBIDZERE cases
< hospital-based
<> population-based
< incident case / prevalent case
> XERMZETE controls
control subjects must be comparable to the cases as well as
practical and economically feasible
< hospital-based
<> population-based
assessing
> EIRIEMODINE information of outcome
< FETCZERE death certificates
< EIREER case registries
< ARBEEEAE hospital record etc.
> BERIEMOILE information of exposure
<> EEE
interview on study subjects, spouses, and/or family members
<~ BHRXEBEME
guestionnaire on study subjects, spouses, and/or family
members
< AILTIEE medical or other records etc.
XTRE size
» case to control ratio could be up to 1:4
» statistical power increases as the ratio increases, but less efficient in
the case of 1:5 or less
AT data analysis

Estimation of effects

Measure of association and its stability BS{&EDIESERTE M

Disease  Disease (-) Total
*)
Exposure (+) A b at+thb
Exposure (-) C d c+d
Total atc b+d atb+c+d

e Measure of association BE{RMDIAE
Odds ratio = OR <#AvXtt>

3/EEE
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RR=z=OR=—
2X2 contingel%i:():/ table
R, = [a/(a+Db)]/[b/(a+Db)] _ a-d
[c/(c+d)]/[d/(c+d)] b-c
e Stability indicator & E M
Confidence interval; evaluation for role of chance
p-value

= disease OR

® I/R—KHAZE cohort study
@ #AMER—IAZE retrospective cohort study
@ ®imEa/R—REEZE prospective cohort study

Exposure Outcome (Disease)
+ e e - ?(+or —)
- e e >---- ?(+or —)
prospective retrospective
<starting point> <starting point>

> BARTHA2 design
vV XAREBDZFETE Selection of
> BBREFOFETE exposed population
> HRBREE CtHREE) DFETE  comparison group
v’ data collection
> exposure data <BETET—4>
pre-existing records
interview; questionnaire
medical examination
laboratory examination
job title
direct detection of exposure; concentration of chemicals in air/in
biological specimens
B 5 —4 outcome data
FET-EZBRIE  death certificates
EHIEEZ IR periodic health examination
physicians' records; hospital discharge logs; population-based
disease registry
self-reported diagnosis followed by additional confirmation
procedures
whatever the procedures, valid data must be obtained equally (i.e.
in the same way) from exposed and non-exposed
< criteria for diagnosis
v 748—7v7 Follow-up
» failure to obtain complete follow-up data could be the major source of
the bias  "loss to follow-up”
> dataanalysis <T—42f&4>
basic data analysis in a cohort study involves the calculation of rates of the
incidence of a specified outcome among the cohorts under investigation, and
these rates can be compared between exposed and non-exposed groups

A R R S

Y
"
g
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Estimation of effects

BARDIREIERTEM Measure of association and its stability

e "two-by-two (2x2) table" 2x2 F& (contingency table PH433R)
presentation of count/categorical data

Al
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Disease  Disease (-) Total
()
Exposure (+) a B athb
Exposure (-) C D c+d
Total atc b+d atb+c+d

e Measure of association

|Exp+ C'lExp+

RR

lep- Coleg-
R al(a+b) a/PY
c/(c+d) c/PY:

SMR
Risk difference (Attributable risk)

e  Stability indicators
confidence interval {S%&Xfal; evaluation for role of chance
p-value p &

@ - ABEZE Intervention study / experimental epidemiology
A) ERER:GER clinical trial
B) —XFRhERER preventive trial
» design
v SREFDEFE selection of study population
> REM generalizability
<> TR sex
<> E# 7 distribution of subjects’ age
> EIRTAIREME feasibility
> TRERREBEDOHELR sufficient sample size
> +91SmEIS sufficient participants (volunteers) (%) and follow up
» likelihood of
< HEELRAEYMESNIHEE) taking medicine
> THEWEER(FHTOISLDIHEE) obtaining higher incidence
> A2T7A—LFar+t2k informed consent
v" allocation
randomization <#&E{EA&ZEIYFTIT>
v" maintenance and assessment of compliance <aArFTSA4TF7 A >
v" blind assignment and assessment <& #&i% >
single blind < BffiE &>
subjects
double blind <Z—EE#%>
subjects, researcher
triple blind <=FF#%>
subjects, researcher, analyzer
v’ Stopping rules
> dataanalysis <T—42f##>
5. Precision and Validity <#ES#ZENE >
reducing errors
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random error <{BRIRE>

