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B 7 5 (Prevalence) (e-book: 01. Basic & Clinical Biostatistics Ch2. p30-32; 02.

Basic Biostatistics for Geneticists and Epidemiologists Ch3. p55-58; 04.

Statistical Methods in Cancer Research Ch2. p42-49) :
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& * ey5 F] (etiology)#7 =

Z (incidence) (e-book: 01. Basic & Clinical Biostatistics Ch2. 36-39; 02.

=

Basic Biostatistics for Geneticists and Epidemiologists Ch3. p55-58;04.

Statistical Methods in Cancer Research Ch2. p42-49)
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(Prevalence, incidence, and mortality of PD, 2001) ¢4 = ¢ | 3 4 F¢h
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F v A R AL E Sk (S(t) ¢l 5% L& 4o (e-book 03,
Epidemiology and Biostatistics Ch20 p215-218):
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S(t) =P(i% E42iE t pF)
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(6) mzpFiE & (instantaneous rate)
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3. BEiFZxegd 2t (Plratio) (03. Epidemiology and Biostatistics Chl.
p5-11)
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Prevalence and Study Design

e-book: 01. Basic & Clinical Biostatistics Ch2. p30-32;
02. Basic Biostatistics for Geneticists and Epidemiologists Ch3. p55-58
04. Statistical Methods in Cancer Research Ch2. p42-49

¢ Definition:
— This indicator is tailored for

measuring the constant and
existing frequencies of
characteristics or disease among
the number of population at a
given time point (period). In our
example, we are interested in
Parkinson disease.

e Study Design:
— Cross-sectional survey.

With
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-
Onser  Time
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Guestion: “What is happening?*




Original Research

Prevalence Prevalence, incidence, and mortality
of PD

 Estimate: A door-to-door survey in Ilan County, Taiwan

. . R.C, Chen, MI); S.F. Chang, MI), MPH: C.L. Su, MD: T.H.H. Chen, DDS, PhD; M.F. Yon, MS:
— Itis a proportion. .M. Wu, BS; ZY. Chen, MD; and H.H. Liou, MD, PhD
m
— Prevalence = ~
i ; i ; ; Article abstract— Background: The ruparted prevalence and incidence rates of PD were significantly lower in China
m number of Parkinson disease among the underlying population size than those in Western countries, People in China and Taiwan have a similar ethnic background. Objective: To investigato
equal to N. the prevalence, incidence, and mortality rate of PD in Taiwan. Methods: The authors eonducted a population-based survey

using a two-stage door-do-door approach for patients aged 40 years or alder in Tlan, Taiwan. Patients were diagnosed with

PD by having at loast two of the four cardinal signs of parkinsonism and exclusion of scconddary parkinsonism. To

identify new cases of PD after the survey, patients with negative results of parkinsonism in the first stage were matched

¢ Usefulness: to the information on elinical diagnosis of PD from the Burean of National Health Insurance toward the end of December
— 31, 1997, All cases of PD were linked to the Taiwan mortality registration to ascertain causes of deaths until December 31,

H H H H 1999, Results: The participation rate was 88.1% among the 11.411 contacted individuals. Thirty-seven cases of PD were

— Prevalence is used for measuring disease burden in idenifed. The sgadjusied revalence rate of FD for all age groupe was 130.1 per 100,000 population afer being

. . . adjusted to the 1970 US consus, assuming no cases of PD would be found among these younger than 40 years of age. Of

community in order to elucidate health demand, health 9072 nonPD subjects in the first screen, 15 new cases of PD wers ascertained. The age-adjusted incidence rate was 10.4

. .. . per 100,000 population for all age groups. The case fatality rate of PD after a T-year follow-up was 40.4% (21 deaths in 52

planning for clinical manpower, and resources allocation patients with PDI, The relative risk of doath for PD cases varsus nan-PD) cases was 3.38 (98% CI: 205-4.34), The f-yoar

K . cumulative survival rate in PD cases (75.85% ) was statistically lower than that in non-PD cases (92.84% ). Cosiclusion: The

for Parkinson disease. All these aspects are related to provalence and incidence rates of PD in Taiwan were much higher than those reported in China, but closer to those in

h | h d L. . We:::\ mpm;i;nﬁ'.l'hm results suggest that environmental factors may be more important than racial factors in the
ealth administration. pathagenonis of FT)

NEURGLOGY 2001571670 1686

Original Research Original Research

A map of the survey area in llan, Taiwan
Background: The reported prevalence and incidence rates of PD were
significantly lower in China than those in Western countries. People in
China and Taiwan have a similar ethnic background.

[ﬂ llan County

Objective: To investigate the prevalence, incidence, and mortality rate
Survey area

of PD in Taiwan.

Methods:

population-based survey patients with PD aged 40 years or

(two-stage door-to-door approach) older in llan, Taiwan Sanhsing

Figure 1. A map of the survey area in Han, Taiwan.

Original Research Table 1 Age and sex distribution of the total population, targeted Original Research

population, and participation rates in llan on January 1, 1993

Result Age group, ¥ Men Women Both sexes

The prevalence per 100,000 of PD in llan

No. of total population

0-39 32,184 29,929 62,113 Tuble 2 The prevalence per 100,000 and incidence por 100,000 of PD in Tan
4049 2006 1876 3972 Men W i
50-59 2108 1957 4065 No. of Prevalence par No. of Prevalence per Na. of Prevalence per
Age, ¥ chEed 100,000 chses 100,000 chses 100,000
G069 1738 1501 3239
40-48 1 783 ] 0.0 1 374
70-79 812 821 1633 50-59 4 25625 ] 00 N 1225
80+ 218 339 657 G685 3 2249 11 8965 14 546.7
TO-T% 4 645.2 L] 1000.0 10 818.7
Total 39,156 36,423 75,579 504 3 2012.4 I 29958 g 21978
Total (40+} 6972 6494 13.466 Tatal (40+4) 15 802.2 22 4319 ko 367.9
Age-adjusted (40+) 200.2 4247 35789
No. of target population Age-adjusted (for all age) 108.7 1540 130.1

No. of participants

Participation rate, %

10



Figure 3. Comparison of age-specific prevalence rates of PD obtained through door-to-
door studies. The prevalence rates in Taiwan are much higher than those reported in
mainland China but closer to those in Kinmen and Western countries.

Prevalence of Pressure Ulcers

lan, Taiwan {present study)
29 proviences, Ghina®
&cities, China®

Kinmen"

Copiah County Mississippi® )
o = | Point Prevalence: A measure of the number of cases of pressure
Rotterdam, Netherands™ %

Gironde, Franch™® e ulcers at a specific time.
-
(=]

10000-‘ ‘

1000

Junin »l";mw:a?" /
Bombay, India™

sscocrOCerm

Period prevalence: A measure of the number of cases of pressure
ulcers over a prolonged time period such as the entire
hospitalization.

1004 o Reflecting the total burden of the disease and providing insights

into the magnitude of the pressure ulcer problem for the planning
J for health resource needs but provide fewer insights into the
quality of care being delivered.

Prevalence (per 100,000 logarithmic scale

T T T
30 40 50 60 70 80 a0

Sir Isaac Newton N TR O '}‘éf/}ia 8 FEkR

¢ 1669 -- Lucasian Professor of Mathematics
at Cambridge (a position now held by
Stephen Hawking)

¢ 1689 -- Member of Parliament

Newton’s Second Law and Survival of Disease

representing Cambridge * Survival vs Distance
¢ 1699 -- Master of the Mint (T% /_‘5) (ﬁ.‘f’_’éﬁ:)

e 1701 to 1702 -- Member of Parliament for
the second time

e 1703 -- President of the Royal Society of e Hazard Rate (|ncidence) VS Ve|0city
London, the United Kingdom's national

academy of science (h*'& ) (%2 %) (:& B)
e 1705 -- Knighted

i# & (Velocity) & 5 (Rate) Incidence and survival (1)
‘ e-book 03. Epidemiology and Biostatistics Ch20 p215-218
o L 313:¢ & Average Velocity * Concept of Rate:
— To measure rates of death or disease (such as Parkinson

Xj—Xi Axi; ] disease), we had better start from survival function.
ti—t; At EFEE

< . . S(t) = P(Surviving from time = 0 to time =t
* Bz [ i# & Instantaneous Velocity ® _ P(Survivinz Zuring [0, )

<l

7= lim Axyj — Equivalently,
At—oo Aty S(t) = P(Surviving beyound time t)
=P(T =t) 0<s@®<1

11



e Ex. Suppose we have S(t

Incidence Rate (Hazard Rate) and

survival (2)

) = g~0.04t

— The probability of surviving beyond t (age)=20 year is
S(20) = P(T > 20) = e~ 00420 = 0 45

— Median survival time (Half of life)
e 00%tm = 05, ¢, = 17.33 year

07 Kaplan-Meier curve

Effect of Pressure on Survival of
Patients in Long-term Care by Stage

1.009 .
el
-
0.95 L 1—1 v -
L—Ll__‘l-l S

- No Ulcer
0.9 L L\_‘_‘—\xh‘__\_i

. et

0.85 T
L—_l Stage 3

0.8

Stage 4
Q.75

Stage 2
o.704 v T T v T x .

0 4 12 16 20 24 28

Proportion Surviving

Weeks

Figure 1. Proportional hazards estimates of the proportion of patients
surviving, by weeks from baseline, for the no pressure ulcer and the ulcer
stages 2, 3, and 4 subject groups, without adjustment for other factors.

Incidence and instantaneous relative
rate

¢ Instantaneous relative rate

— Newton’s instantaneous rate is rarely used to
describe mortality or disease data, because it does
not reflect risk.

— A rate of 10 deaths per month in a community of
1,000 individuals indicates an entirely different

risk than the same rate in a community of 100,000.

— To measure risk, a relative rate is created, where

—iS(t)
Instantaneous relative rate = h(t) = /5.

12

Effect of Pressure Ulcers on the
Survival of Long-Term Care Residents

Background. Past studies have emphasized that patients with pressure ulcers are at high risk
of dying. However, it remains unclear whether this increased risk is related to the ulcer or to
coexisting conditions. In this study we examined the independent effect of pressure ulcers on
the survival of long-term care residents.

Methods. We evaluated all 19,981 long-term care residents institutionalized in Department
of Veterans Affairs (VA) long-term care facilities as of April 1, 1993. Baseline resident
characteristics and survival status were obtained by merging data from five existing VA data
bases. Survival experience over a 6-month period was described using a proportional hazards
model.

Results., Pressure ulcers were present in 1,539 (7.7%) long-term care residents. Residents
with pressure ulcers had a relative risk of 2.37 (95% CI = 2.13, 2.64) for dying as compared to
those without ulcers. After adjusting for 16 other measures of clinical and functional status,
the relative risk associated with pressure ulcers decreased to 1.45 (95% Cl = 1.30, 1.65). No
increased risk of death was noted for residents with deeper ulcers.

Conclusions. Pressure ulcers are a significant marker for long-term care residents at risk of
dying. After adjusting for clinical and functional status, however, the independent risk
associated with pressure ulcers declines considerably. The fact that larger ulcers are not
associated with greater risk suggests that other unmeasured clinical conditions may also be
contributing to the increased mortality associated with pressure ulcers.

Incidence and instantaneous rate

¢ Instantaneous rate:

— Newton defined an instantaneous rate as the
change in S(t) as the length of the time interval (At)
becomes infinitesimally small.

— The derivation of S(t)= %S(t)

d _ S(E+AD=S()
Es(t) = At

= slope of a straight line between S(t) and S(t+At)

Applications with Incidence

— An instantaneous relative rate is called a hazard rate in
human populations, sometimes called the force of
mortality (an instantaneous rate of death) or relative
velocity from the viewpoint of physics.

— To estimate the instantaneous rate of h(t), we must know
the exact form of the survival function S(t).



Incidence-Hazard in Public
Health

(Newton’s Second Law ) Total Person — time
e Fig. 1.1 Diagram of individual risk  Student one ]
F m a time and disease status Student two %
Student three 0
=m (AV/At) Student four x X hoenza
Student five 0 ) Nolunza
Student six
1 2 3

Manths of follaw-up time

Incidence and Study Design 2. Incidence | _ e

e-book: 01. Basic & Clinical Biostatistics Ch2. 36-39; i
02. Basic Biostatistics for Geneticists and Epidemiologists Ch3. p55-58 it
04. Statistical Methods in Cancer Research Ch2. p42-49

o Estimate: e e
e The concept of incidence is highly related to relative , _ b
. dsi N in 17t _ Total Events (i.e. Parkinson Dx)
instantaneous rate (propose since Newton in = Total Person — time —
Century) —
° Study Design: ¢ It represents relative instantaneous rate (force of morbidity) of

yielding events (Parkinson disease) per unit time (years). The

= ) higher the incidence, the higher the risk for a specific
Normal Follow-up lati
. opulation.

Cohont 3' Censored subjects l pop

. fulness:
e /{m .Use ulness

The incidence is a measure for elucidating the etiological aspect

z/ of disease of interest. .

Total
Cohort

Original Research Origin‘al Research

gure 4.Comparison of age-specific incidence rates of PD reported in China, Sweden,

3 3 3 H ii, Olmsted County, Mi t d Taiwan. The incid tes in Tai
Prevalence’ lncxdence, and mortahty awaii, ms ed County, Minnesota, a'n afwan e_?/na ence rates in an,?/an
are much higher than those reported in mainland China but closer to those in Western
of PD countries.

A door-to-door survey in Ilan County, Taiwan

R.C. Chen, MD; S.F. Chang, MD), MPH: C.L. Su, MD; T.HLH. Chen, DDS, PhD; M.F. Yon, MS; 160 o
H.M, Wu, BS; .Y, Chon, MD; and H.H. Liou, MD, PhD W Tawan (present study)
140 4 | & 28 provinoes, Ching®
& Hawai™ f
.. . O Sweden™ f
The incidence per 100,000 of PD in llan 1204 | O Ommsted county, MN USA™ /
a
32 100
=]
Men Women Both sexes =
A : 5 80
No. of Incidonce por No. of Incidence por Mo, of Tncidoncs per s
AR, ¥ canis 1060, (o0 canes 100,000 canim 100,000 8
& 60 -
4049 0 0.0 L] 0o 0 0.0 g
G055 2 26.4 Al 120 a 185 g 40 -
GOGD 3 454 a 496 (] 474
T0-79 3 8.1 a 1025 6 100.2 20 4
B0+ 0 0.0 0 0o 0 0.0
Tatal {404} B 826 7 278 15 anl o4
Ape-adjusted (40+) 20,6 27.0 8.7 . . . T T \
Age-adjusted (for all age) 1.1 98 104 20 40 50 50 70 80 00
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3. P/I (Prevalence/Incidence) ratio

‘ e-book 03. Epidemiology and Biostatistics Ch1 p5-11

¢ Prevalence Pool:

Incidence of Pressure Ulcers Prevalence pool

Arrival rate, | mDeparture rate, n

The number of new pressure ulcers in

people without an ulcer at baseline — Suppose a population with size N consists of m prevalent Parkinson

disease cases. In a cross-sectional survey, prevalence (P) is estimate as

P==
. . N
Plrecff measure of qual[ty of care and the — In a steady population (i.e. inflow = outflow), we have the following
identification of causative factors for balance equation in a small time inter (At)
pressure ulcer development. IX(N—m)xAt=puxmxAt > =L
N-m  pu

IfN>»m,N—-m=N

I(Incidence) >
u

P(Prevalence) = L i = D (Average Duration)

1

Original Research

Table 4 Prevalence, incidence, and ratio of PL in community-
based studies

3. P/1 (Prevalence/Incidence) ratio

Prevalence  Incidence

Usefulness: This indicator is used to denote per per  Prevalence/
_— . . Loeation 100,000 100,000 incidence
the average duration of disease. emom— p— - ”
It has several applications. In our example of ;‘fﬂ]rlisl; England® I“E 152 “;:

. . . celand 62, B, 5
Parkinson disease, the P/l is used to reflect the Turku. Finlasid® - 160 -
quality of treatments or therapies. Yonago, Japan® K06 00 B

Sardinia, [taly™ 65.6 4.9 13.4
Benghazi, Libya® 314 4.5 7.0
Ferrara, Italy 164.7 10.0 16.5
China® 18.0 1.9 9.5
Ostergitland, Sweden® 115.0 11 10.5
Ilan, Taiwan (eurrent study ) 13001 10.4 12,5

The Relationships Among Incidence, Prevalence,
and Duration of Disease: Asthma

Age Annual Prevalence Duration=
Incidence Prevalence/
Annual
Incidence

6/1,000 29/1,000 4.8 years

3/1,000 32/1,000 10.7 years

2/1,000 26/1,000 13.0 years
m 1/1,000 33/1,000 33.0 years
0 36/1,000 33.0 years
3/1,000 30/1,000 10.0 years

14
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1. %% #73 '§ (Simpson's Paradox) % + 3§

AF =% s

AL B £ A-BR &

2 A 2 A 2 A
{ & 9 17 3 1 12 18
P E 1 3 17 9 18 12

10 20 20 10 30 30

90% 85% 15% 10% 40% 60%

PR FBREP AT

Bor- B A AE- §FLF R BT I AF A BLT ALK
F30E 3 H P20 E A A 10E L2 I F 6 EPAL g3 2 S F IR0
BRI FORT R 20M A d P ITEAS T U L i&{%%,‘% ¢ > 85%
23d 210%%d 7 g By 1307+, 520 5 24,107 5 A d, 3E
2 152 Lt b 515%, & d Lt 5] 5 10%. 2 A f AT B vh-
F SRR FE NI A EBE LIS RF R KR R e PR
P AR - A M ATFI0ERS Z30E NG T o B s
Pt 52 F 5 40%(12/30) » A ¢ 5 60%(18/30)

(1) 7 f2 i 2
- X AHACBEABFILL S R E (AL WA d i
90%:+- + 85%; B&: 2 4 vt F A d LS 15% F10%), e H < X E

W
B
>
+
=

FrE A d LAt bRE (T4 0 R d L 40%  60%) o

P R AL p R ER R, APT A aNLE, 0 T

15
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Zgs G, TR SR AT ot - kg ek LR TG M

2 BpEd FOM, FIRY GBI T IR X ) TR B HY L B
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*

B R AL T R F)S e B]401980~1990% & 4 A s
HPV : 5 § R ns ' F15 P Sl B 1 (5 4 o~ 076 JR™ W3 B %
£ 23 GRS G F)F . 15 kP LHPVPE, BHPVATEH N ¢ A 475 75
HPV = % 3 ¢ §k 0w i 2025 HPVER03 % ¥ & FIHPVES 2 % 3 % i
o TS (GRATAL I A e PR R TR LS g R P
L EEERE fjag\;mg APEH IR FE R R A REDTF] SR

SRR LS S LT ESS TR

() b #H(X), FHEEFF(Z), =%k (Y &%)
£330 E - B R AR EATY LRI 0 MA B RHET AL

)

i R g F R s B4R R E A TGRS > f ERALPEERRE S A
ME KRG A R SRS R § A RS A AT R
P o g RPN EEE i £ R 0 T 2 o i AT T 4R
FLAPE AT
Y3 EE LR
Dy g g
Z:Vf’%—;ﬁ’)r{—#(_g?_’_j.)
() fI* AR R kb3 &5 52

T 4 vt~ 25 81t (Odds Ratio, OR) ~ 48 41 % *& |4 (Relative Risk, RR) % % ¥ . 4+
$E TS AR RIR, G A5 Fbl3 Y, AL ulld by

St BIAR YIRS P Al gty S B d NG E R T LG R

RFFLT TS oL
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(%% = 11% . Grimes DA & Schulz KF: Bias and casual association in observational
research. Lancet 2002; 359:248-252. 5 o, " 37 + F P #2 B F "’L’@?J -
CESRD

(1) £8P RFAY ?5 B AR s 2 * (Group Af=Group B)$7 £+ = 5T
(A) #70 hik (T3] T &
- AEHE L AL R ER KR HZ BRI AT
Y: &7 (Y=1) & % pe(Y=0)
X: Group A & Group B

A SR R EL
(B) TH 2 &4

Group Group

A B
= ¥4 30 24 54
% Pz 30 16 46
60 40 100

= 7 % : Group B (60%) > Group A (40%)

dNERE R Y AR AS S L TG B ASE L FHN T Ry

L Fi2
Group Group Group Group
A B A B
= 4 8 21 12 3
X Pz 2 9 18 7
10 30 30 10

Group A (80%) > Group B(70%),  Group A (40%) > Group B (30%)
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©) =8
Loy A st ooz d o
3. F R A ﬁﬁ]ﬁ:liﬁ%‘.ﬁiwlﬁ‘%‘ﬁﬁc °

(D) *? y@%% AR A ERT o Group A fRiE e w4 o

(E) 4rlr Gt B2 T - b, -Fg)%"\ AR 47 2 4 F 38 ’5'\5;]?3?5
B % R 3l &Group A% Group Bernt 57 fo, @ Bt 4 R A G~ 2

2.GroupA® F ¥ 4 0t 5 Group B® kg o

TIFr 4 # o # o5, FPLE A SR A PE BB 3R Bk K 3 (randomized
controlled trial, RCT)if ¥ }rpﬁ HARAEE HE T+ FFF s B

ez s H.

(2) FAPRFAL: bt g E DR ET R RGeS F A TR BEa i

(A) %782 4 (¥3] T & (operational definition)

Xo AirE (3

\\\Xr

4e it B Rag 33 intervention, 1) vs.
224 N (R B4 2B BaE 3, No intervention, 1)

Y: &% H/F & 2304 4885 25000 = 2

Z: F T EE

B) FH2 %

% Pz o ¥ Azt
I | 45 955 1000 4.5%
1.5%

I | 15 985 1000
RR=0.33

F) 4~ 4 b s 24 w0331 (AR %, RR=0.33); %4
TAV G LR T Ao A B M3%(4.5%% 1 1.5%)

Aipdry FEEHE T R 30 A4 Eax 5000 %L €5 B, Flpt A
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PRFEFRBESLDT PRFTVR, BEA0T A
(a) Age 30-39
Fail | Success | Total
I 3 297 300 1%
I 9 891 900 1% =1

(b) Age 40-49

Fail Success Total
I 42 658 700 6%
| 6 94 100 6% =1

htulenE R Y (30-39 Kk U E 4049 ), 4o~ w2l on e gt
BRI, APEER G B L AT A R ERT T, A (S itk

Ragzt )T w2 EFE A P (2 B304 4R 55250002 =) ehp en,

C€) 1§
1.3 4 »fechiEds s s (B A #4865 30-304),30-39 A& %2 ik B et
Fnl Gt b 40-49 A R R e E At Gl 5 90% 1t 30%.
2. B dm e w4 e 5 (1% vs 6%)

3. E# ¢ FAED RUET 304 4288 = 5000 2 ® P4 pT

L

(D) %
Y g E DT o R GEYE B2 R s T o

(BE) "Eipindlsdseisr
L FEIEH chg 4, EF LA (FHRTF]F) A~ mEE O Baut b
P, A ESAELS EREFER LS ATUT A L RER AR K

2+ (randomized controlled trial, RCT) & 3| 7 e fFF £ &4 % 11 p e,

K B B AR P EFI S REIL Y RAEPT] S R FF MG

(3) F1* # druid &2 +3 (Confounding by indication)
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“Confounding-by-indication” & _ABZM T HF A EF £ v v FZ g
G- AFEFF AL SRR EZ ARV RREY FH AR Y BH 2 B
FAR K Rp T %Eﬂ?;‘#’i&“ LEHAGFET2ZHEE T BELE 5%
Frabgm A 2 A A e LT OB )R B AR R DT e

%1994 #d Nichol KL % A # % & NEIM = F2 4 - 7 &L: 1845 v 4
1992 3] 1993 & 7 2_ f& & 'tﬁ'l“éf_-‘fﬁai'ﬁ“ﬂj(iﬂjﬁr%'u FE)B T LB i o F] o
BIETA e S SRR D DR VR~ B e gt AR R

~ R BN - 3 - RePEA > B BB ehi B d B okeh 1.8/1,000 %

3] 0.2/1,000 - (Reference: Nichol KL et al, NEJM 1994 (22) 778-784).
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Table 1. Base-line characteristics of the study subjects, according to study
period and vaccination status.

1992-1993

vaccine no vaccine p value
Outpatient diagnosis during previous 12 mo

Characteristic

Coronary heart disease 17.1 11.5 <0.001
Chronic lung disease 10.1 6.4 <0.001
Diabetes 11.6 7.9 <0.001

Vaculitis or rheumatologic disaese 2.1 1.3 <0.001
Demantia or stroke 24 4.5 <0.001

Table 2. Hospitalizations per 1000 elderly enrollees for Pneumonia and
Influenza, all acute and chronic respiratory conditions, and congestive heart

failre among vaccine recipients and nonrecipients, according to Influenza
season.

Cause of 1992-1993
hospitalization vaccine novaccine
Congestive heart

failure
unadjusted 4.9 3.1
adjustedd 4.1 3.9

difference (95% Cl) 0.2 (-1.9 to +2.2)
P value 0.88
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3. * 4 FF s

(1) % % (overestimation)
. 4c (aggregated)

Z(+) Z(-)

X(+) X(-) X(+) X(-) X(+) X()

Y| 80 20 10 30 90 50

Y(-) 8020 40 120 120 140
OR=1 OR=1 OR=2.1(f= & ,crude)

Rad el L BOR=1)> &ha-4%7 LBEOR#]) fL5 & » F 3 (positive

confounding)

(2) ™ % (underestimation)
2 4c (aggregated)

Z(+) Z(-)
X(*) X() X)) X() X)) X()
Y(+)[120 10 80 190 200 200
Y(-) T60 30 70 170 200 200
OR=2.25 OR=1.79 OR=1 (4 # crude)

Aad Es 2B (ORA)» & - A2t RIX A 2 (OR=1) > LA f * 3£ (negative

confounding)

-

+ # (positive confounding) i+ 4efe 2w G B BB F T T - A

e ) FHEIHNRE L ERE, vd BT EFS (E)

‘a:

i

I~ (38R
T, BB LB MG LR %, @ f F3E (negative
confounding) i+ RI4pF @ f1* Bferrpt B apje g 04 » R & T g B
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Fo7 A L EHIPES RS AT, 48 TS Gt RETR A K
THRAEEL, FTHEFF Q) FahERT AT (X)) 1 EHEE (V)
FARE, AAREC F AT v cnitr i (VLI REF T

il (X) #TEcd> =5 MHC (major histocompatibility complex) & 3 1% &3 = =

FRASEE G B TR T MR A L BT we (Z) @

OEEE LE

Z(+) Z(-) 3% (aggregated)
X+ X() X+ X() X+ X()
Y(+) [30 30 30 20 80 30
Y(-) 40 60 90 130 130190
OR=2.5 OR=2.17 OR=2.34

Fa ¥R & v (relative risk, RR) 22 ¥+ (odds ratio, OR)

B L ¢ e P TR R AT

X X
Y a b
Y c d

FES X RAERNE- T (BB RSP PR R RO R e

AR E), A KPR AARBIETS CLEBE, bk i@ A D E,
KBS RCETE A - IR Y R A H L RROBE (WF 2R R
WA 30 AR EAR 5000 2 F KA ), @Y KA E A TE PSS
(kA 3 05 9 908 3 LB 30 A BN B % 5000 2 € RIS % )

BH R AT
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disease odds for X a/c ad
disease odds for X b/d  bc
exposureodds for Y a/b ad
exposureodds for Y c/d be

PR EELE (disease OR) =

P& IFELL (exposure OR) =

FXEY RM, Mllfosip ot i T 807 54 3292554
pke, BIBEE G L, TNV U 2 &G R AT

OR>1

Ho : OR=1 vsHuOR¢QOR<1

HEBERPMAT AN (ABeF 2 TR E g A ge), 4 Vi ]

S
S
Q;
.;..
4t
s
3
>~
:\s‘
&
B4
‘}.
‘zjm
2]
S
71\
=
)
&
Iﬂ
b
|4

BRe (X) #2hge (X) L242FE () " R:d Bz A

%?%5_9_ ngy =a-+c, A~Bin0(nx.px)

2% %2 ng=b+d, B~Bino(ng,px)

% & 2% ¥ (0dds for X): px/1 — px
2t % % 2% 8 (odds for X ): pg/1—px
P25 5 1t (odds ratio, OR) % :

px/1— px

OR =
px/1—px

-3 B S 8(px ~ Py = - B £ B(ORRR)F (F”F 4B it ”(reparametrization),
;’%‘g} P SBcit giAR, VLA R nuisance (AR B EaF A T E T A %E)
FARERAAEA ] (A% RR, 22 5L OR).

X ! nuisance, 31/R& %
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‘J;‘\f‘Tf}ﬁi?}* EHE P %
(The Methods of Epidemiology
and Practices):

FEHT AARFEELE RS
PRI LA B HaR

B ERE ETF Y T

dr Mg Tio A Ag T
a'ur—’g FrgL 90 200 0.45 18 38 0.47
Max < John

XF EFE Tin X A T
B A 3TE 60 100 0.6 16 30 0.53
S/ 4v8L 30 100 0.3 2 8 0.25

Max > John

13 T3 ¥ %3 ’ﬁ | (Simpson’s Paradox)

Simpson, Edward H. (1951). "The Interpretation of Interaction in Contingency Tables". Journal of the Royal
Statistical Society, Series B 13: 238-241.

Simpson’s Paradox and Confounding

Yesterday Today

Table A Table B A+B

Black Gray Black Gray Black Gray
fit 9 17 3 1 12 18
ill-fit 1 3 17 9 18 12

10 20 20 10 30 30

90% 85% 15% 10% 40% 60%

(2) Independent variable (X), confounding factor (Z), and
dependent variable (Y: outcome)

— X: color (Black vs Gray)
— Y: fit vs ill-fit
— Z:table ? ->size

(3) What'’s kind of measure for describing Simpson’s paradox?
— Proportion of fit

3

gﬂg;’{ =

Pt

3

Concept of Simpson paradox- % # # 3 %
Concept of Confounding-+ 3§ ¥+

Applications to Nursing Epidemiology

Simpson’s Paradox

Yesterday Today

Table A Table B A+B

Black Gray Black Gray Black Gray

fit 9 17 3 1 12 18
ill-fit 1 3 17 B 18 12
10 20 20 10 30 30

90% & 85% 15% & 10% 40% < 60%

(1) What is the paradox?
A + B: Black < Gray
A or B: Black > Gray

Simpson’s Paradox and Confounding:
Successful injection rate

o | [

Success rate: Group B > Group A

20 16
I N T

Successful rate of Group A:
Successful rate of Group B:
Relative Risk=

Odds of Group A:
0Odds of Group B:
Odds Ratio=

Y: Success (Y=1), failure (Y=0)
X: Group Aand B
Z: Type of medical personnel

25



Simpson’s Paradox and Confounding:
Successful Injection Rate

Group A Group B

2 9

Group A

Interns

Group B

12 3

18 7

Group A (80%) > Group B (70%) Group A (40%) > Group B (30%)

Relative risk :0.8/0.7 =1.14

Odds ratio: 8x9
2x21

=171

Y: Success (Y=1), failure (Y=0)
X: Group A and Group B
Z: Type of personnel

Simpson’s Paradox and Confounding:
Efficacy of new treatment

Odds ratio:
1

12x7

=156
8x3

Relative risk :0.4/0.3=1.33

(D) The Group A has better outcome than Group

B after type of medical personnel is taken into

account

(E) A randomized controlled trial is adopted to

balance the distribution of type of medical

personnel other possible confounders.

Strata 1
30-39

Performance

Fail  Success

Strata 2

40-49

Performance

Fail ~ Success

Inter- Ne(® | 3 297 | 300 42 658
vention ves(a)| g 891 900 6 94
12 1188 1200 48 752

_Pa_ P,
RR = ﬁ =1 RR = P—: =1

700
100

26

Simpson’s Paradox and Confounding:
Efficacy of new treatment

(C) Interpretation

1. Interns had poorer outcomes than nurses

2. The proportion of interns in the Group A is
larger than that in the Group B

3. Type of medical personnel confounds the
successful rate of the two groups

Simpson’s Paradox and Confounding-Evaluation
of Health Promotion Programme

e Can certain health promotion program
improve the performance of jogging after
making allowance for age?

Performance
Fail Success
Intervention No(®) 45 955 1000 RR = Pa =033
Yes(A) 15 985 1000 Py
60 1540 2000 Relative Risk
PrE

Simpson’s Paradox and Confounding:
Postoperative Infections

(C) Interpretation

1. Invention group (type A) has
more participant aged 30-39
(90% vs 30%)

2. The younger group has lower fail
rate (1% vs 6%)

3. Age confounds the effect of
intervention on the reduction of
failure rate



Simpson’s Paradox and Confounding:
Postoperative Infections

(D) Conclusion
Intervention of health promotion do not
reduce failure rate after taking into
account age

(E) Randomized controlled trial design
Using randomization design can balance age
distribution between the two groups.

Confounding by indication

Table 1. Base-fine characteristics of the study subjects, according to study period

and vatcination status,
ot
(herackeristic

vacie  ovaceine pvalue

Ouiatiest diagaosis duriag previus 12mo

Corosary heart disease A 115 <um
Chroeic Jung disease | <L
Dishetes 100
Vaulitis or cheumatologic disaese 1 13 <o
Dmuulucum 4 <l
Table 3. Hospitafirations per 1000 elderly enrollees for Preumonia and Influenza,
all acute and chroni it d congestive heart fail g
= ki
italiza T
Congestive heart
failure
wmadisted
adjedd
difference (95% CT) I )
P value 148

Reference: Nichol KL et al, NEJM 1994 (22) 778-784

Simpson’s Paradox: Solutions
X e Y
N /7
VA
_ FUSERE

1. A3 &3 @ * 48 4 fe(Randomization)i# 5
2. By khig * 13§ (Restriction) & fe ¥t

(Matching)
3. WP EALA 4T * & K A 47 (Stratified
Analysis) 2 #c % i ﬁ? 7% (Regression Model)

Confounding by indication

SPECIAL ARTICLE

THE EFFICACY AND COST EFFECTIVENESS OF VACCINATION AGAINST INFLUENZA
AMONG ELDERLY PERSONS LIVING IN THE COMMUNITY

K.L Nicaor, M.D, M.PH., K.L Margous, MD, MPH,, |. Wooresua, RN, BSN,,
axn T, Vs Sreasezno, M.D.

Comorbid disease (coronary
hear disease)

Observe
d Mortality

vaccination

Reference: Nichol KL et al, NEJM 1994 (22) 778-784

Influence of confounding

(1) Overestimation

Z(+) Z() Aggregated
X X0 X X() X+ X()
Y(#) 80 20 10 30 90 50
Y(-)| 80 20 40 120 120 140
OR=1 OR=1 OR=2.1(Crude)
(2) Underestimation
Z(+) 2() Aggregated
X X() X X() X+ X()
Y(+)120 10 80 190 200 200
Y(-)LGO 30 40 170 200 200
OR=2.25 OR=1.79 OR=1(Crude)
(3) No confounding
2(+) Z() Aggregated
X(#) X() X(+) X() X(*) X()
Y(+) [50 30 30 20 80 50
Yo |40 60 ‘ % 130‘ 130 190
OR=2.5 OR=2.17 OR=2.34 e
Overall Results
s N
4 Pz = 4
ERIN '
om0 45 955 |1000 4.5%
— [0)
irpen | 15 985 1000 1.5%

logit[P(Y = 1)] = B, + B, X
B, = —3.055,B, = 1.1294

exp(f3;)=exp(1.13)=3.09
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Stratified Analysis: Age 30-39

% P = 7
FV N 3 297 300 1.0%
Ao~ 9 891 900 1.0%

(Sd
1 =1

logit[P(Y = 1)] = By + BX ; By = —4.5951, B, =0, exp(B,)=exp(0)=1

Stratified Analysis: Age 40-49

% P = ¥
£ 4o 42 658 700
GRS 6 94 100

6.0%{
e
6.0%

logit[P(Y = 1)] = B, + B.X; By = —2.7515, B; =0, exp(B,;)=exp(0)=1
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T
by
‘u...
Hs
i
3pr
oy
—h
(\»
%
¥
=
kS

- > FFIFEFF 3 (5 ebook 03, Ch 10, p.101-111)

FHFF 2 BT K5 43 % (Randomized Controlled Trial,

RCT) g;bRCTiggL?pﬁg%:«ﬁ%ﬁp;‘g ,:L:zhg AAFLFIBFFE2 A6 HL o

o

A PTG i Flet A TS G R E A AR B RS

(1) % #4745 (Randomized Controlled Trial, RCT)
(1) fe¥+ (matching) @ #g 17 F %X - RBD ¥ #7i * 2_ Block Matching » i g%+

32 ¥l 3 S 4 fe(Randomization) 2 i@ 4% » Flpt 0 F A H s F 3R T

ETN
A RT3 £FFFF2- > kA i b AT AT
4 supramycin fr i@ 5ui¢ * 234 % amoxicillin 4p vt £.F 87 5 ¥R .ﬁ.—'ﬁ .7

|3

‘3"""’"—"§.H~/ 1?5‘{ é"'lil%r_]‘*’r'(jz‘%i% ' (exposed) £ 2t 4‘?%

% 4
(unexposed)z % » EREBRL H L AR F 5 L1 (G bk le)

ekt PIFRE ST & 4

Supramycin 2 (% & =) Amoxicillin £ (2% & &)
% 1: # * Supramycin, & B R # * Amoxicillin, &R7 Js ¢
i®% 2: @& * Supramycin, F B R R i * Amoxicillin, F BT R
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% 3: ® % Supramycin, &R ¢ # * Amoxicillin, &R7 Js ¢
% 4: # * Supramycin, & BT R # * Amoxicillin, & BT R

2)

A4 1000 etk VHEREZLEY F 98 LBEF R B

9.8%) > Anfter A Bl 2§ 98 LHH(S 98%)F BAHL o 17 pH

SRE L) R P RACE LIESET IR D SR

BEOERS A IRGR SR TRk o I RS E ALY 0 R TS (RE B )R

o

o

3
K/%") ]]ﬁ:,}fl‘a:’i‘ xifﬁ]nﬁoif’—é-l[%%*%__ﬁ_ "_Ift_ ﬁo_ﬁ-n[ﬂ;
e %

B R o TS SRR S 5 T B R R

w

Gl R o A RE LAY S0 B RB R FEA
(o RERB R EFETT  NREHET FEY R B EAT o F
@R 15 "% Supramycin, ZIRZH L 0 B F FFATL & FOERS
HY o Mg etk gl Bi L % Amoxicillin, £BZ B 0 £
Fiard ~ ERERL B o P BRI PE S 2000 1 el
A A lm et oo

% BB o et R B ) feRE AR A B AR
TR AT R B BRI e H T (bAoA ) H 7
HAE D) FRESEIBFIRF §HRAKIHAF T S RETE
FARRRHEFF OB R o) * kiR FARYNFIFIEEL Y KITLR KT
AT E RS PR .