wrong result due to chance
systematic error <R#fiRE>
wrong result due to bias
® Z LM Validity = lack of systematic error
> MNEIZ UM Internal validity
> NATRXURY) Bias
® FER/NAFR selection bias
® [H#/\1 7R information (observation) bias
> BULZL/ANAT7 R recall bias
» interviewer bias
> SFEMIRY misclassification
<> ARMEDOHBIRDEE differential misclassification
<> ARMEDOHZNGESEE non-differential misclassification

® J—KAALLI/NAF X lead time bias
® length bias

® publication bias

® measurement bias etc. ...

< HEF confounding factor
> External validity / Generalizability <#}#9% 214>

6. Analysis of data <EZTH A, T—2fEHT>
Bias, Confounding factor @D il
<yF% matching
FRYE restriction
&1t stratification
#|E A1t randomization
ZEEfEM Multivariate analysis
Z#4k Standardization
Multivariate analysis <% Z=&f2#7>
Multiple linear regression model <ZE[ElIF45 4>

Y=o+, X+, X,;+...4+[
n = number of independent variable
X, = data set for each individual
S, = regression coefficient

QOO

e most appropriate when the outcome variable is continuous data
Multiple logistic regression model <BAY X T4 vYEIGEHDHT >

logit(p) = In(ﬁ) =+ BX 4 B Xy et BX

n = number of independent variable
X, = data set for each individual
B, = regression coefficient
y = binominal outcome data
or, equivalently

o+ X+ B Xo+. it B X,

1+

p= At BXyt PoX gt B X
e
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e appropriate when outcome is binary data

7.Screening <AHY—=245>
Purpose
application of a test to people who are as yet asymptomatic for the purpose of classifying them with
respect to their likelihood of having a particular disease
not to diagnose illness; those who test positive are sent on for further evaluation by a subsequent
diagnostic test
MERRORBF-IIETEEENICHANTHIE]

Screening would be
inexpensive <ZZ{fi>
easy <&H>
minimal discomfort on a subject <X FRFIZRHEMNZR/INRETHS>
valid <FzhtHY >
reliable <{EXE1EHY>
reproducible <BIRMEHY >

Disease Disease Total
(+) ()
Screening test result
(+) a b a+b
(--) C d c+d
Total at+c b+d

a = true positive. b = false positive <{#&B&1E> . c = false negative <{&AFEMHE>.d =
true negative

a
Dx') =2
a+C

Sensitivity = Probability(T*

Specificity = Probability(T"Dx') = ﬁ
+

Predictive value positive = Probability(Dx"

Ty=-2_
a+b

Predictive value negative = Probability(Dx"T') = Ld
C+

sensitivity <&k (88 E >
probability of test positive if the disease is truly present
specificity <$FEE>
probability of test negative if the disease is truly absent
predictive value positive <& RISHITHER>
probability that a person actually has the disease among test positives
predictive value negative <[EM4REEIFE>
probability that an individual truly disease-free among test negatives

T1EZ
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ROC HhA#f Receiver Operating Characteristic curve

(ZEEEFEER)

Validity of a screening test <RX9)—=25 DR LHEDIEIE>
o AMME valid

o {SEEM™ reliable

e HIEM  reproducible
o Zff inexpensive
o B5H easy

[ ]

HREBOEMNR/INE  minimal discomfort on asubject

RO)—=FIZE LS55/ 1T R
volunteer bias (patient self-selection bias) < B 2ER/ AT ZX>
lead time bias
length bias

FRE <

REEBHIFHE (ROC) dhig