'L4] (restriction, bl4e: F £ & FF F) 5, PIEjc R HE VL - T
%@i N(do 35 kT o, A “f #?h)) > 4rf RCT 2 Eligibility °
v ik #73) #4 £ supramycin fr i@ B * 2 Fi4 % amoxicillin 4p v £_F

-~

ﬁi?%%fi,&‘ﬁ{%—e-?Pipw ﬁxfgﬁ'm ,z—pﬁ@— }?ﬂ{mlﬂ; 5
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FLEHRY A% TR DL BB EU L BER BRI £ 1

+ 3 supramycin 2_ & * {F2)(k & FlF)E A7 F 2 FA (R %) o

BP9 & (Previous eczema)

#2 Z (observed)
Supramycin{# F > 417-(Rash)

gl SEp Rty E Y 2000 R BE PG ERTEE  R
A e ) BB TE 1136 £ BB B L BEL
i RABLLR S FRFERF S BT SRS R
FEa B RERA L RT3 28 5 B Rl A E AR
TR S b) Y B %4 L chie il (generalizability) ¢ itiﬂ"‘% R s
o TRl AP R R ETUN LG RIBLE L
A EBRAFAFERLBLLBE AT ELEY - RTRARBEL 0 T

R
2. FALA 4

(1) ~ & %~ 47 (stratified analysis)

(2) & fFHcs (Regression model)
kA
1. e & (Crude Rate) 4 #7
THY RERA o FA Y ETETT o HAF S o RCT A 24 B2 A

Jpl B R MAER . SRR R - AR 0 R ARG Lo At
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REBEFTY EBERENE AR BGeb- BEEFFT OFE }]‘;%;[Jq,\’r{,, Fpt w0

* 4p £ b & 1+ (risk difference, RD) ¢ ¥_4p #F b *& |4 (relative risk, RR) °

(1) 4p £ & *& 12 (Risk Difference, RD)

E E
D a b m
D ¢ d m,
n n, n
(A) B 3+ & (point estimate) RD=P-P,

(B) iz # % & (confidence interval)

(@) * A% > 1 :‘r #+ /> 47 (Taylor series method)

R(-P) RO-R)

RD+Z,, SE(RD)=RD+ za\/
2 ) n,

1

(b) Test-based method : & H-:E 47 L AT *o 41 ©

(©) # 0l
2 % e 1%k % (catecholamine, CAT) £ 5k #% #% & - 7 5 (coronary heart

£

disease, CHD)z 4p Bf 277 7 @ > T3 %ﬁ&r‘f )

High CAT Low CAT

CHD 27 44 71
No CHD 95 443 538
Total 122 487 609

R R R (P2 R R (PO F R R BAESE 4 Bk B F B
Hih i

P, =0.221 P, =0.090
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RD=P -P,=0.131

(a) 1 * ;’]x # /> 17 (Taylor series method)

0.22(1-0.22) N 0.090(1 - 0.090)
122 487

95%CI=(0.053-0.209)

=0.040

SE(RES):\/

(b) 1 * Test-based method (#& #8423 % L 4~ Jc i)

, (609 —1)(27 x 443 — 44 x 95)°

-16.22
A 122 x 487 x 71 x 538

2
0505 1 0-131£1.96(0.131)" /16.22 = (0.067.0.195)
r1+ & 48> ;& (Taylor series method ™ % test-based method), % # # %

/], P12 Taylor series method #iif & o

(2) b B4R & (Risk Ratio or Relative Risk)
Bt AP R T U kA RAPM MR R T SR TR M o

FREeEVIARBEFLAHBR GO GARRT L BHKLT o

E E
D a b m,
D ¢ d m,
n, n, n
(A) Bz 3 & (point estimate)
RR=P /P,
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(B) 7% % & (confidence interval)
AR R S B BAESF RR 2 7w 3 0, FIL EML has F

(right skewed) ]t ¢ AP~ #c(logRR) & H 7 #f % F > R {& £ Anti-log

HEw ko
(a) ~ e 23 > f1* % # 2 47 (Taylor series method)

SAE{log(RAR)} ~

log(RR)+£Z,,
2

(b) Test-based method : & - :E 47 L 4T *o 41 ©

2. &k &5 (stratified analysis) (%% ebook 03, Ch 10, p.103-105)

(1) 2x2 B35 4 2. * FFF A K
BEAms - Bk B (level) chF 4 FF Fo 2T kR F#FTRA S K

B2x24 s Bk Favckiiple (HFo 7202 LBTE) £776k
ZE)FRR;, 27 5B A DRR & ORIZH F B3z % 32i7(F 7+ #5047 F
BrBE2ZF3 3 v, Zokig 4 (effect modification))s pt #b 2% 7 F 3 drig

* FeEBAKDRRG IO HARAFFFF 2L EDORR
* EAY A RR LEHHET RR - R, 27 F R F 6 £ B4 -

I:1 F2
E E E
D al bl mll D a‘2 b2 rn12
5 Cl dl m21 5 CZ d2 m22
nll n21 nl n12 n22 n2
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E E E E
.......... D a b m, D a b, my
D ¢, d my D C, dy My
r]1i r]2i nl nlk n2k nk

(2) # &2 B *& +* (Adjusted Risk Ratio)
(A) & & 4 1z 34 5% (Pooled estimate)
M Feng i Bk ATmit 2 Ap R Y (risk ratio, RR) &

Rﬁi _ a‘i/nli
bi/nZi

GAEE BAK SRR TS VR g RR £ B0, {17 5%k i3t
B2 R B BT B

logRR % & diciz 3+ 5

d

. R C,
Var {logRR, } =——+
an; by

33 d 2 RR & 7 <3 0, & IR+ x4 i# (positive-skewed distribution)
F]pb - RR P4 8cts (log(RR)) & 424, 4 #c 41 % A 502 o
A4 logRR % R Boehip| Boi® S 4 g @ (W) B A K i Bch

vt (log(RRi))iE {7 & # e (pool)

W, = daibinliani
a,a;ny; +0,C Ny,

U * 4o f@ 3t B 17 5] & H 4o (pooled) e logRR &
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ZW log(RR,)
log RR

B F e h R (log(RIQW)) Pdn B ] A H A 1S R g
(Pooled RR,):

RRA>W = exp[logRliw]

(B) Mantel-Haenszel & 3+3;% (Mantel-Haenszel estimator)
Mantel-Haenszel (1959) #& 417 ¥ — fa > 2% & & 4 %E[[ l'jb ]

593§ HRR ;Af - BARATERBE R B G & f 2 ai
biAp gk #E - B4 K hiE 3 E R (7 4 g T 3519 3] Mantel-Haensz 733
(62 B ck ot o

P ERE B AR e R TR F A L L AgT 2x2 & ¢

ArIp O e o Fl A 9%}%&%2%"&?”"‘% B0 rﬁ@ﬁﬁ’}'ﬁf’é

22 ¢ Y RR Bz adbe £ 0 WM AL 2R 6 A2 &5 PR A A

Mantel-Haenszel B| 4] * "4v 3," 09 e [ AR DR 0 afER o

PG
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(C) 4 %

() & B4 fpipi= 2

Iog(RFiW)J_rZ% {|09(RF§W)}

(b) Mantel-Haenzel = /%

Iog(RIfiMH ) + Z% {Iog(RFiMH )}

(D) § &1
w47 3 catecholamine (CAT) £« %% 5 (CHD) 2 B fhehpr 3 ¢ & dbch

<] (Age): < T HIAE B ¥ (ECG): A B 7 i ch™ #fH)5
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#2A k2 RR:

F iE4H (Age < 55),
O EEERE(ECG =0)
High Low
CAT CAT
CHD 1 17 18
No CHD 7 257 264
Total 8 274 282

RR, =2.015(0.30 ~ 13.34)

Total

FFE4H(Age 2 55),

L EEfE R (ECG) = 0
High Low
CAT CAT

CHD 9 15 24

NoCHD 30 107 137

Total 39 122 161

RR, =1.88(0.89 ~ 3.95)

Total

LA (Age < 59),
LEEAREECG=1)
High Low
CAT CAT
CHD 3 7 10
No CHD 14 52 66
Total 17 59 76

RR, =1.49(0.43 ~ 5.14)

Total

4 (Age > 59),
LEEARE (ECG =1)
High Low
CAT CAT
CHD 14 5 19
No CHD 44 27 71
Total 58 32 90

RR, =1.54(0.61~ 3.90)

Total

(a) & @ 4> 2 (pooled method) (logit method)

__ abnn, _ MA7)(®)(274) _
' ben, +adn,  (A7)(7)Q274)+(D25)E)

W, =2.497,W, = 6.947,W, = 4.486

i W RR logRR W log(RR)
1 1.075 2.015 0.701 0.753
2 2497 1487 0397 0.991
36947 1877 0.630 4374
4

4486 1.545 0.435 1.952

logRR, = 8070 _ 538 RR, =1.713
15.005
Var {1og(RFEW)} S Y
15.005

95%Cl = exp(0.538 £1.96x~/0.067) = (1.032 ~ 2.840)
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£ ME SRR 5 246 (crude RR» % 2 51 £#42 ECG # hRR 4
H

1713 » # @ % ) 55 5 30~ 1p M 2k £ 62 ECG #7240 -

(b) Mantel-Haenzel = /2

i 4 bi m; n; Ny n; (hjai [&]bi
n n

1 1 17 18 8 274 282 0972 0482
2 3 7 10 17 59 76 2329 1.566
3 9 15 24 39 122 161 6.820 3.634
4 14 5 19 58 32 90 4978  3.222

15.099  8.904

~RR,,, = 15099 _ 1 606

8.904
Var {log ( RR.,, )} _ {(18)(8)(274) - (12)(17)(282) L 10)A7)(59) —2(3)(7)(76)

(282) (76)
L 29(39)(122)-(9)(15)(161) | (19)(58)(32) - (14)(5)(90)
(161)* (90)?
' _9.039
+(15.099)(8:904)=—="— = 0.067

95%Cl = 1.696><,+exp(1.96 x \/0.067) =(1.02,2.82)

(c) Test-based method (41 ¥ A2 555 L 4T “w 1)

k

K 2
_ rTllinli
e j;ai Zl n, }:(27—20.806)2:4153
MH K m,m,.n.n,. 9.239 '
z 120 i i

i=1 n_z(n_ _1)

A 2
1.696x,+exp(1.96\/(10g(RRMH )) / X2 ] = (1.021,2.82)

(1) % # #riz fF(Logistic Regression Model) (%-% ebook_01, Ch 10, p.852-858;

ebook 02, Ch 12, p.296-299; ebook 03, Ch 19, P.21-214)
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e Eﬁ“ﬁiﬁ'l ® i i systematic component 22 i %> B i ehE R F - kod
2 A% (Y=1,07 > BRREENZRLPY))SERELZ 0F 1 A Z 5L

(systematic component) =i 3¢ 5 f & 55 T & 5 0 ¥R ¥ BT logit % ficiE
a‘x’?(log(%)) & & & 5% 4 ipl(systematic component); #-P % logitP ## 4% 7]

F 4o
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P logitP

0.001 -6.90675
0.006 -5.10998
0.011 -4.4988
0.016 -4.11904
0.021 -3.84201
0.026 -3.62331
0.031 -3.44228
0.036 -3.28757
0.981 3.94413
0.986 4.2546

0.991 4.70149
0.996 5.51745

-t 4 ITE A S

++ t

094

05 41

054

044

031

D24

0.1 9

00+ *
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Ttk e RHE S "sigmoid curve", R iZiE

B EENA R,

LRRRETE L e d

FIRZHE A 5 B Arin fF st (Logistic Regression

Model) » # =

P(Y =1)

bﬁ;ﬁ@:ﬁﬁﬂ%MHY=m=b9ﬂU=%+ﬁx+€

Fad et P X AE T B

Xx=1 log —ﬂ0+ﬂl

/\

X=0 log

=4
v BT 5

’ L+exp(f, + £,X)

-0

st T 5% 8 (odds), Flgt A

N . R/1-R
ek Bl e L 1

T = 3 & = N )
R/1-P, il 0

F3 /1- FA’1 :exp{ﬂA0+,BAl}
o/1-F, exp{/f,}

SO -

42
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/1-P
log(OR) = lo ‘—A ,
g(OR) = log( B /1= P) B,
moE B
OR =exp(f,).
LA ed BEE (H:P=P ) $F*#%H,:OR=1 & H,:5=0

Bt b AERTIA R E $0 healing 2 infection 2. B2 > FATE IR AT

4 ok 4 Fox e
i 40 20 0
= 16 4 o4
e 56 63 124

Hy:3=0 vs. H:8 =0

25 13”1:1.7918 , OR:exp(l.7918):6,

—4
w

e
Rl
ek
3

(%

N

= ﬂi%%i:‘g](Regression model)(% & #rie ﬁﬁﬁ:’g}, logistic regression model)

3 CAT .7 €52 CHD 3 4B » T 5 L3 & Flhd 8400 6l H 2

(proportional test, Y % % 5 = 4 %, binary outcome) » 7 ¥ | * B £ S b e
PR o
B g E]T? i
Y=1: % 2 < %05 s (CHD),
Y=0: % % 4 %05 Jh(no CHD)

X: catecholamine (CAT) 2 % 1
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P(Y =1|X)

logit P(Y =1]x) =1 _
gl PO =1Do=loe o~ 11%)

+ X,

P(Y =1]X)= exp(a + BX)
l1+exp(a+ fX)

¥ H¥ &F 3 (cohort study) 7 CAT = iR B D E#(age)iT e T Bl %
(ECG):

Y=1: % 2 %7 f(CHD)

Y=0: 7 %4 <A :}"‘ﬁ(no CHD)

X: CAT (8 /#); Age (55 vs <55); ECG (# &+ ¥ vs I %)

exp(a + Z/Bk X))
1+exp(a+2ﬂkxk)

P(Y =1|X)=

K
logitP(Y =1|X)=a+ Y B.X,

k=1

#:4] 1: Log(P/(1-P))=0+B1x(CAT=High)

#-4] 2: Log(P/(1-P))=0o+B1x(CAT=High)+ B2x(ECG=Abnormal )

#-4] 3: Log (P/(1-P))=a+B1x(CAT=High)+ B2x(Age >55)

4] 4: Log(P/(1-P))=a+B1x(CAT=High)+ B2x(ECG=Abnormal)+Bsx(Age >55)
#-4] 5: Log(P/(1-P))=a+B1x(CAT=High)+ B2x(ECG=Abnormal)+Bsx(Age >55)

+y1x(CAT=High) x(Age >55)

VIR AT EEEE ko g 4 R ES] 55T BCG R F 2 A 1 ¥ (age<55
ECG=0, age>55 ECG=1)" 11 % & # % >* 55 T ECG & ¥ % % & ¥ (age<55 ECG=0,
age>55 ECG=1) » 4t — K » S F 1 JFHCA % 55 + RIDEF R0 073 4= 0
2x2=4 > v BAEN R R 0 o R AT FHCA R T A 4
(Log(P/(1-P))=0-+B1x(CAT=High)+ B2x(ECG=Abnormal)+B3x(Age >55)) » & it j i

A ¢ MR PR 2 G BBEdy s 7 5 OR:
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Al 1 B Bodp i & CAT e ®k 8 vt (crude odds ratio);

Bl 2 P Bodp e 2 A TR % {8 e CAT 2% 5 vt (odds ratio with
the adjustment for ECG);

B3] 3 B Brdpdic T 5 A B @418 eh CAT 25 X v+ (odds ratio with the
adjustment for age);

B3 4 P Bdp T L e A R E SR T RS K 15 a0 CAT % 5 v

(odds ratio with the adjustment for age and ECG);

Fi* Bk driw &]’f 3% CHD B *& 2 3% ETTT G (R L) G257 L drT

L3 3 oK #e AXCTH AFER AFEEZ E#2 CAT
(#3 1) (#3l 2) (#3 3) = F 223 fe%

(3 4) (#3] 5)

CAT High vs Low 0.8959 0.7601 0.6491 0.5160 0.6374
(0.2646) (0.2918) (0.2912) (0.3146) (0.5971)

ECG Abnormal vs 0.3191 0.3190 0.3156
Normal (0.2861) (0.2858) (0.2862)

Age >55 vs <55 0.5457 0.5451 0.5803
(0.2824) (0.2821) (0.3184)

CAT*Age -0.1583
(0.6686)

2 3 %% :y1=-0.1583 (SE=0.6686), Wald \*=0.0561, P-value=0.8128

dole BA K AR A T I LR RE B A KRR L3k (F )
TREIAFF LI REARES TR TEAR LT AT,
CAT 2 ## % 0|, ' T3 2 5 fEd]? 4o » - B % 2 (CAT*# &) 24 7 CAT 2
EHDL T T (B S LA H RO FORELIHEY () 4 LG
A CAT &2 # 202 5 (5% §_7 B %% e (y1=-0.1583 (SE=0.6686), Wald y*=0.0561,

P-value=0.8128) -
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fI7 & ¢ B3 Bl fF dieT 035 B R g0t (risk ratio, RR)4eT (1 4 R
L (95% 288 T B ):
Rk &K EF AESLTH AEEE REE#2
(3 1) (#3 2) (53 3) =T W
(3 4)
CAT High vs Low 245 2.14 1.91 1.68
(1.46,4.12) (1.21,3.79) (1.08, 3.39) (0.90, 3.10)
ECG Abnormal vs - 1.38 - 1.38
Normal (0.79,2.41) (0.79,2.41)
Age >55 vs <55 - - 1.73 1.73
(0.99, 3.00) (0.99, 3.00)

Bk s rinE kgt i, 1 Ak 247 h g B 4> 2 (pooled method)

ERenA FESZ T RO G S

25 i

169, & » Bk #tin jf

s

v

1.71, 41* Mantel-Haenszel = j & | e

| % 4 1.68,

46
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UE SR 438 T B3 (Ebook 01. pp.137-140)

BB ¢l TS 0 R 1Y AR AR e R

iﬁ"z_’ _|‘1Af|]9+ ﬂf%l_ig fLen? N - poeno

5‘? )
53 & REFF o § A (cardiovascular disease) s 2 ek i A E G A

= ,Eﬂi‘:ﬁq’(%"} 3 fﬁ?pﬁﬁ?'uisﬁﬁffﬁﬁ??ﬁiu; AT ?%}.’i.ﬁr—[ :

HREALC % 1 ¥ i 2

Ed#E ArvH Tk Arik FAF O TilEk Arvik FrF FrFw

40-49 126,300 18 30,000 0.0006 45 90,000 0.0005 1.20
50-59 99,200 108 60,000 0.0018 300 150,000 0.002 0.90
60-69 66,800 1,050 210,000 0.005 360 60,000 0.006 0.83
B 292,300 1,176 300,000 0.00392 705 300,000 0.00235 1.67

(1) I* f2g 4 F 214 (crude risk ratio) v* §as T 8 v o ¥ B Jm 0 4 R
Kﬁ °
@) FIP AT R B RE SRS RS RS B E

dh%
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L nERfEl s 2AKEFFERS

oA
TS 2T
E3 %k
ArH FTo#Hk TEWE Arik TidH FELH
1 N, R, P, n, r D
! N R P oo p
k N, R, P Ny I Py

§ON A CEH AT B4 e, T AN R R A v BB A T
FEEE g (N)F L RSB R ESE D3 3 F (D), 4@ T
B EER S A F A F (), It AFERB LR EF 2 FieF T
% Wm”m'%”@i& A e ds B 4 i A R B

BACiEEFRORFE 2 FT UEL] i 2 S(WHOR B enif i 4 ¢ 55

e

W=

o= 2P
>N, 0

MERBECI VRS FHL L FARFL PR ELTF AR

(1) f1# 423 2 F2 ¢ (crude risk ratio) " &5 F 38 & F A '7]% G 4 R

Fé‘?o

fegF 4 Z 2 b (crude risk ratio): 1176/300000 = 0.00392 =1.67 >
705/300000 0.00235

S HBERS LERE 20 BT UE R RE | St s

(60-69}%«)/\ [”ﬁ&?z s M C&:i’é“zgﬁ\:“ _’&(50_59}%)4 ‘:—.ﬁ(g R %Ef']'b
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B FABAEEEACHEL DR GT ARG T RF S SRS
Baw Ry A b oo
Q) 17 HREA TR B R ERDE S F VRS R B E
AR e
FI7 AR 4 T2 SRR 7 e SRk
126300 x 0.0006 + 99200 x 0.0018 + 66800 x 0.005

EE= ' =0.00201
292300
52 126300x0.0005+9922;)203>; ((;.002+66800><0.006 0.00227

IR S L R = Rl S S SRR Gk o0l

FAFEZPHIFBOF LT I ERE A C DEREHER TR
&

Wi

PN
E

AR E S S
0.89° Ft H i | chon gAFBELFHNTE 2o §ApE

EE

e

BRT R R g R Pl Tk ch T 3 T BRI R ik 0 fit
(72 & SR pho 2 A1 T ] R A T hE R LR B g L X
s BT @RI A 2 F 0 L4 S RE #ALE T 4E TS5 (confounder) - @ 7 7
&3 3 8% chff % (interaction, T A F2 W A F ERE DA A G AT
o FIt ¥ MEE RTINS AAFELRE TPk > WIREF A Sk
Tt o iz Cox E b *a 1t jF 3] (Cox PHREG model) ¥ FE L bk
(proportional assumption) 3K 4p (b & V" B2 "EPRFRF 3 a3 977 F)op ¥ %

HLFERELEG AT Y G h o RAMESLRL FHRTTREAE -
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Simpson’s Paradox in Nursing Care -Can
ok 7= 3 0k 2 =0 _
- 17 )fiﬁ Foi "ﬁ_; ?’5&: Nightingale’s Sanitary Improvement Reduce
(The Methods of Epidemiology Death Rate ?
and Practices):
fRid-3 g &7 a2 BRI

Dead
Yes No
’ ~ No(B)] 45 955 1000
Eoue S Sq N A Intervention s 15 985 1000
60 1940 2000
v /‘? A § o }]% _3"; l;i’ 'R 7 %5 ﬁlﬂ 1 T RR = E — 033 Relative Risk
Py B E

Magic Method for Removing Confounding
Factor (Socio-economic Status):Randomization

Non-slum Area Slum Area
Non-slum Area Non-slum Area
Dead Dead Dead Dead
Yes No Yes No Yes No Yes No
Inter- No® | 3 297 300 42 658 700 Inter-  No(®)
vention vYes (a) 9 891 900 6 94 100 vention ves (a)
12 1188 1200 48 752 800
RR=74=1 RR =14 _ 4 RR=74= RR=7A=__
Pg
3 4
ey ) kS -> » 2 Ay ~ ey ) kY -2 s Ay ~
> A 771 = o4 > A 771 = o4
BAF ] B4 T R FS o BAF ] 4 F S o
(1) pe ¥+ (matching)
e el e (1) pe ¥+ (matching)
Ex. 5 7 #7342 & supramycinfei® suig * 2 i %
amoxicillinp v _F # 3 5 R B —‘F-," £ 53
Supramycin (& & &) &'J" ‘;';‘!:':
# % 1: & * Supramycin, Ié"'AmoxiciIIin,ijﬂﬂ;'}fﬁ{ 1. = Ze o >l fl’h»ﬁ)ﬂ; sl T Fo ¥ 3 9?‘4 % o ﬁ«@_ 3
# %2: ## * Supramycin, i& * Amoxicillin, 3 87 5 € P ,)L %F, ¢ R 9/ ;‘ﬁ‘ %i-l}‘] ‘ ﬁ“T
18 % 3: #& * Supramycin, i€ * Amoxicillin, 4 ;! f}é'}ﬁi 2. 7 I]; ,ﬁb}‘j’ [ﬂ_+ * ﬁc‘ i‘]-

% % 4: #& * Supramycin, & /& P ¢

¢ Amoxicillin, 8% 7 ¢ 3. pHFIFS Dﬂi

Jo b 2 =1l s FF (F 4 F15 )RS ¢
1:2 (" FERL -~ FEBBH L)

1:n
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X SUSERLIRE LT SR

(2) ¥4 (restriction)

Ex. 5 # % #7342 # supramycinfr i@ 5@ * 2 $id %
amoxicillingp v* €3 #uj b ER LK LB F DL %R
ERR

B 759 & (Previous eczema)

# % (observed)
Supramycinf$ fj ———————————> 47 (Rash)

e stk R4, 4 Hil

FRLA 44

1. 42 ¥ (Crude rate) ~ +7
(1)4p £ R * 1% (Risk difference, RD)

E E 5.5 N
RD =R -R =0.131 (B:ffiat{E)
D a b m _ _
D ¢ dm RD+Z, SE(RD)=RD+Z, [RU=F), RO-R)
n, n, n 2 2 n n,

CREEATR -2 3 47)

A ~ ~ a oy 2
RD+Z, SE(RD)=RD+Z, (RDVZ
3 2 2 wH
(Test-based method)

_ (n-1)(ad-bc)?

Horrgy
M nn,mm,

TR i

1. e & (Crude rate) " 47
(2) 1 " v (@ 25 4p ¥ b *& (Risk Ratio or Relative Risk)

EE RR=P, /B (EhftzHH)
D a b m
D c d m,
non,on SEQlog(RR)}~ [0+ 170 epacmms-gen i)

log(RR)+Z,,
2

3
A
N

BRI ] 1 4 S
(2) ¥4 (restriction)

4% Bh.
1. By T4
B AALE X

2

T 4

1. 42 ¥ (Crude rate) 4~ #7
(1)4p £ b *% 1% (Risk difference, RD)

§° b1 & 82 F e Mo % (catecholamine, CAT) &2 %k 6 7% i A rfﬁs(coronary heart disease, CHD)
ZAMBAL Y FRB AT

HighCAT Low CAT

CHD 27 44 7
No CHD 95 443 538
Total 122 487 609

R (P SR B (Po) e B i i AR 2 SR BN F R Db R

P =0.221 B, =0.090 RD =B -, =0131

SE(RD) = 0.22(12720.22) N 0.090(‘1‘8770 090) 0040

, (609 —1)(27 x 443 — 44 x 95)° 2
1622 .131+1.964/(0. .22 = (0. . -
o 122 287 < 71538 95%C1=0.131+1.964/(0.131)° /16.22 = (0.067,0.195) Test-based method
10

95%CI=(0.053-0209) ] 3 3+ 4 47

T 4

2. & B ~ 37 (stratified analysis) 4 17
(1)2x25 71 % 2.+ 3 ]+ B &

4 717 kB A
QL. 3 HFF] 5 14 (RR=?
Q2. & A ¥ RRAEF 4 42452

F, F, i F,
E E E E E E E E
D a b my, D a b, m, D oa b m D a b, m,
D D D ¢ d my D
D ¢ d my D c, d, my, D ¢, d, m,
Ny Ny n, Ny Ny, n, n Nz i Ny Ny Ny
12



T 4 TR 7

2. & A A& 17 (stratified analysis) 4 47 2. /> F ~ 17 (stratified analysis) 4 47

2):R L2 R '+ (Adjusted Risk Ratio 2):R L2 B '+ (Adjusted Risk Ratio
i W
(A) & & 4¢3 &z 3+ 3% (Pooled estimate) (B)Mantel-Haenszel iz 3*+ ;¢ (Mantel-Haenszel estimator)
F] FZ F‘7 Fk F] FZ F‘7 Fk
E E E E E E E E E E E E E E E
D a b m, D a, b, m, D a b m D a b, my D a b, m, D a b, m, D a b m D a b, my
Doc d m, D oc, d m, b oo d my D ¢, d my D¢ d m, D¢, d m, b oo d my D ¢, d my
Ny Ny n, Nz Ny n, My Na n Ny Ny ny Ny Ny n, Nz Ny n, My Na m Ny Ny ny
SR A K Re - A/M 5 Ry S, 4
Fend il 4 K@ RR o Var{log RR‘},M +b‘n2‘
K : 2% s
2 Wlog(RR) abnyn DDDDDD(?“}]. oo: = n’
logRR, =L ——— (OO0 logRR), W= e (kg RR OOOOO00000) Z(T]”
RR, = exp(log F;Fiw)
13 14
== 'il_ Av\ ‘?
2 i (Age <55), 4 (Age 2 59), S (Age>55),
N N L ) N LEEEA S (ECG =1) LEEFEFF(ECG) =0 L EEE A S (ECG =)
A %] A A High Low High Low High Low
2. +7 (stratified analysis) & 7 Lo B Lov Lo
0 BT 5 BA L H f i CHD 1 17 18 cHD 3 7 10 cHD 9 15 24 CHD 14 5 19
(2)3 % 2 b '+ (Adjusted Risk Ratio) NoCHD 7 257 264 NoCHD 14 52 66  NoCHD 30 107 137 NoCHD 44 27 71
(D) % B Total 8 274 282 Total 17 59 76 Total 39 122 161 Total 58 32 90
RR, = 2.015(0.30 ~13.34) RR, =1.49(0.43~ 5.14) RR, =1.88(0.89 ~ 3.95) RR, =1.54(0.61~ 3.90)
PR . y - PRI o - . (* f 9 RR 5 2.46)
247§ catecholamine (CAT) £ %0A 5 (CHD) 2 B ik chm= g ¥ » Edbch ] (a)% # 4c £+ /£ (pooled method) (logit method)
Age) 2 w TRATE R 4 (ECC) 5 A B 7 iy en* 37+
(Age) TWEE R ¥ EG) R _abnn,  _ @ADOEM) oo
ben, +adn, - (17)(7)(274) + (1)(257)(8)
a2 RR W, = 2.497,W, = 6.947,W, = 4.486
4F #8401 (Age < 55), FFSAH (Age < 55), 4E4H (Age > 55), 4EZ4H (Age > 55), R R R
" #(ECG =0) LEEARHE(ECG=1) VB E RN (ECG) =0 LBEERY (ECG=1) i W, RRlogRR W log(RR)
High Low High Low High Low _ High Low 1 1075 2015 0701  0.753
cAT caT © caT cat % catT car % catT car % 2 2497 1487 0397 0991
cHD 1 17 18 cHD 3 7 10 CHD 9 15 24 CHD 14 5 19 3 6947 1877 0630 4374
NoCHD 7 257 264 NoCHD 14 52 66 NoCHD 30 107 137 NoCHD 44 27 71 4 4486 1545 0435 1952
Total 8 274 282 Total 17 59 76 Total 39 122 161 Total 58 32 90
RR, = 2.015(0.30 ~ 13.34) RR, =1.49(0.43 ~ 5.14) RR, =1.88(0.89 ~ 3.95) RR, =1.54(0.61~ 3.90) logRR, _ 8O0 _ 538 RR, 1713 (A FERREL,
15.005 TN Ap B fALE 84 2 ECGREfI4- )
Vér{mg(nﬁw)}:L:ovom
15.005
Crude RR=0.221/0.09=2.46 . 95%Cl = exp(0.538+1.96x+/0.067) = (1.032 ~ 2.840) 16
4 #64H (Age < 55), HFS4H (Age < 55), £ (Age > 55), 4EE4H (Age 2 55),
i LT T (ECG =1) LRI fEHEF(ECG) =0 LR (ECG =1)
High Low High Low High Low 4?
caT car @ cat car @ caT car @ ﬁ,%’]‘ %ﬁzm“
CHD 1 17 18 CHD 3 7 10 CHD 9 15 24 CHD 14 5 19
No CHD 7 257 264 No CHD 14 52 66 No CHD 30 107 137 NoCHD 44 27 71 = y £
Total 8 274 282 Total 17 59 76 Total 39 122 161 Total 58 32 90 SRBACOER | RERHATHN | SR I H ik
RR, =2.015(0.30 ~13.34 RR, =1.49(0.43~5.14 RR, =1.88(0.89 ~ 3.95) RR, =1.54(0.61~ 3.90} = - P
o ) s ) o ! romne s . . (1) 84 3R VOr 1t ’f?“_‘ L i
(b)Mantel-Haenzel * ;# (#ETRR:246) = e " e -
= PliE e )=dn X rest(2x2 A BA) i
(2)=A %R & B PR b i
Ny Ny Y=1/0 4 T Lomt(P(Y=1|X))=a+bx
ia bomgongon, o [ni‘]a' (nﬁjb‘ x=1/ ( ) n: g3t P~ Po omttP( l ” A
11 17 18 8 274 282 0972 0482 o Cox i@ WX (Cox
23 7 10 17 59 76 232 L1566 (3)45 755 R il B S0 Hazard Rate proportional hazard
3 9 15 24 39 122 161 6820 3634 (Y=time to event) T8, Fie o 8 () =hn (1) halt) regression model)
414 5 19 58 32 90 4978 3222 1HE3=|'""}€-‘P(3"_‘-’N‘
15009 8904 Y, -V 5 | YEath Ny b X
(13 % 3R % — Yoy One-_uay Analysis of X=] X=2 X=3
N 15.099 L 3 Variance{ ANOVA) X 0 1 []
Ry~ 169 Y, - i) X 0 0 1
var log(RR )}:Pm)(a)(zm7(1)(17)(252) 10)A7)(59) - (B)(7)(76) Eol 2 B P
(@82’ ey’ Y=atbx+e e~N(0,0%)
+(24)<C‘3‘3>(122)-(?)(15)(161) (19)(58)(32)*514)(5)(90)} X=1 yi=a+b
(161) (90) et
+(15.009)(8.904)=—2%__ 0 067 X0 Yo=a
ST e T F1—Fo=b (@ e AR ) bAA, NS TN E LMK o
95%Cl :1.696x,+exp(1.96x\/0.067): (1.02,2.82) 17 ,
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- A

(1) & 3 &' 446 Z_(Two-sample proportion
test) (%% ebook_01, Ch 6, p.476-484)

H,:P =P, Hi iR =P (#rk)

[2n)-o
l=—ror—""_
Var(Pl—Po)

o

var -5, [, 2
1 2

_Nptn, P gan 4
$2>2,,, # 22, 1ok & B nen,  PFRHE)
<2<7,, - EEfEhERR

Z, <

age points or critical values for the x* distribution corresponding to

commonly used

- 5% 78 (Binary varivble)

Area in Upper Tail

Degrees of Freedom 0.10 0.05 0.01 0.001

(3) % & #ri® 7 (Logistic Regression Model) (%4
ebook_01, Ch 10, p.852-858; ebook 02, Ch 12, p.296-299; ebook
03, Ch 19, P.21-214)

Py =1
Iog(m) logit(P(Y =1)) =logit(P) = S, + B X +¢

logit(P)

o

- ~ B>tk A = ~ %78 (Binary variable)

(2) + * # Z(Chi-square (Z ) test) (%% ebook_01, Ch 6,
p.484-494; ebook 02, Ch 9, p.209-219)

%&1+T$f$lgiéﬁ;ﬁ ﬁ:ﬁ—ﬁ{@u%:_' > Hi3 ;\-}i\:ﬂ’l‘f%”
Ty &R g e B Y FI’T'J'*' A R TR T A%

E: Expectation under Hy is true
L e

a < fE 56

FE @ , < (0-E) B =00x 192
BE 16 48 64 =2 E
e 56 68 124 _ (40— (56x60) /124)> (20— (60x68) /124)*
56x60/124 60x68/124
| (16— (56x64) /124)* (48— (64x68) /124)°
Ho i 2 F 4 chin % ‘ B6x64/124 | 64x68/124

ot * ATE s B E W =21.71 (p<0.0001)

O0—-FE
~x%y X =2 = <—W>

(2)+ * ¥ #_(Chi-square (Z ) test) (%% ebook_01,
Ch 6, p.484-494; ebook 02, Ch 9, p.209-219)

ERITIETIrea
PR AR 37%  10(a) 2 (b) 12
Fisher’s exact test BE 20 4 (d) 6
R LR N Y e
(a+b)!(c+d)(a+c)!(b+d)!

P(a,b,c,d) =

nlalblc!d!
(#2% = & # , hypergeometric distribution)

o+ x(zl) =450, p=0.034 (Jfsm & BiR)
i¢ * Fisher's Exact Test:
¥ £ # % (One-Tail): p=0.057
gk ¥ % (Two-Tail): p=0.107 (& 3 e h & BR)

22

(3) % & #ri% 7 (Logistic Regression Model) (%4
ebook_01, Ch 10, p.852-858; ebook 02, Ch 12, p.296-299; ebook
03, Ch 19, P.21-214)

P(Y =1)
Ig(m) logit(P(Y =1)) = logit(P) = 4, + BX +¢&

FHO Eb g, PIXE AT )

X=1 log—D——p+p ()
{ = Ogl_ﬁl—ﬁo B
X=0 P

log 5= fo 2)
N P/1-P
1)-(2) log(OR) =lo L
(1)-(2) log(OR) = QJ(PI1 I:,) ﬁl

% 3+ OR=exp(f,)

24



(3) % #7i¢ 7 (Logistic Regression Model) (%4
ebook_01, Ch 10, p.852-858; ebook 02, Ch 12, p.296-299; ebook
03, Ch 19, P.21-214)

WA E LB (HR=R) E k2% HetOR=1& H,1f=0

G bk 3Tk 2 % ¥t healing 2 infectionz 8258

ENErTIETTIE

#E 40 20 60 Hy:8,=0 vs.H,: 5 =0
HE 16 48 64
af 56 68 124

& drw fF D B =17918, OR=exp(1.7918)=6

7°=20.3>3.84, P<0.0001

B E i b7 13 (logistic regression model)

3] 1: Log(P/(1-P))=a+p,x(CAT=High)
7] 2: Log(P/(1-P))=a+B,x(CAT=High)+ B,x(ECG=Abnormal )

FI* R A7ie fF 9 DI $HCHDR 6 2 3 fF (R de(R B L) B3t i % S A 4o

B | Ak o
(21

0.8959
(0.2646)

CAT High vs Low

B E i Eﬁﬁii‘ (logistic regression model)

131 1: Log(P/(1-P))=0+B,x(CAT=High)

1731 2: Log(P/(1-P))=a+pB,x(CAT=High)+ B,x(ECG=Abnormal )

1-73]3: Log (P/(1-P))=a+B,x(CAT=High)+ B,x(Age >55)

1-73]4: Log(P/(1-P))=a+p,x(CAT=High)+ B,x(ECG=Abnormal)+B,x(Age >55)

1% Bk $rin i 9 T $CHDR % 2 3t i AR ) 532 3 % 5] 4 4o
PEER

& Ak e pE

(#3 1) R A (#31 3)
(-3 2)
CAT Highvs Low  0.8959 0.7601 0.6491
(0.2646) (0.2918) (0.2912)
ECG Abnormal 0.3191
vs Normal (0.2861)
Age >55 vs <55 0.5457
(0.2824)

R EEﬁ?ﬁ‘i‘J(Regression model)
(B & dr §f 131, logistic regression model)

FFHCATAE ¢ frCHDF 4p B

B ddrw EITT o

Y=1: % 4w %05 5 (CHD)

Y=0: 7 % 2 < %7 7 (no CHD)
X: catecholamine (CAT) 2. & ™

\ N _epla+ ) Aix)
FAE AEY P(Y_llx)_1+exp(a+2ﬂkxk)
X: Age (=55 vs <55);
ECG(* it % vs It %)

K
logit P(Y =1|X)=a+ X
k=1

26

BE it Eﬁ?ﬁ-‘i‘] (logistic regression model)

3] 1: Log(P/(1-P))=a+p,x(CAT=High)
7] 2: Log(P/(1-P))=a+B,x(CAT=High)+ B,x(ECG=Abnormal )
713 Log (P/(1-P))=0+f,x(CAT=High)+ B,x(Age >55)

1% Bk ¥rin i 9 T $ICHDD. % 2 30 i AU £) 532 3 % 5] 4 40T
BE | Ak e ¥

(#31 1)
CAT High vs Low 0.8959 0.7601
(0.2646)  (0.2918)
ECG Abnormal 0.3191
vs Normal (0.2861)

28

B E i Eﬁﬁii‘ (logistic regression model)

H#-311: Log(P/(1-P))=0+B,x(CAT=High)

73] 2: Log(P/(1-P))=a+pB,x(CAT=High)+ B,x(ECG=Abnormal )

1-73]3: Log (P/(1-P))=a+B,x(CAT=High)+ B,x(Age >55)

1-73]4: Log(P/(1-P))=a+p,x(CAT=High)+ B,x(ECG=Abnormal)+B,x(Age >55)
1-3]5: Log(P/(1-P))=a+p,x(CAT=High)+ B,x(ECG=Abnormal)+B,x(Age >55)
+y ;x(CAT=High) x(Age >55)

17 B i [ 0 TIHCHDR & 2 2 I (B 28 £) 6 3 5 % 71 4 4o

& | 4K ¥ WE | PEER

(#3 1) R A (#31 3)

(-3 2)

CAT Highvs Low  0.8959 0.7601 0.6491
(0.2646) (0.2918) (0.2912) (0.3146)
ECG Abnormal 0.3191 0.3190
vs Normal (0.2861) (0.2858)
Age >55 vs <55 0.5457 0.5451
(0.2824) (0.2821)

30
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% 3 #rir §F #-3) (logistic regression model)

I &0 Ryt B i fF T 3 B e (risk ratio, RR)4 T (4P 41
" b (95% 1 4 T ):

~ K AW | BFERL AFELZISTH
(fi:i“l 1) (13 2) (#3 3) (3 4)
High vs Low 245 2.14 1.91

(1.46,4.12) (1.21,3.79) (1.08,3.39)

ECG Abnormal vs 1.38
Normal (0.79, 2.41) (0.79, 2.41)
Age =55 vs <55 1.73 1.73
(0.99, 3.00) (0.99, 3.00)

BEEERR(aRR)= 171 (& & A 457 eng B e f > j2)
1.69 (Mantel-Haenszel = ;%)
1.68 (%% 2w fyﬁ” PE

DI LA e T

Ao T8 T

I N " h P

O O,

33

BB AL E R 2L T
BT AR ER

EURE AD% 4R HEE AO% #4R #ER7HE

18 30,000 0.0006 45 90,000 0.0005 1.20
108 60,000 0.0018 300 150,000  0.002 0.90
1,050 210,000  0.005 360 60,000 0.006 0.83

292,300 1,176 300,000 0.00392 705 300,000 0.00235 1.67
126300 x 0.0006 + 99200 x 0.0018 + 66800 x 0.005

%5k —0.00201
. 292300
(5 - 126300 0.0005 + 99200 0,002 + 66800x 0.006 _( 1,
292300
0.00201

Fl R LR AR

0.00227

35

Wk

DUERie B LR TR T

I FLESNE A R }?ﬁ(cardlovascular disease)# # b "6 E.F % 2

B PO "

a%zz
G M A% EAEE AD% SRR SR8 AO% $#4ER
(VERN 126300 18 30,000 0.0006 45 90,000 | 0.0005 1.20
EE 99200 108 60000 00018  300l150000] 0.002 0.90
UM 66800 1,050[210,000| 0005 360 60,000 0.006 0.83
292,300 1,176 300,000 0.00392 705 300,000 0.00235 167

Fe D RELD D> w2
gL T Bl = RE2

32

AR
|

%&zz

L2l 126,300

99,200

}\D%Z FOR AL 4 HARE AN éé‘élzi

18 30,000 0.0006
108 60,000 0.0018

45 90,000 0.0005
300 150,000 0.002

1.20
0.90

292,300 1,176 300,00
FH &A= 7 Lk (crude risk ratio):
1176/300000 0.00392

|

66,800 1,050 210,000 0.005 360 60,000 0.006 0.83

705 300,000 167

705/300000  0.00235

34



I DS L PSR

| % i3 45 F]F 2 428

1 &
FXBY2RAMEEFIZARat R R ZTE - i Ao 4T

FoRRAXBEZ2ZFHIITFr B Y kS ApE o

2. FHE L

(1) Modified effect due to Z

Z(+) Z(-) Aggregated

X(+) X(-) X() X(-) X(+) X(-)

Y(+)| 80 20 50 30 130 50

Y(-)| 60 20 40 90 100 110
OR=1.33 OR=3.75 OR=2.86(Crude)

(2) Opposite effects due to Z

Z(+) Z(-) Aggregated
X(+) X(-) X(+) X(-) X(+) X(-)
Y(+)[180 60 40 140 220 200
Y(-)|120 90 80 110 200 200
OR=2.25 OR=0.39 OR=1.10(Crude)
KRR 3

MXFYearepg FIZET Fand o §FZ8#2ZF) F o XHY F2E

WL APEZE) X HY %
Q) X$Y el 6Z L3 4 3 chfims T R MApF % o
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() % BARE T AP A BIEFFEHES TS
(4) % %]+ “§ 48 T4 5% (Factorial randomized controlled trial)zx 3+ £_% k%% X

272 FEEFARIIIEY o

I 335+ £ 2 EF R34 ice
IR AR SRR R W EX
() & *Ege g2 v+

2

h- 7 CAT & CHA 2 4pMF 1 » 1 %4 & Age & ECG 7 it L

(2]
confounders’ #* 3 'g A R a7 E T AUF Age 22 ECG ¢ Confound CAT

2r CHD 2z B 1% o

Fo- A2 ARz 2x2 %

High CAT Low CAT
CHD 27 44 71
NoCHD 95 443 538
Total 122 487 609

# RR =2.456 95%CI(0.46-1.336)

dok TR K T LT 4
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Age <55,ECG =0
High Low

CAT CAT
CHD 1 17 18

NoCHD 7 257 264
Total 8 274 282

RR, = 2.015(0.30 ~13.34)

Total

Age >55,ECG =0
High Low

CAT CAT
CHD 9 15 24

NoCHD 30 107 137
Total 39 122 161

RR, =188(0.89 ~ 3.95)

Total

= 1 BT A F 3 effect modification(~ ,Tk—f?\E feD 2 5 £ ¢ F15 F 5]
F 2.7 @ B K &k A4 K summary 2 RR 2% € 8 * X2test ALl &

& K Z_F 7 homogeneity > H & * 2

i(logRRA’i —-logRR,, )?

= Var(logRR;)

Age <55,ECG =1
High Low

CAT CAT
CHD 3 7 10

NoCHD 14 52 66
Total 17 59 76

RR, =149(0.43 ~ 5.14)

Total

Age >55,ECG =1
High Low

CAT CAT
CHD 14 5 19

NoCHD 44 27 71
Total 58 32 90

RR, =154(0.61~ 3.90)

Total

ok 2L Y
LR &

A ABC S ZFRT 0 N(DE- B XA

™+ ik CAT 2 CHD 5 &) > 38(1)2 %3t B &
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(0.701-0538)° (0397-0538)° (0.630-0538)°
0.9302 0.4005 01439
2
,(0435-0538)° _ . oo
0.2229

P(XZ > 0185) = 0.980
Flat AT B3 CAT &2 CHD 2 riskratio & AGE 2 ECG & » K &2 5 B ¥ £

P4 peRCAT#2 CHD 2 i¥% £7 § FIAGE 2 ECG2 2 k@ § L%

(2) Jpbl-HEE L2 bF
VL - B SRR T e AR o i 2 49 M2 (Case-control study on

SBP and MI)
1. 3-8 2 B Edsis TR UL e ek Bt o 3 22 ok Bt (Crude odds

ratio)]'}. z g QV::/,,\ é] Ll&é}ﬂg_r Ll #E] Ll ﬁ,& °

2. ek AL K 2 %5 v £ F P F (Homogenous).

FP 0 BAR I E T AT
E E
D a b my
D ¢, d my
Ny Ny N
(i) & @& 4cHE 3 5% (Pooled estimator)
oﬁi:ai_di
b.c,
3 I 1 1 1
Var|log(OR,) = —+—+—+—
{g( .)} ]
K
ZWilogORi
logOIQW=i=1k—
W

i=1

59



1
~ Var{log(OR))}

(ii) Mantel-Haenszel = /%

L3 FF E_F i3 2o g B 4F (Effect modification)

3 {1ogOR, —10gOR |

pLrit e TE RS 3 A i (y” distribution)
& Var{logOR | ' z

= 7 f& {245 /R (Systolic blood pressure, SBP) £« 3 % (Myocardial
infarction, MI)2_ 4p B 1% » ¥ 3 ﬂ'} | # T - |- ¥ PR 38 5% 3K 3+ (Case-control
study) £ {7F7F o & Av B #F it 5 FHEFF o FPLF T L E (60

<60 ) 1T a AR o T DR AT
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E#260 & E8<60 &

<43/ (SBP) e 43/ (SBP)
T >140 <140 >140 <140
# 4 (Case) 9 6 15 20 21 41
B
115 73 188 596 1,171 1,767
(Control)
AR 3 124 79 203 616 1,192 1,808

(1) 42 % (Crude odds ratio) : 1.88 (1.10 ~ 3.20)

(2) & E&EA 2B E
& #>60 &: OR =0.95 (0.33~2.79)

£ 4<60 f: OR,=1.87 (1.01 ~ 3.48)
(3) B & #L1s anmh Bt
(i) & & 4cH8 5313 (Pooled estimator):

I 1 1 |

——t—t—

9 6 115 73
I 1 | 1

Var{logOR, }:2_()*5*%*?71:0-1002

Var{logOR, |= ~0.3002

log0.952=-0.049 W, =3.331

logl.871=0.627 W, =9.980

A (3.331)(—0.049) +(9.980)(0.627)
logOR,, = 333119.980 =0.457

A KEE S % B 0 OR, =1.58

A 1
Var{ log(ORW) }: m = 0075
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BEELE T 5% w5

95%Cl : exp(0.458+1.96x+/0.075)=(0.92,2.70)

(i) Mantel-Haenszel = j#:
BEES T E L

B - {(9x73)/203}+ {(20 x 1171)/1808}
M (115 %6)/203} + {(596 x 21)/1808}

=1.569

Var,, flogdOR,, )| =0.0761
SRS L Hh05% B S
95%CIL: exp(0.4504+1.96 x/0.0761 )=(0.91 ,2.69)

DR 2 1 UER(SBP)E T (MI) 2 4B B 1A BEE -

(ili) ek E A k2% 5 £ F B F (Homogenous) :

(—0.049 - 0.458)° .\ (0.627 —0.458)
0.3002 0.1002
P(X?>1.141) = 0.285

=1.141

DhEREF AL B R (R 28K T o

N Sy Tty

2. @ FH5¢ Modelling Approach
(1) & & g 2 o
#3731 CAT 2% € 33 CHD 3 4pB > T 5 L35 & 3] eha 4k A v Bk T (proportional
test, Y ez % 5 = 4 i, binary outcome) » 7t F I ¥ R friw fFehs jLig 7 o
BF A iF st
Y=1: 3 24 <%0k i (CHD)
Y=0: % % % %5 i (no CHD)

X: catecholamine (CAT) 2. % ™
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P(Y =1|X)

logit P(Y =1]x) =1 _
gl PO =1Do=loe o~ 11%)

+ X,

P(Y =1]X)= exp(a + BX)
l1+exp(a+ fX)

¥ 5¥ ~F 5 (cohort study) 7 CAT = iR E D E#(age)T e T Bl %
(ECG):

Y=1: % 3 % f(CHD)

Y=0: 7 %4 SEA :}"‘ﬁ(no CHD)

X: CAT (B /#); Age (255 vs <55); ECG (# & ¥ vs & %)

exp(a + Z/Bk X))
1+exp(0{+2ﬂkxk)

P(Y =1|X) =

K
logitP(Y =1|X)=a+ Y B.X,

k=1

#:4] 1: Log(P/(1-P))=0+B1x(CAT=High)

4] 2: Log(P/(1-P))=o+1x(CAT=High)+ B2x(ECG=Abnormal )

4] 3: Log (P/(1-P))=0+B1x(CAT=High)+ B2x(Age >55)

4] 4: Log(P/(1-P))=a+B1x(CAT=High)+ B2x(ECG=Abnormal)+Bsx(Age >55)
H#-41 5: Log(P/(1-P))=a+B1x(CAT=High)+ B2x(ECG=Abnormal)+Bsx(Age >55)

+y1x(CAT=High) *(Age >55)

VIR AT EEEE ko g A X ES] 55T BCG R F 2 A 1 ¥ (age<55
ECG=0, age>55 ECG=1)" 17 % ## % 55 F ECG &+ ¥ % # I ¥ (age<55 ECG=0,
age>55 ECG=1) » 4rit — K » S F 1 JFHCA % 55 + RIDEF R0 073 4= 0
2x2=4 > v BAEN R R 0 o R AT FHCA Ok T A 4
(Log(P/(1-P))=a+B1%(CAT=High)+ B2x(ECG=Abnormal)+B3x(Age >55)) o @ it fF HC

A ¥ $H LTI % T 2 4 BBPd Befs T 4 OR:

63



Al 1 B P i & CAT e ®k 8 vt (crude odds ratio);

Bl 2 P Bodp e 2 A TR % {8 e CAT 2 5 vt (odds ratio with
the adjustment for ECG);

B3] 3 B Bl 5 A B #1860 CAT 25 X v+ (odds ratio with the
adjustment for age);

Al 4 OB Bdg T L P R EE L2 S T B % 10 CAT B 5 v

(odds ratio with the adjustment for age and ECG);

Fi* Bk driw &]’f 3% CHD R *& 2 3% ETTT GH(EE L) G257 L drT

L3 3 oK #e AXCTH AFER AFEEZ E#2 CAT

(#3 1) (#3l 2) (#3 3) = F 223 fe%

(3 4) (#3] 5)
CAT High vs Low 0.8959 0.7601 0.6491 0.5160 0.6374
(0.2646) (0.2918) (0.2912) (0.3146) (0.5971)
ECG Abnormal vs 0.3191 0.3190 0.3156
Normal (0.2861) (0.2858) (0.2862)
Age >55 vs <55 0.5457 0.5451 0.5803
(0.2824) (0.2821) (0.3184)
CAT*Age -0.1583
(0.6686)

2 3 %% y1=-0.1583 (SE=0.6686), Wald \*=0.0561, P-value=0.8128

a3 fen e BEL p
ECG*Age -0.465 0.536 0.39
CAT*ECG -0.378 0.569 0.51
Age*CAT*ECT -0.367 0.507 0.47

dof B K AR R AT EAFERS B A KRR LE AR (F )
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TRETATFRAIEY > BEARES VR TRAFLT 3T EY,
CAT %2 B & 5 b, ¥ 7> 2 2 B3] ? 4o » — B %M 5 (CAT*Z )4 7+ CAT %
Eden T OE (W] S) e TE H B F REATHEYF (y)o A

0 CAT &8 E 6 cn2 5 (5% B3 B % e (11=-0.1583 (SE=0.6686), Wald y>=0.0561,

P-value=0.8128) -

(2) I bl-4F RAT 3

BE A A 179k bl-¥ RAT 3 (Modeling approach: logistic regression in

case-control study, ebook 01. ch10.6, ebook 02. ch12 p.296)
14 op - |-¥F PR R K AT TR ‘fﬁ@ 2.0 i & 248 B 14 (Case-control study on
SBPand MI)): 1 * B3 #7iw jF 2 j2 3438 & S TERF UL E 975 iN
L

R4t

ra

/\
= gy

-ﬂ\y

FF MOk B AR LR OB L T AT

E E
(X=1) (X=0)
D P: P_
D 1-P 1-P

RIE * logit 4% (log(ﬁ)) GEPE: N=2- 2 fi}lis G5 Y (BN ER) ME E

BB L) e

log( ) a+ pX +e
log—E) —ath (kR (X-D)
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A

=p, OR=expif}

log(—E-)=a (k&2 (X=0)
1-P.
Fleb 25 fovt I S log(te1=Fe)
P-/1-P.)

MR R BRI p R Rk R A Ry

PEIB RS E N OT HE w T I ppe kAR Frd Sk R

SR o o TR B AR B N BR B e Iy Bt (e g AR EETE o

o IR RRRT L i AR B B R RS R H A b % e

FAIP Bk S R A e T

F J& % 7% (dependent variable, outcome)

Y=1: % 4 < ¥ & (case, MI), Y=0: A % # .= ¥4 % (control, no MI)

f42$# % 7 (independent variable)

X: feHg/R(SBP : >140 vs. <140, & #:(Age, =260 vs. <60)

() W jcig/R e #4072 F 5 L3 (T (interaction > & & & ke fif c02%

B EERE)

£ 21 =\ .
Ju3 3r)(\‘ .

B Hy:r=0 vs. r=0

]’,’_ 21 b
FE P

F =—-0.676, sd(f)=0.633
P
(

*=1.14, p=0.29
sd(f)) P

logit(P(Y =1))=a+ S x SBP + 3, x Age + r(SBP x Age)

Wald test
(% # #2% - Asymptotic property)

DRFIEPEE B (CEREELT ERT IR L e F sy
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+
,§E€J'§F:&

'proc logistic data=cscn;
model mi(event='1")=age sbp age*sbp;

weight n;
mn;

bnalvsis of Maximum Likelihood Estimates

Standard Wald
Paraneter DF Estinate Error Chi-Square Pr = Chi3¢q
Intercept 1 -4.0211 0.2202 333.5706 <0001
SEP 1 0.6266 0.3165 3.9201 0.0477
a0 1 1 5224 0. 4784 10 1200 00015
|SEP*age 1 -0.6756 0.6327 1.1402 0.2856

Q) FFEAFERL ﬂ'{fﬁ"ﬁ@ (SBP) 2% & 1t

gt logit(P(Y =1)) =a + S, xSBP + S, x Age
SUET -

[

.
l

21 b .
= .§§'§=.

!

B =0.46, sd(3)=0.28

95% Cl of /3, =(—0.08,1.01)

OR =e%* =1.59

95Cl of OR = (e, e""") = (0.92,2.75)

3 .
ﬁﬁ,gl'ﬁﬁ ~ .

proc logistic data=cscn;
model mifevent='1"=age sbp;

weight n;
run;
Standard fald
Parameter IF Estimate Error Chi-Square Pr = Chisg
Tn+orrap+ 1 _3.045 02013 384 2516 Qo]
SEP 1 0.4645 0.2796 2.7603 0.0966
d 2T 1 1.11”4 U.Jiy ln.Uyyn U.UUU5
0dds Ratio Estimates
Point Q5% Wald
Effect Estinate Confidence Limits
| spp 1.591 0.920 2.753
age T4 J AT KK

WA & B A 5N (pooled estimator), Mantel-Haenszel = % 12 2 % &

it
=
=5
J
pre

#4018 5] Y BEE O 15 o R (SBP) B vfT B (M) 2% B0
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Point
Method 95% CI
estimate

Pooled method 1.58  (0.92,2.70)
Mantel-Haenszel 1.57 (091, 2.69)

Logistic regression  1.59  (0.92, 2.75)
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2 Fo
Wald test (+ # & 22 » Asymptotic property)

Al 580 o AR RAERT 2 S kB A T &

2
M-6
—E[T) » Hd M A B i S #icin 3 B (Maximum likelihood estimate,

MLE)>S % MLE T 2 £ % » @ P A i S G B L 5 RE 2 FmA > 7

2
S P ( @j K24k R BT 2 i (null value) Hhf B 2 HHcRE

S

ire 0ot 8(-2 log likelihood ratio) » sV P & T M B R i+ 2 A _F 859 b & B3R o

2
(M_@’J ~z" pd R (dhH=1

S
FRAT RS M2 (bR BR) IR 5k f IR GE P Rl h

& B ArREMET R PE 0 ORI E B R B

b e 5 G- BRI R AT R T R 2 AP MR 6

D

log odds = lo
g gN-
M=10gL = i+ 1
N-D D N-D

13 I 1
ZM=loge——=0.1672 S=_.—+— =0.4097
we 1 V13 11

B & BT 10gQ=0.0 > log likelihood ratio 3

2
_1(01672-00Y | on
2\ 04097

2
#iT 1 2_-2 log likelihood % (%j =0.1665 > P=0.6831 > & ;= f&§»
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mFRE S EHhE P % Effect Modification- Definition
(The Methods of Epidemiology

. and Practlces?: ‘ — If the relationship between X and Y varies with Z,
FE o (7 [}ii Lo A e R Z is possibly an effect modifier. That means the
interaction between X and Z in association with

. , . the outcome Y exists.
£ AR L L

) ) — Catalyst in Chemical Reaction
AR ERE S F R AT

Effect Modification-Demonstration (1) Effect Modification Demonstration (2)
(1) Modified effect due to Z (2) Opposite effects due to Z
|z || z0 | | Agregated | |z || z0 | | Agregated |
X X0) X(#  X() X(#)  X0) X+ X0) X X() X(#)  X()
Y(+) 80 20 50 30 130 50 Y(+) 180 60 40 140 220 200
Y(-) 60 20 40 90 100 110 Y(-) 120 90 80 110 200 200
OR=2.86 OR=1.10
OR=1.33 OR=3.75 (Crude) OR=2.25 OR=0.39 (Crude)

Effect Modification-Interpretation(1) Effect Modification-Interpretation(2)

1. The effect of X on Y varies with the presence of Z. 3. The presentation of aggregated results is not

The odds ratio for the association between X and Y adequate when the effect modification exists.
is larger in the absence of Z than that in the presence

of Z.
4. Factorial randomized controlled trial design is
2. The opposite effect is demonstrated by the presence needed to test interaction between X and Z.
of Z.
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Effect Modification with (stratified
analysis)

At § catecholamine (CAT) <50 s (CHD) 2 B fh e g @ o E b o)
(Age)# < TEWIAE R ¥ (ECO) 2 A B ¥ i sht 4f 7]+
F sk 2RR
ARLEEATE) 42 (Age <55), HE4 (Age 255), I (Age >55),
e
LEBRRE(ECC =0) LA FUR(ECG =1) LIS (ECG) =0 LB SR (ECG =1)
High Low " . A
Total High Low High Low High Low
Total Total Total
Coc cat car °® cAT cat © caT car
A CHD 3 7 10 CHD 9 15 24 CHD 14 5 19
NoCHD 7 257 264  Nocup 14 52 66 NoCHD 30 107 137 NoCHD 44 27 71
WwE 8 g AR Total 17 59 76  Tol 39 122 161 Total 58 32 90

RR, =2.015(0.30 ~13.34) RR, =1.49(0.43 ~ 5.14) RR, =1.88(0.89 ~ 3.95) RR, =1.54(0.61 ~ 3.90)

Crude RR=0.221/0.09=2.46

Yl 18 A 2 3
(Evaluation of effect modification)

b fA g catecholamine (CAT) £ < %2 s (CHD) 2 B % eh
7 ,HJ@‘;\{LA\I@]F’*RRf Paf;frt*_.
K 5 2
(logRR; —logRR,,)
NERE. ,Zzl: Var(log RR;)
_(0.701-0.538)° (0.397-0.538)° (0.630-0.538)’
0.9302 0.4005 0.1439
2
(0.435-0.538)° _ o
0.2229

P(X; >0.185) =0.980 CAT?« CHD il 43 é»,sul # 2 ECG
R RICEY R RIS SR 30

By

T E AT E Y 3T
(disease OR and exposure OR)
E%AR% EA&4%5: DAABs DAA485

D a b

‘ﬂ*'fk.‘;ﬂ' 51?. I b e d
BDIE) a/(atc)
‘ A% e %a% ¥ (disesse odds for £) _ RD|E) _ c/(a+c)
FAREEAARL(iseaw odts i ©) PO -
POE dib+d

£t E 5 B l) A
)’(S D) alla+¥
PED) bBia-®

TRED) Ctle=d)
HE|D) dic+~d)

_b/d

ale _ad
[

BAE SR BE (axgosurs odds for D)
ABAmnHE B8 Flexposure odds for D)
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T F] S HF i g i 45 (Effect
modification)

log Rlii ~logRR
VarlogRﬁ

>

VL B -4 RGESR R AT L IR B
AT B 2 AR B
(Case-control study on SBP and M)

e N N

>140 <140 >140 <140

EXS
= 9 6 15 20 21 41
Case

AEL 115 73 188 596 1,171 1,767
(Control) ’ !
124 79 203 616 1,192 1,808

- 2 & (Crude odds ratio) : 1.88 (1.10 ~ 3.20)
S A ESAS K2

i 8>60 4 0.95 (0.33~2.79)

# #2<60#: 1.87 (1.01 ~ 3.48)
SRS a0 S

pooled: 1.58 (0.92,2.70)

Mantel-Haenszel: 1.57 (0.91~2.69)

SHEE S {HR(SBP)Z TR (MI) 2 AR BEF o

LW 2 ¥-c B

E E
% -2 ps N
f’$§4$'—¥]—+ m‘% Ié D a b my
D ¢ d m,
nll nZi nl
LN Mantel-Haenszel
(Pooled estimator)
~ _Ldi L (be; | ad; £ (ad,
OR = bic; 5 121:[7. [bici] 121:[ N j
T R ey S wre
Var{log(ORJ}:;i+b—l+c—i+(Ti ;[ ;]i.j ,Z:‘[rlle
ZW logOR, Clad )1 1 1 1
logOR,, = D e R
ZW‘ Var,,, {Iog(ORMH)}: A e
= o ad;
I (ZTJ
Var{log(OR )} Ty




s AT = 2 4P BT

# % (Crude odds ratio) : 1.88 (1.10 ~ 3.20)
E- %‘260;& 10.95 (0.33~2.79)

f R

R AL e

ST >140 <140 >140 <140
7% 4 (Case) 9 6 15 20 21 41
Al 115 73 188 596 1,171 1,767
(Control) ' ’
kS 3 124 79 203 616 1,192 1,808

Mantel-Haenszel * 7%
s s B0 S OR, =1.569
95%Cl: exp(0.4504+1.96 x+/0.0761)=(0.91 ,2.69)

L34 ﬁf JIRS R (E? : ;

95%C| ; exp(0.458+1.96x v0.075)=(0.92,2.70)

13

B M A
- )‘—,‘3 f;.j_ﬁ B = g’L- -
EREARBLPU-HEFLTH P(EIDS)/
_ P(E|D,S)
OR - P(E|5,S)
IIII!IIIEII /pED.S)
X=1 X=0 P(D SIE)P(E)/ _
D  P(E|D) P(E|D) = P(DS|E)P(E)
» D PED)  PED) PP o b sEYP(E)
.P(D|E

I o
P(D,SIE) = P(SID, E)P(DIE)  [ro.P@IB) N i
------ fro.P(DIE) 1
P(S|D,E) = P(S|D,E) = P(S|D) = m; U p dmmmm

P(S|D,E) = P(S|D,E) = P(S|D) = m, e /‘. P, :

0

T TR

il ORI
WRCR S E
S B

Y=1: 3 4 9o % (case, MI)
Y=0: %% 4 = 34if & (control, no MI)
X: fesg/R (SBP: 2140 vs <140), & & (Age: 260 vs <60)

=1)) =a+ B, xSBP + 5, x Age + r(SBP x Age)

logit(P(Y
H,:r=0 vs. H,
(v #0)

Age >60 SBP=1 IOg(OddSAge>60) OL+B1+ I32+ v
SBP=010g(Odds x40 =01+

rz0

I e

S
FF e

Age: <60 SBP=1 log(Oddsage<q0)=0t+ B4

SBP=010g(OddS g, 0)=ct = ORpgecco=eXP(Byy

P 13 AR 2 3T
(Evaluation of effect modification)

ol e R E TR 2 M AR L Y iR T
o ds A K FORZ I
A2
{IogOR IogOR}
Var{ Iogoﬁ}

, (0.627-0.458)°
0.1002

0oooo z
(~0.049-0.458)°
0.3002
P(x?>1.141)=0.285

=1.141

< »wh{{gm M B G AR R

LigAF) » Vit ri%&rﬂAfd‘/)

REArm e
- bl- AT
kBEARLE SFALTHR
_“ log(z— ) a+pX +s
X=0
D P, P,
III"> D 1-P, 1-P, X=1 => ) = (l‘F'ﬁ
X=0 > Iog(l_opo):a |
X EARET
PI1-P) »~ /=& -
log(--~—1 =3, OR=
og(Po 1-P) B exp{/}
L ETE LR ]
EEFF 230w
logit(P(Y =1)) = a+ S, x SBP + S, x Age + r(SBP x Age)
H,:r=0 vs. H:r=0

B, mm OR s gez60=€XP(B1+ 7)
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dnalysiz of Waximum Likelihood Estimates

Wald
Chi-Square Pr = Chidq

0.2202 333.5706 <.0001
.3163 0.0477
0.0015

4
f L.140 0.28% |

Standard
Estinate Error
L -4.0211
1 0.6266 0
1 1.5224 0
1 -0.6736 0

IF

Paraneter

Intercept
SBP

2
[ 4Hp*a.

~0.676, sd(F) = 0.633

r

Wald test

(——) =114, p=0.29

* # X 72%; (Asymptotic property)

sd (f)

SEARBERRS WEBEERAEREER - SFikE

BB SRR E )
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Genetic predisposition, Western dietary pattern, and the risk of
type 2 diabetes in men'™

Lu Qi Marilyn C Comelis, Cuilin Zhang, Rob M van Dam, and Frank B Hu

© R AMROE LR GBRE K8
A& Flengs £t (genetic susceptibility)

* $3tgene-lifestyle interactions g 3% i 2 &

Objective: The objective was to assess whether established genetic
variants, mainly from genomewide association studies, modify di-
etary patterns in predicting diabetes risk.

Design: We determined 10 polymorphisms in a prospective, nested,
case-control study of 1196 diabetic and 1337 nondiabetic men. A
genetic risk score (GRS) was generated by using an allele counting
method. Baseline dietary intakes were collected by using a semi-
quantitative food-frequency questionnaire. We used factor analysis
to derive Western and “Prudent” dietary patterns from 40 food

groups.
19 20
2 51t (Odds Rati
TABLE 1 N s Ratio
Baseline characteristics of the diabetic patients and nondiabetic control
subjects’
Nondiabetic  Diabelic P o BL B (OddS) LR 24 G gl s EE
P . e —
No. of participants 1337 1196 — =3 )’1 )7? -} l}}ﬁ s e A B o = P/(l_P)
Age () 55 + 97 56 + 8 0.1
BMI (kg/m?) 25 £ 28 27.8 * 4.1 0.22 Bl H LU H . _ﬁ . 2%
o N ( ) e v
Obesity (%)” 5.3 25.5 <0.0001 o Odds Ratlo OR i ?
Alcohol use (g/d) 12.2 * 155 11.2 * 16.6 0.01 2 El‘ i?':’ ?oﬁ; ’E' P 7 4 77
Physical activity (MET/wk) 213 £ 274 14.6 = 18.8 0.23 — f I?“:J m J ? f }}%
Current smoker (%) 7.0 11.3 0.0006 nyz E_ LU L -\‘ g} m % %: B
Family history of diabetes (%) 13.0 324 <<0.0001 Tt I-E" PE F }?’3 }?\:’ k :
Total energy intake (kcal/d) 2039 + 634 2031 *+ 604 0.73 % I——] rT‘JE»’-" 5ok Vi :Ii.,c-ﬁ; ‘E’ % ‘é} _;g_r
! MET, metabolic equivalent task. The geometric means of continuous T
variables were compared by using general linear models, and the proportions
of categorical variables were compared by using chi-square tests.
2 Mean * SD (all such values).
7 Defined as a BMI > 30.
21 22
T TABLE §
]';“L;n“;m betwecn dicary paticmns and the penctic ik scars i eation fn dibees risk! Intcractions hetween genetic risk score and individisl foods and nutrients characterizing the Western dictary pattern’
Dietary patiems” Westem dictary patierns”
Geastic risk score Ql (lowet) ® @ Qf (highest) P for wrend P for inleraction Foods and genetic risk score Q1 (howest) (V4 m (M (highest) P for tremd P for inferaction
w Red meat
mr‘-llrirr“nl.h\_“:\ilii:mm 1 079046, 1L38) 081048, 131 1074065 176) 0 0 =10 ) G0, 15) [0SR[38 19 031 (036, o) s L
0411 1 = 904) I OUS(06T, LA TR ES, 1491 LA0{097, 200) 006 & I ) Las 1) Lafieie) - A .
S1210 = 1126) I LZVOSK LT3 19(106,209)  206(148 288) 001 = 2l ' 1308, 159 1RE,200 220830 <0001 -
1 Processed meat
Prudent dictary paltem It - 2 3 0 =N
<10 (n = 03) 1 085(050.144)  LO7(065,176) 1290079, 211) 024 N§ = : LA L) LRI LGS0 .16 v
10-11 (1 = 904) 1 OFS0SL 10T 081 056, 1L18) 077 (0S5 L) 021 2 ol ' L 1A R A 99 L a0 e 006
212 (n = 1126) i 081038 L14)  071(051,099) 081039, L13) 016 212 ' IR RSN A S
Heme iron
'The analyses were adjusted for age, BMI, smoking, aloohol consumption, physical activity, family history of dubetes, and (ol encrgy intakes, (), <10 | 106 (0,57, 1.96) 082 (045, 1.49) .87 10,48, 1.56) 047 01,0004
quanile. 10-11 I 119 (0.77, 185) 137 (0,89, 210y 1850123, 277 0.002 -
312 1 071 (049, 1.03) 124 (0,86, 1.80) 248(1.72. 356 <0000

genetic risk score #.% F > & 48 S & H Se ME AR OB R

7 genetic risk score # i (<10) > & 344 & & AT ¥ # 4
R LA D

! The analyses were adjusted for age, BMI, snsoking, alechol consumption, physical activity, family history of diahetes, and iodal energy infaks.
¥ Values are odds ratios (95% Cls) cakulated by wsing an unconditional logistic regression model

24
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&R T-(effect modifier)

Joureal of he American C
© 1005 el et
Puhlial by Elunier Inc.

the American Colloge dCuMogy Foundstion

Val. 46, No. 5, 2005
IS5 0735-10HTA05/$30.00
o 10101 ace. 205 05 060

The Effect of Losartan Versus Atenolol
on Cardiovascular Morbidity and Mortality

in Patients With Hypertension Taking Aspirin
The Losartan Intervention for Endpoint
Reduction in Hypertension (LIFE) Study

HIMERER RAFEHE
i/,

DIEZE

25
Lusastan (n = 1,004) Atenalol (n = 966) Adjusted
Hazard Ratio
End Point n % Rarct n % Ratct (5% CI) p Value
Primary compasite end paintd 128 127 283 180 18.6 421 0.68 (0.55-0.86) 0.001
Cardiovascular moralicy 56 5.6 1.6 76 79 16.7 0.73 (0.52-1.03) 0074
Stroke 61 6.1 134 94 a7 218 0.63 (0.45-0.86) 0004
Myocardial infarction 4 44 9.6 58 6.0 131 0.75 {0.51-1.11) 0l
Cither prespecified end points -
Total mortality 106 106 24 121 125 266 0.86 (0.66-1.12} 0.26
Hospitalization for
Angina pectoris 53 53 116 48 5.0 109 110 (0.74=1.62) 0.64
Hearr failure 45 4.5 98 a3 55 121 0.84 (0.56-1.25) 039
Revascularization 100 10.0 25 109 1.3 55 0.91 (0.70-1.20) 051
New-onsct disbetes§ 58 69 153 57 71 156 0.98 (0.68-1.41) 091
Losartan (n = 3,601) Atenalol (n = 3,622) Adjusted
Hazard Ratio
End Point n % Ratet n % Ratet 95% CI) p Value
Primary composite end pointh 380 106 26 408 13 23 0,95 (0.82-1.09) 0.46
Cardiovascular mortality 148 41 p:53 158 44 2.1 0.96 (0.77-1.20) on
Strake 171 47 10.1 25 59 127 0,80 (0.66-0.98) 0064
Myveardial infarction 154 43 2.0 130 36 7.6 121 (0.96-1.53) o1l
Other prespecificd end points _
Total mortality g 7 159 310 86 178 0.91 (0.77-1.07) 024
Hospitalization for
Angina is 107 30 63 93 26 54 1.18 (0LB9-1.56) 025
Heart failure 108 30 63 108 30 63 1.02 (0.78-1.34) 0.86
Revascularization 161 45 5 175 48 103 0.94 (0.76~1.17) 0.58
New-onsct disbetes§ 184 58 124 263 83 179 0.70(0.58-085) 27 <0.001

75

RESULTS

CONCLUSIONS

We conducted a subgroup analysis in the Losartan Intervention For Endpeint reduction in
hypertension (LIFE) study to determine wh:thcr aspirin interacted with the properties of
losartan, an angi in-11 receptor
MNegative interactions between enzyme and aspirin have
been reported. There are no data rtpullcd from clinical trials about possible interactions
between angi in-1I1 receptor igonists and aspirin.

The LIFE study assigned 9,193 patients with | ion and left icul
['lVH)mlmamn nrartndn[hwdlﬁmpyﬁwnmﬂnnﬁi?y:an,mlh ,970121@6) g
aspirin at baseline. The primary t.ump\mk end point (CEP) included cardiovascular death, stroke,
and myocardial infarction (M1). The present cohort was stratificd by aspirin use at baseline.
Blood p were reduced similarly in the losartan with aspinin (n = 1,004} and atenolol
with nspmn {n = 966) groups. The CEP was reduced by 32% (95% confidence interval 0.55
0 0.86, p = 0.001) with losartan with aspirin compared to atenolol with aspirin, adjusted for
Framingham risk score and LVH. The test for treatment versus aspirin interaction, excluding
other covariates, was significant for the CEP (p = 0.016) and MI (p = 0.037).

There was a statistical interaction between treatment and aspirin in the LIFE study, with
significantly greater reductions for the CEP and MI with losartan in patients using aspirin
than in Pnhtﬂl‘l nM \mng upmn at 'ha::]m: Further studies are needed to clanfy whether
this rey or a selection by aspinin use of patients more likely
to respond to lﬂumn trearment. (] Am Coll Cardiol 2005;46:770-5) © 2005 by the
American College of Cardiology Foundation
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1. £ # % £ (Selection Bias)

P ERH AR R LIT RS RES AP FA L (CHD)SE 42

SOBAYEMONERERA AR SR LA s FA BRI Py
LREFET BB

A e R vpdcd AT Lk % (postmenopasual estrogen)

B i ARXepphal L2
BLEZESA g2 i F 5 L(CHD)<<B &2 24 w i § 5 &1t b

BT Rw e B TNEE R AR ET G oo e g oA g 2 o
BE S QLR 3 s

ﬁ%%%ﬁi%gﬁ%ﬁﬁvﬁi%ﬁ&@%’Fwﬁiuigﬁ&ﬁ?

f b R R R X PR A R R R

B2 EAHLERM B L (Selection bias): i & o 34 x e grtfon e ehE s

* X,T*wﬁ A3 Flpta mEa LV it (comparability) o - IR ERE
FEE AN KT ORERF R A EAERE S T A~ @ L

%?saf%EmtﬁmpwxgﬁMﬁﬁj%%%ﬁﬁﬁpaﬁ@§¥@ui

—<'

z Y l‘L
;L—L.f:(;% °

FERRLAL ST LER

2. FE#H M 5 A (ebook 03. p52; ebook 04. p.22, p.83, p.93, p.112, p.114)

(1) 7 Gl R T 1R L

]

d *"Ifia Gl-H BT B E s R T (DR BRERER > A S EEN K
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A F5) FI 5 - HRAYL &
Fe it A (/b & ocld) BRI e ik B R v ) bleps e

. alb )
R BESE o/d)’ d v s HREDEREIEETEINSOREESE TG X

i

Bla T o A1 R G- RRRR T Y P Bl (20 F IR RN
% & (chronic obstructive pulmonary disease, COPD) i* % ¥t e » o T [e i
EEES S SE LRSS B P EEP Y T ST S
Mt 6 TR ek B R 0 @ A R enAp B ttﬁ)ug ket K o
FE sy F R SRR TSR d N SRR H PR AR R BT
fR - R Bt d et i g S ST b i Wl g BR300 ¢ 5
i) 0 @ dh A8 R fAp M Fi)’j'*ug PR g o o ST L ik AR R b
HRAT Y RN HREDED > BREORNE BT S A DR
Hif AR e2 85 ka2 HREDEGR G R
Az\)ﬁam‘wwigm% ZRBR o df‘ﬁr,—mﬁ}%ﬁﬂ AR g KB 2t

GHE FrRZEIEDS B2 F 4 5o

AR 1w =
,é?’riﬁﬁ Ak

*7'“ &
(ﬂn
™
IR
RS
=g
>~
T
il
ey
o8
9

%a‘;—, NE SRR TP R A S ED LRI R R T 4R

PR AT N ERFIAINGAF G SR E AR 242 YR

YREAF IR AL ETEFAEAE > BEFR AT ] Dk (HE)S LY 5
59%:rA S A MR B L AR R BT A R Ed XA AK 0 FRE
4 BA%e A AE R Lo AR A 7 RS IR i ¥ LS S -
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XOEEHR*) X (@ *)

=

AV HEMN LI R R AP E R RAMGET LR A0 HBE

9

(
)RR d(Rfeapt AR Y £ H8) G T At B AR5 5 (OR=ad/be)

B R R R) R S F R - RER (CFY e (ARl R

FE": gfﬂtl ]\{‘]pmoR I_L),LEO

(B) % =

BACA BB M S BT iR N ()T 4% A MR # o L4 o
WIEFFEFTOARL IEFA A FRT 5% A AR R L8 o ipfkan
Bhd o RH T N R (HRE)E Y S ATt - AR TGRS o 4ot - KiE
BREGLEHFLEST AAROPE?

P R F AT

X X
A B
v
a b
1
. vy m
i o D

S ¥R B (aqﬁ;zr;zm,k 3‘\1}) 2 .{ﬁﬁmpb BN R = N (j ® ¢

Frc(Afept @ S)E R d(RfepmD ARY E48) B Ft AN AR
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% § 1 (OR=adlbo) ¥ » § W31 & eig 3+ i -

Tk F & 2-(ebook 03. p54 table 6.6)

BLER RS AR %Hﬁl ¥R & % w (measles-mumps-rubella vaccination,
MMRY) ¥ i35 & (Thimerosal, — 487 #%) § ¥ & ¢ % p PR (autism) 2
BiETsBEBE By

FERaFARL BT LR g RS (X) 8 5 #ER ¥ ()
AP B o

(A) BERAT R LL AT > AP gD 206,300 4 0 H F 4o o

X X total
Y 1,000 300 1,300
Y 160,000 45,000 205,000

total 161,000 45,300 206,300
;gg pLERLA B A > A E B p ¥ b 4 v (Relative risk, RR) 12 2 5 P ke

' % & v+ (Odds ratio, OR)4c >

1000 1000
RR= 9161000 _0.62% _ 93, OR= 9160000 _094
300 % 300 '
Odsao0  0-66% %5000

(B) % & FihF "LhPiRT o A g 4 - 8 R R (TR AT
PHO BREVHEH T BIAT SO ARIAT WIS AN

0.2(m,, 7 & gt bl)&m 0'5(”>Z g B e Rt b)) o T B D ehE

X X total
Y 200 150 350
Y 32,000 22,500 54,500

total 32,200 22,650 54,850
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Bt FALAAE T AT B oAp b & 0t (Relative risk, RR) 1 2 P b

25 & +¢ (Odds ratio, OR)4-™ >

20
_ /2200 _062% _ _ /2000
RR=1g5 S egy, ~ 093 OR=15 =0.94
22650 ° / 22500

g (s E T AT SEEAR

(C) BRFEXETHH I [P AGFLHERF PR 28T 7 G0l bl

BoOFZ P AABRLA T ORI A E A RFAFRER
¥R gt blip e

;

BH) gy =02 BEAT I I FBEEF)mgr =02 (ARLRT Y £F

ﬁq

ﬂ#) ’ ’](g: W’JP'}'-Q\_’"T ’

X X total
Y 900 60 960
Y 64,000 9,000 73,000

total 64,900 9,060 73,960

RR= /4900 _139% _ 509, OR=__/64000 /4000 o1

Dooeo  0-06% %9000

do RS R e B R G B R el o

(D) # &F 1 K3 & s b $ B A7 7 (case-control study) » B iz f ch Tk A # 4o

T (ebook 03. p.54 table 6.7) >

X X total
Y 1,000 300 1,300
Y 3,550 950 4,500

total 4550 1250 5800

AR BB BT A (@FR) bR T R
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R R B R TR AT A HR RSB R TG 4500 4,9 ¢ R k2% -

PR Gy =1 (7 BXE M_E’ﬁ%?%ﬂ ) > mxg = 0.022 (7 #wX K u

;

¥
raFERY) gy =1~ FwfFFREREY) gy =0.021 (A

R kR R b TR SR ke b e E

3. w Rk £ (Recall bias)
ERCIEHRALY U Y FEALHITREEL DA o w R L
FEFFRABFERB ML

Fi* 2X2 5 m & B R v Rt £ T Atk Ao

X x
A B
Y
a ﬁ b “
C d
4 5

bt dant i 5 OR=ad/be; &t g § w(D)eup bl RA T ¥ fesp et 4p it
HHBEVRMER NI EE Y T BAHN IR h gk A RiBL
(recall bias) i ¥ a (fesm® 7 & * £48) tpfH3fsca b (o2 AR % £ )i

L F R AR NEE R R e

4. % % 153 5 4 17 (Selected survival)
L_TE"};F_ F’F 5 /r’)%‘ E A ﬁ’&gﬁﬁ gﬁ%?}—’» F\:B‘«“}E— » F FE]:% ﬁ”&v«‘}%—i it

§/r}§‘ FF'H‘":*E-/\' 'Léfxr)%‘bt’lv Fy %4”’/\:-)%"13{#’;#'J,gf_ﬁ?#f’é’r%‘l]i’ d lfﬁ?]?."l
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FHRFRICECREFEFEF PR EDEEFRI AR E D
Frleom AL ISFEW AT FFEIMVELREREFEF ie R T A
HABRERALARTRI SR REREFIFRF I RASRD LA
BRE RV R A ST R R RRE RS BRE RO A BRI
CHEZARERLARE L TR GEET AR IGRT A RGRL - &

%ﬁ'ﬁ%‘ﬂﬁ&{ﬁﬁ £ 1% £ (Selection bias) -

06

05 \

04+ T

§ A
0.3 ™S4 A A —— None (117/671)
02| e Radio (115/352)

o1k —a— HCR(21/30)

0 L 1 L . 1 L L L 1 L 1 L i |
0 2 4 6 8 10 12 14

HCR=any combination of hormone therapy and/or chemotherapy

MEH MR AL T

~D:

DA MEAR 2 RhAEFAPE AR LR T NEF AR EH &
Je* P 205 35480 FF B4AE 0 5p (745 Grimes DA & Schulz KF: Bias and

casual association in observational research. Lancet 2002; 359:248-252. % % < 3 -

(1) "B #w L, (Membership-bias)

(2) "Hp s &k £ | (Berkson bias)* % T iraF ik £ | (admission-rate bias)

B "2 & % £ , (Neyman bias) x & " # 24 & g 7 5 ih £
(incidence-prevalence bias)

(4) "plikm £, (detectionbias)* % "% & R ik £ | (non-respondent bias)
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(=) &34 & (Misclassification)
1 &34 2iE

iR W A 5 A A, 0 & % 2 (Non-differential misclassification) £ 7
= |4 ik £ (Differential misclassification) (Y % ¥ "2 R %% X 5 7 B~ 1 o %7~

1

ZiBERA(FTiFaFrL) BFrev gt A X s T kYo
(1) & > =+ £ (Non-differential misclassification)

AR B (Sensitivity) =Pr(Z=1|X=1) :xiz i SE
# B & (Specificity) =Pr(Z=0|X=0) zx3z i SP

(2) 3 = = 1+ £ (Differential misclassification)
AR B (Sensitivity) =Pr(Z=1|X=1, Y=y) :x:z i SEy
# 2 R (Specificity) =Pr(Z=0|X=0, Y=y) :i:z i SPy

2. infFTRHER v
(1) & R EBF {2 B s s m—rL g = e 2 £ (Non-differential

misclassification) 5 ]

F & (Exposure)(X)
7 () #(0)
7 7 (Disease) 3 (1) 400 200
(YY) #(0) 600 800
1000 1000

% 340 b & +* E RR=(400/1000)/(200/1000)=2

BRBBEBRE B > NPT ILEIF S A B (Exposure) FALA F 4o
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(A) & &(X=1)

T "% B o & e (Disease)(Y)

7@ #.(0)
BER A 7@ 320 60 380
(Classified )
#(0) 80 540 620
status) (2)
400 600 1000

(B) * % #% (X=0)

FREARA (B R
(Disease)(Y)

7D #(0)
BB R A ) 160 80 240
(Classified )
#(0) 40 720 760
status) (2)
200 800 1000

SR B (SE1)=Pr(Z=1|Y=1, X=1)=320/400=0.8
# 3 B (SP1)=Pr(Z=0|Y=0, X=1)=540/600=0.9
SR B (SEo)=Pr(Z=1|Y=1, X=0)=160/200=0.8
# 1 B (SPo)=Pr(Z=0|Y=0, X=0)=720/800=0.9

(C) # 7 (Disease) £ Je & (Exposure) 7 4~ #

F & (Exposure)(X)
7 (1) #(0)
BERRA (D) 380 240
(Classified )
#(0) 620 760
status) (2)
1000 1000

FA % BT E ApSh & - & RR=(380/1000)/(240/1000)=1.58 & £ ¥
R R R R 2 FILE R RBARA LI A R G g

#% (underestimation, toward the null) z_ %2 -
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(2) 7 PI$HRFT T 2 & B4 R4 —11 g 2 % ik £ (Differential misclassification)

= B
# #& (Exposure)(X)
7 #(0)
7 J (Disease) 7 (D) 600 400 1000
(Y) #(0) 300 700 1000

7 32 5 v i@ OR=(600x700)/(300x400)=3.5
Bk B R ATy o AT L 1) 5 (Disease) 7R A F 4o

(A) #(Y=1)

5 7 k  (Exposure)(X)

7@ #(0)
BEEprE 7@ 540 120 660
(Classified )
#(0) 60 280 340
status)(2)
600 400 1000

(B) # (Y=0)

£ 9 % % (Exposure)(X)

7 @) #.(0)
BEEBAE 3 (1) 180 70 250
(Classified )
# (0) 120 630 750
status)(2)
300 700 1000

57 A& (SE1)=Pr(Z=1|X=1, Y=1)=540/600=0.9
# 3 B (SP1)=Pr(Z=0X=0, Y=1)=280/400=0.7
5 R (SE0)=Pr(Z=1|X=1, Y=0)=180/300=0.6
# B B (SPo)=Pr(Z=0X=0, Y=0)=630/700=0.9

(C) 7 Jn(Disease)£ % # (Exposure) 3 4L 4 #

B2 % B~ 2 (Classified status)(2)

7 () #.(0)

7 i (Disease) 7 (1) 660 340
Y) #(0) 250 750
1000 1000
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B ? #4173 22k B vt @ OR=(660x750)/(340x250)=5.82 » fe 1 ¥ ¢72%
=35 PR BEBABAS LR HA LG EET AR

(overestimation, away from the null) z_ 35, »

(3) * 152 Pia iy b of A w2 fiR AR
BEZ F oY o EREE R I RANTEY EEFR O ok RERE R
Y R RINFE A RR R BB DA RBEF RPF R Y A Ty
FPAABE BEFRIL R TP ATk A PETERE R o BRE S
B A et i g A b gt E R PR ATURLT 0 S AT A e s
B FI A FnE B EZ ARG § A AULET AL 3 R Rip bt
TV OB A SR R A mE R A .
i % 2X2 5|4 % I4s A e (misclassification) ¥ &t i & p %k F 1% ab.c,d

P ABCD et Gk R IR & 7 it A 2 434 minis ko

X z
A B
Y
a b
€ d
¥ . D

B2 oot it b d (OR=ad/be) 45384 27 i & F fp (A3 40 & f asif *c) »
T (DR A o) R AT e 5 o S EET A
* o PE B BRAT T K3 (two stage sampling design) 0k di 43R4 et

L2l
e & 1B °

—\
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(2) E* FRFF 2 RFLAORE (3 e-book 01_p25, p48-52)
RIREEM BT E L UL T 3 FEFRFEAEL L T T R
“"?ﬁf&“ (Evidence-Based Medicine, EBM)"". -

REIFEFE LTI HGF T BAAE H R R RS

i3
(1) L4 4 7% P 5% (randomized trial, RCT): # % + 4f 51+ 2 i 4 (bias)

(2) + pE 1A= 7 (prospective study)-F] & % 2 % » & & (7FEREH A I 24T 3 FS

T A
(3) Jp bl %t PR AT 7 (case-control study)-F15 F # 1% > » § R grent ek f i 7
LLLK;H';K: j:;‘;ﬁ;ll—’[—%ﬂ; 4 %g:_ °

(4) # 2= 3 (cross-sectional study)-F] % 48 & fe — i 7 BEGUR) R 3 F 0¥ G 4 i

ESTACE L £ 0§
B TR GREFRAGEY W F TR R 11;};55?\;;5 W R & 2 e

ﬁﬁﬁﬁﬂ%’kﬂﬁﬁﬁﬂﬁﬁﬁﬁﬁ$’Q%HWW%%W’W P

TR G o ud P IEL R dypnd i

2

Fle PR TR0 g s TR M s
i

Anhn

m%ﬁo

ﬁ_:u.al,g.fﬂ—% i

JJJ’ E%ﬁ/{ﬂi‘%"ﬂ,b};ﬁ;—ﬁ,}i( Kl"‘]%]iﬁg ]&§,‘€‘£7 r’}?ﬁ'), g,x—ﬁé E]i:ff.r'+7rﬂ
R k2w o § - fE(EE A R B RS 0 RCT) i F4 % il AR ¢ 12 (TREH A
PR m = fA (a0 PR 7 o prospective study) & LT B F] o f S iE i BEELEE T

SRR 0 % = E(R GIE AT E > case-control study) sk de B & (B R & )T AR

AnfcE F(LTE R B R LEFF)DFR; @ ¥ v (K % 1 > cross-sectional

Study)EPE B 1+ > FIRPER % b pF o
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R R YR
(The Methods of Epidemiology and Practices)

"\

o E R R A 2 TR

FRK AT FERE R L

cACERERE R FEFY AT

Argument

1) Participant and non-participants selection: Participants are
frequently educated, healthier, lead better lifestyle, and have
few complication

2) Ahospital-based case-control study on myocardial infarction
will underestimate relative risk (Neyman bias).

3) Knowledge of the exposure may lead to an increased rate of
admission to hospital (ex. OC and thrombembolism)

4) Detection bias: An exposure may facilitate the unmasking of

disease (ex. estrogen and endometrial cancer)

The Interphone study
Mobile madness

The |
Economist

Please press “recall”

One problem was what statisticians call selection bias. Interphone began by gathering a group of people who had had the cancers of interest
(glioma, meningioma, acoustic neurinoma and parotid gland tumour) and questioning them about their past use of mobile phones. The
researchers then approached a number of healthy people in order to compare them with the cancer patients, and find out if there was a
systematic difference in mobile-phone use between the two groups, Some of those approached agreed, and some declined. Of those who
agreed to take part, 59% were regular mobile-phone users as defined by the study's protocal. Later on, those who had declined were
recontacted and asked about their mobile use, Amone this group, only 34% were regular users, That meant those in the control group were

maore likely than average to be regular users, and therefore were not representative of the population at large.

Moreover, the definition of “regular mobile-phone use” was itself questionable, Anyone who had used a phone just onee a week for at least six
months qualified. That is a pretty low rate of usage. If phones really do cause cancer, but only at high exposure, employing such a generous
definition of regular use means that the effect might be diluted into undetectability.

Another potentially serious flaw is that participants asked in 2001-02 about their mobile use a decade earlier will have been using analogue,
not digital, handsets. That would lead to a different pattern of exposure and therefore of potential risk.

89

Pk AR BT RS B
4 ¥ A & (CHD)eg 4 2

In Observational Studies :

A group: Take postmenopasual estrogen

B group: Not to take postmenopasual estrogen
CHDINnA<<CHDInB

-> Estrogen use is effective in secondary prevention of CHD

e Argument :
Women who choose to take hormones are healthier and have a more

favourable CHD profile than those who do not.

sk Selection bias: Absence of comparability between groups being

studied 2

IARC Report to the Union for International Cancer Control (UICC) on
the Interphone Study

International Agency for Research on Cancer
€$} World Health
. Organization
Glioma and meningioma

Overall, no increase in risk of glioma or meningioma was observed with use of mobile phones. There
were suggestions of an increased risk of glioma at the highest exposure levels, but biases and error
prevent a causal interpr The possible effects of long-term heawvy use of mobile phones require
further investigation.

Conclusions

Acoustic neuroma

There was no increase in risk of acoustic neuroma with ever regular use of a mobile phone or for users
who began regular use 10 years or more before the reference date. Elevated odds ratios observed at the
highest level of cumulative call time could be due to chance, reporting bias or a causal effect. As acoustic
neuroma is usually a slowly growing tumour, the interval between introduction of mobile phones and
oaccurrence of the tumour might have been too short to observe an effect, if there is one.

e FE TR RS

B

1)

users

x

Enrolled subjects: 59% were regular mobile-phone users

Among refused group: 34% were regular users
»  control group were more likely than average to be regular

What happen to the result for selection bias ?

Underestimate =
A B
£ b
< ﬁ d “
C D




Another scenario

)
— Enrolled subjects: 34% were regular mobile-phone users
— Among refused group: 59% were regular users
»  control group were less likely than average to be regular users
— What happen to the result for selection bias ?
. X x
Overestimate R .
v
a b
‘!! d“
4 . D

GRATEEH AL FERE T M

» Background
— One of content in MMR vaccination may results in the
occurrence of autism or other developmental disorder.
* Study Goal

— the relation between MMR vaccination (X) and
developmental disorder (Y)

X X total RR = 100%61000 _0.62% 0
v 1000 300 1,300 300 ca0q  066%
Y 160,000 45,000 205,000 1000
OR= 1%t60000 _ 0.94(0.9375)
total 161,000 45300 206,300 940,
45000

If the study includes a higher proportion of subjects with
vaccination history and have developmental disorder :

X )_( total 300 45300 0.66%
Y 1,000 300 1,300 1000
_ /160000 _
¥ | 160,000 45000 205,000 R0, 0y OET
total | 161,000 45300 206,300
Tixy = 0.9 overestimate
X X total
Y 900 60 960
- 9004 1.39%
Y 64000 9,000 73000 RR__ /64900 _139% .,
60 9 '
total 64900 9,060 73,960 Aoeo 0.66%
900
TCyy 20.9, Ty =04 OR= %4000:2.11
Mgy =gy =0.2 9000 .

. A B
OR= AlC ¥ |
B/D a b
- 1 z a=alA
Gretle  r| o | A
b/d y=c/C
o=d/D

Target population Sampling fraction

P(S=1|X,Y)=1,,
P(S=1|X,Y)=1r,,
P(S=1|X,Y)=1,,
P(S=1|X.Y)=1r,

Source population

X: exposure Y disease status

For cohort study:

P(Y|X)/P(Y|X)=RR
PODOIPOTIX) o
P(Y | X)/P(Y [ X) :

1000 )
RR = 9161000 _062% _ 4,

X X total RR 100%61000 0.62% 0
Y 1,000 300 1,300 ~ 300 15300 T 0.66%
Y 160,000 | 45,000 | 205,000 1000
total | 161,000 | 45,300 | 206,300 OR=—£160000_ ¢ g4 (0 9375)
| 45000
my=0.2 ng=0.5
X X total
200
% 200 150 350 RR = 752200 _062% g
— 150 0.66%
Y 32,000 22,500 54,500 22650
total 32200 22,650 54,850 200
OR= 32000 =0.94(0.9375)
22500
10
Case-control study
X X total
Y 1,000 300 1,300
Y 160,000 45,000 205,000 |
total 161,000 45300 206,300
X X total ﬂx‘? — ”T =0.02
Y 1,000 300 1,300
Y 3,550 950 4500 | 100%550
OR =—£2==>>+~-0.89
total 4550 1250 5800 300 450

12
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w % 1+ i £ (Recall bias) E 3% 473 75 4 17 (Selected survival)

X
* Retrospective study N 1 AN S o e
“Someone subsequently diagnosed ¥ o e ’ '
with a brain tumour might easily M ol R ' i
be biased... [ S o e A
to exaggerate the former...” c ! . o

6 1 2 3 4 8 6 7T 8 B W1 1213 M

* Does recall-bias lead to under-estimation or b e : e

over-estimation of association between the use of
mobile phone and brain tumour?

—>they may lead to over-estimation

Self-selection and bias in a large prospective pregnancy
g 2 Y 2 ] co hO]’t in Norwa Paediatric and Perinatal Epidemiology, 23, 597-608.
Vi LA gl .

Summary

Nilsen RM, Vollset SE, Gpessing HK, Skjerven R, Melve KK, Schreuder P Alsaker ER,
Haug K, Daltveit AK and Magnus ' Self-selection and bias in a large prospective

n HH " ancy cohort in Norway, Pacdiatric and Perinatal Epidemiology 2009; 23: 597-608.

 "Comparability" problem pocpiicy e i Ny P O

Self-selection in epidemiological studies may introduce selection bias and influence

. . the validity of study nesults. Juate potential bias due o self-selection in a large

* Bias due to selection propesivepogsey et o, st i i pre e

estimates and assoclation measures between study participants and all women giving

- - birth in Morway, Wamen who agreed to participate in the Norwegian Mother and Child

— Types of selection bias Gotrt Stady (43.5% of inviteds .= 73 579) were comparet wih all women giving

birth in av (=398 849) using data from the population-based Medical Birth

° Membership-bias Registry of Norway in 2000-2006. Bias in the

variables was measured as the ratio of relati

« Berkson bias (admission-rate bias) dEolfosge ahar of £ B sty v Sl i e ) of s i

relative in p estimates. between the

rvalimce of 23 exposune and cutcome

reuencies, wheneas bias in exposure-

. . . cohort participants and the tofal population were found for all variables, except for
° Neyman blaS (lnCIdErlce-prevalence blas) maternal epilepsy, chronic hypertension and pre-eclampsia. There was a strong under-
. . . representation of the youngest women (=25 years), those Hying alone, mothers wi
* detection bias (non_respondent b|as) more than two provious births and with previous stillbirths (relative deviation
H45%). In addition, smokers, women with stillbirths and neonatal death were mark-
edly under-represented in the cobort (relative deviation 22—43%), while multivitamin
and folic acid suppl users wene P 4 (relative deviation 31-43%).
Diespite this, no statistically relative differences in assocition measures were found

between participants and the total populat garding the eight exp [

associations.

Using data from the Medical Birth Registry of Norway, this study suggests that
prevalence estimates of exposures and outcomes, but not estimates of exposure-

15 outcome associations are biased due to self-selection in the Norwegian Mother and
Child Cohort Study.

Backiound cissscicitios M“J\F‘r:,‘:.l;“im M“Ba\.p'“:.i,c;pmm i ‘k‘“‘i" "LT:;:‘:_[P Exposures and Total population MoBa participants Ratio of relative
ERUnCCI I TS i AT i et pots pregnancy complications No. (%) Nao. (%) frequencies [95% CIJ*
Maternal age at delivery” o iz T
pars 67707 (17.0) 8734 (119) 070 [0.69, 0.71] £ 2ty fertlGation B
34 years 266171 (66.7) 52 638 (71.5) 107 [1.07, 1.08] Yes. 7353 (1.8) 1542 (2.1) 114 [1.09, 1.19]
>34 years 64961 (16.3) 12 207 (16.6) 1.02 [1.00, 1.03] Smoking”

Marital status® Unknown 60254 (15.1) 9512 (12.9) 0.86 [0.84, 0.87]
Single 25547 (6.4) 2599 (3.5) No 295 618 (74.1) 59 548 (80.9) 1.09 [1.09, 1.10]
Cohabiting 172287 (43.2) 33930 (46.1) 107 [1.06, 1.07] Yes 42977 (10.8) 4519 (6.1) 057 [0.55, 0.58]
Married 195 944 (49.1) 36732 (49.9) 1.02 [1.01, 1.02] Multivitamin use®

T’J:'.\' T BRI T Unknown 66 443 (16.7) 10 310 (14.0) 0.84 [0.83, 0.85]

2 983 (40, 31763 (43.2 06 [1.05, 1. : 5 56, 3 50 90 [0.89, 0.
1 142, 211 (35.7) 26486 (36.0) 1.01 [1.00, 1.02] \N y ?‘fh g_zﬁ t;: i: ; i: ;:f.] {:J ? 2? E? T} ‘: ?;I
2 65 770 (16.5) 11 840 (16.1) 0,98 [0.96, 0.99] i lt“' Ea 78 (26, 5 35.2) .31 [1.30, 1.33]
=2 27 8B5 (7.0) 3490 (4.7) 0.68 [0.66, 0.70] Fal |.L acid use

Previous stillbiths! Unknown 66443 (16.7) 10310 (14.0) 0.84 [0.83, 0.84]
0 232 408 (98.5) 41 402 (99.0) 100 [1.00, 1.01] No 185 974 (46.6) 24 551 (334) 0.72 [0.71, 0.72]
1 3220 (1.37) 367 (0.93) 0.68 [0.62, 0.74] Yes 146 432 (36.7) 38718 (52.6) 1.43 [1.42, 1.44]
=1 238 (0.10) 27 (0.06) 0,64 [0.42, 0.86] Medication use’

Maternal asthma Yes 85300 (21.4) 17 531 (23.8) 1.11 [1.10, 1.13]
Yes 16468 (4.1) 3155 (4.3) 104 [1.01, 1.07] Gestational diabetes

Maternal epilepsy Yes 3444 (0.86) 587 (0.80) 0.92 [0.86, 0.99]
Yes 3066 (0.77) 554 (0.75) 0.96 [0.91, 1.06] Pre-eclampsia

Pregestational diabetes e 5879 (4.0 39 0,95 [0, 0
Yes 2701 (0,68) 415 (0.56) 0.83 [0.76, 0.91] lon - i) 236109 48 1034,1.01]

Chronic hypertension Placental abruption
Yes 232 (056) 376 (0.51) 091 [0.83, 1.00] Yes 1726 (0.43) 282 (0.38) 0.88 [0.79, 0.98]

All deliveries 398 849 (100) 73579 (100) All deliveries 398 849 (100) 73579 (100)
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Total population (n = 391 011)

MoBa participants (i = 72 159)

Exposure-outcome associations UOR AOR [95% CIf UOR AOR [95% CIIF
Smoking and low birthweight{<2500 g)

Smoker! 189 1.85 [1.76, 1.94] 1588 1.77 [1.53, 205]
Smoking and placental abruption

Smoker! 172 1.73 [1.50, 1.98] 195 1.85 [1.24, 2.74]
Smoking and stillbirth

Smoker! 132 1.19 [1.06, 1.34] 145 1.31 [0.57, 1.97]
Chronic hypertension and gestational diabetes

Hypertension 255 2.31 [1.72, 309] 281 259 [1.28, 5.35)
Birthwelght and neonatal death”

Birthweight <2500 0.2 0.2 (259, 35.3] 77 43,1 [28.7, 64.8]
Vitamin use and placental abruption

User of vitamins' 072 0.74 [0.66, 0.83] 072 0.75 [0.57, 0.99]
Farity and pre-eclampsia

Parity 0 Lo 1.00 Reference 100 1.00 Reference

Parity 1 0.46 0,47 [0.45, 0.49] 045 0.46 [0.42, 0.50]

Parity 2 043 043 |0.40, 0.45] 044 D.44 [0.38, 0.50]

Parity »2 044 043 [0.39, 0.46] 0.47 1146 [0.37, 0.58]
Marital status and preterm birth (<37 weeks)

Single 1.00 Reference 100 Reference 100 Reference 1,00 Reference

Cohabiting o7 0.77 [0.73, 0.81] 064 0.70 [0.60, 0.51]

Married 067 0.75 [0.72, 0.79] 0.58 11L.67 [0.57, 0.78]

Ratio of AORs
[95% CIF
0.95 [0.83, 110,
LO7 |0.70, 1.50
108 |0.69, 1.55)
1.12 [0.45, 1.95)
1.43 [0.98, 2.07]
101 [0.79, 131
1.00 Referenoe
0.98 [0.90, 1.07
103 [0.90, 115,
1407 [0.87, 132
100 Reference

0.90 [0.79, 1.04)
059 [0.78, 1.03]

Size Effect due to Misclassification

Table 1. Data from case-control study of sudden infant death syndrome (SIDS) and reported
matermnal antibiotic use.*

Self-reported use of antibiotics (Z)

Case-control status (¥} I [
1 122 442
0 1o 479

*Refercnce: Drews of al. | 16].

To illustrate sensitivity andlysis for outcome misclassification. et us now pretend that sampling for the SIDS study
had been don in @ prospective or cross-sectional manner and that the outcome (¥) rather than the exposure (X)
was emmor-prone. We then view the data in Table [ as depicting ¥* vs. X. Numerically mavimizing the likelibood
based on equation (8) assuming non-differential ermor with SE=0.6 and SP=0 vields ﬁ:]nidR]:[l.%E (0.720).
0 that OR=267. Assuming instead a differential scenario with SE;=06. 5Py =08, SEy=0.7. and SPy=09 gives
i=I(OR)=1.33(0735), 0 that OR=3.78. I bothoftese case,the nive OR esimate of .31 would be markedly
atenated.

o "}ﬁgﬁf}d

Y
£ BT T 2R R A

- 12 @& > w4 i £ (Non-differential error) 5 &

% & (Exposure)(X)

3@ £(0)

# 5 (Disease) 3 (1) 400 200
Y) #(0) 600 800
1000 1000

9% R %+ & RR=(400/1000)/(200/1000)=2

21
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Misclassification

& -4 2 (Misclassification)

e & = w {4 (Non-differential error)
— &TR A (Sensitivity) =Pr(Z=1|X=1) iz  SE
— # B B (Specificity) =Pr(Z=0[X=0) :x:= % SP
e 3 @ = fLif £ (Differential error)
— AR A& (Sensitivity) =Pr(Z=1X=1, Y=y) 313 % SE,
— # 3 A (Specificity) =Pr(Z=0[X=0, Y=y) ;3& 4 SP,

22

| spOssa)
B o so

(A) 777 & R (X=1)

LS LRI () 320 60 380
[(GESSIEOISEWTSNPAN #(0) 80 540 620
P w00 00 1000

(B) % % % J  (X=0)

I WYY,

3 £0)

$() 160 80 240
(OECSESeilgiv4aE &(0) 40 720 760
200 800 1000

& & w1+ % £ (Non-differential error)
AR R (SE))=Pr(Z=1]Y=1, X=1)=320/400=0.8

# 2 & (SP,)=Pr(Z=0]Y=0, X=1)=540/600=0.9
SR B (SE,)=Pr(Z=1|Y=1, X=0)=160/200=0.8

# 8 R (SP,)=Pr(Z=0]Y=0, X=0)=720/800=0.9

i BB (NPV)

Fﬁﬁﬁﬂfﬁ!PPV}ﬂﬁ*xﬂ&& ~ QB8 x SRR

IR RRAT (- AR -BEA) BATH x () + (1 — BRI RE)




(C)yr g a2 5 g (Disease) 2 & i (Exposure) 7t 4 4

I Y Y= A

A0 #(0)

BRARL & 3 (1) 380 240
(Classified status) (Z) IEX()] 620 760
1000 1000

i ¥k & vt @ RR=(380/1000)/(240/1000)=1.58
RS 01l dp AR R R B2 K5 158
oF i PELEA B A B Rp HARLG"E MG
(underestimation, toward the null) z_ 35

Bk i W L AT g 0 (8 )9 % 5 g (Disease) AL A F 4e

OELTETCN e

7@ &0

ERERBAE 4() 540 120 660

[(GESSER IS EAD AN = (0) 60 280 340

I 400 1000
(B) % % & 75(Y=0) _

B o 0

4@ 180 70 250

Classified status)(Z #(0) 120 630 750

F @ @ &% &£ (Differential error) 300 700 1000

5o B (SE))=Pr(Z=1|X=1, Y=1)=540/600=0.9
# 3 A (SP,)=Pr(Z=0X=0, Y=1)=280/400=0.7
SR & (SE,)=Pr(Z=1|X=1, Y=0)=180/300=0.6
# B R (SP,)=Pr(Z=0X=0, Y=0)=630/700=0.9

WAL FM L (PPV) B FR  (NPV)
BiITE xHAE (1-B4iTHR)x 4 £ &

SRR xRAAF(1- BRI - HEA)

T REFE 2RE L EORD
» To study X (cause) = Y (Consequence), we had
better have good study design (such as randomized

controlled trial, RCT) to demonstrate a specific causal

relationship

TR E < (B + (1 — AT R B A
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i 7R E o
IR 2k B

— 13 > % {ig £ (Differential error) 5 |

* &
(Exposure)(X)

I 0 &0
A R +(1) 600 400 1000
(Disease) (Y) [EXO) NEELY 700 1000

@ )% ¥ 1t & OR=(600x700)/(300x400)=3.5

26

()t f s ™ g (Disease) & J % (Exposure) 3 42 4

BREERLSE
(Classified status)(Z)

3D (0)
4(1) 660
£(0) 250

1000 1000

o2 B 1t {7 OR=(660x750)/(340x250)=5.82

o h I B AEIE A s > BEE L 35 A ;582
oFRET it ’*ﬁf“ﬁﬁﬁ%\ AR R ik R
% Tz (overestimation, away from the null)

28

To achieve EBM, we have the following design.

1. Randomized trial-remove confounding and bias
2. Prospective study-control confounding and bias
3. Case-control study-control confounding and bias

4. Cross-sectional study

30
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EE A oiP RE hiFEEZ R

1. Qin et al.: Estimating effects of nursing intervention via propensity score analysis.
Nurs Res. 2008; 57(6): 444-452.

2. Stukel et al.: Analysis of observational studies in the presence of treatment
selection bias: effects of invasive cardiac management on AMI survival using
propensity score and instrumental variable methods. JAMA 2007,

297(3):278-285.

- ~4I* Propensity score it h¥FiEE T FiRE A~ 230 F

- A T, PR RER YRR A IGER A F T GE L Dfd
Fo g F o Bl e ] ;gi:_'rh/,,\)éi/,,\ﬂ}fr—%;;uaﬁ?ﬁﬁ*—%;‘;:t&-?;;ﬁniﬁﬂé
g R e R~ g o F b ¥ A * propensity score R 3 Fl S Ht e E
A ke gl o

A I g S F R TR F ORI T E I iR A o2 2 R

FUNER L RAT LRI E A AT E I E 2 Rt e T g -

BRI FEFET - BARI ISR F F AT DR o 4ot )’j‘-‘u&rFﬁ YLEE
PELERS F LR ¥ R RS UREY S I LR e Y R ER N
propensity score iké» B BAATEEE A RER BRI ATRE T B
I E e

[DR R FRTIR N 1:#, oz Iﬁ}a’?ﬁb%”]?mg#gf&gﬁudo

| %4+ & d& (propensity score) 4 7 #i5% 7% . 4 iR sc 5 77 3 (effectiveness

research) % ] (Qin et al. 2008)
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Bl- 53283 U lde & Bc2 JF4p o T ATy ¢ 44 523 3 hip
procedure 2 5 & (H ¢ 41 = HFe2 =% > A =i Fe 3 )0 Lk 568 i Lt dk o
%568 =t dfe¥ 0 214 4R X R R g I 0 1% iRd4F 4 Bics 7 (propensity score

analysis) = % 77§ RELT ¢ B BArp Y

...........................

g2 (2> X)

| e
i (stratification)

v AEHHX)

B T EEIE :
gt =) | Bexy
—!| (Matching)

|tk |

"| (propensity score)

FERTF(2)
1. EAFHE
2
3
4

. BRHRARSE
. B
R

> Mg R
(Z, PS*) > Y

!

REZETEA(Y)
1. {EkeH
LT
BRI
kA

LA

TR

Bl- ~ W& #2475 B (*PS: propensity score)
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1. E#H M % = 7]+ (extraneous variable)
BAERILZ B P T LR F] S @ dEom A R TRk kT s R
RE SR EEEA N E o AREFAEANY CER X S FT R

R T I W R LB i

2. Propensity score 4 7

(1) A2 propensity score

(2) f1* #®3]2. propensity & i i

- A KA s R O~ ewE o A IE > ¥ u ] * logistic regression
model » 3 M Z & X EF 5 4pM 7 1% 2 b enfizh 3 2 2 050 o gt bl? o oW
FAAI* GEE - P15 5 A FHRE A ¢ P2 M AE > £ )% Spearman’s 4p
MAatr 28 XE Y2 pED 9 BFHEFF(D)fon R ¢ 2 (X)E G #&(Y) 7
M3 BACY FAM L fo X B ApM 2 5 B R F(X)F AP M i foite
% #(LOS,Y) % 33 4p B
3. drim =i 9T A 4 ch propensity score H_F ¥ 3 ARl i

(1) m¥Eex 4 T4 &= propensity score £F # § 2c% & /i » 2 A 1

» e

(2) re~ v B2 £ ft Bl(box plot) ik 4R /i » 27 A 4/ » 22 propensity score

£E3 €
.4
(3) 4 propensity score #-FAL® A 5 5T 4 BB A A~ B2 JAH

4 fw (baseline distribution)

4. 4o 1 *  propensity score it i E
(1) % %3 4 47 (multivariable analysis)
Beipdr o cr B PO (V)2 87 (D)3~ #1578 § k4| %@ o

]
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FERLREA S o AR FREX)T Y TR A R A Bk B F
B(Z)2- 16 X EAFERGT AFHFLR - M0 > AT R
it b2 4pBE(p=0.152) > @ X R G & & 2 & 4p B (p=0.002) -
(2) ~ & ~ 47 (stratified analysis)
BELREAZ o #iafap (LOS YY)k i A ficAh & 5% o d HaF A
b KT hFLEEPFELT FIRT G ik M (p=0.001)% 5 % K
(p=0.031)¢ > # G ¥ e E X B(Y)E 7 S Ap b o
(3) pe¥t~ 47 (matching)
FU* AR 18 logit B 0.2 fiEFR¥E AT e § T 308
RITRFAITOFIRA R B E AP R R 4p B (p=0.006)
(4) 1+ propensity score ¥f@L% T AL (F4c 4 (weight) (L McNiel and Binder,

2007)
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5. Instrumental variable (1V)

(1) =& 2EHENX)F MeE SR (Y)EM2Z %9F o IV &3 & g7

¢ /i %718 (intermediate endpoint) °

(2) P FFd S IV BB R FS AT R 5 SRR A %
PERITHE IS R APIT o
(3) B3k
(@) P8 mw] o inie 22 % Bl
(b) 22 ke w) A iz 4 Bl AR S QARG F) IV 2 P e A%
chi-square & %3 » B IV s ot 4o chp o B %1
3] 20(F 41 * likelihood ratio test 78 IV @ 5F) < F L suftee o
U FEER e r IV 2 EEFI05HLE o

(©)IV % e e chl & 18 112 %% 5 M

(d) IV & 4~k 7 7 & (monotonic) 2 B %
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| Temkfale 5% 2 B 81 & ehit FEf (Accuracy)

(3% e

1. Berg WA, et al.: Combined screening with ultrasound and mammaography vs
mammography alone in women at elevated risk of breast cancer. JAMA
2008;299(18):2151-63.

2. Braden and Bergstrom: Predictive validity of the Braden scale for pressure sore risk

in a nursing home population)

BfRAAKY o RERI LGOI REER SRR RIFFLLSES 0 4B
FRFELFORAERLT o FI AR AL ARK DR BB RT AT L EARL
woh EAY IR o R F A HIFFLEE D44 ;;:&].ﬁvr%l;&% T F2 Ao ERkRe
PR R A AR S G om0 RIF A 38 & P ¥r(Over-diagnosis) & i & i
A (Over-treated)shfi- 2 4 > ita R B R 2 4 FHF o FlM > L5 /s o
VL L b FF TR ERRE L AV ER e AR E B2 - R

e PRk g RS 5T A SRIE -

1. sz & (Sensitivity)~3 £ & (Specificity) - 43¢ ig| ig (Positive Predictive Value,

PPV)# 144438 /] £ (Negative Predictive Value, NPV) (e-Book 01: Chap 12,

p988-1000; e-Book 03: Chap 12, p124-129, Chap 13, p139-143)
TeAEROL f“RGHRIE VR
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(1) 2X2 Table

b
RE AR
UL RN + X a (31) b (275) a+b (306)
55 4eg it e ¢ (9) d(2322) | c+d(233)

a+c (40)  b+d (2597)
F1% 3 e hifE B, AT RS R Rl R, BB R, B LR

& FIEALR (e T cha

e &t Sen (Sensitivity) = P(X =1|Y =1)=—2 = 3L _77.5%
a+c 31+9
3 2 : Spe (Specificity) = P(X =0[Y =0) =9 2322 _ g9 a9

b+d 275+ 2322

B IER R
. - a 31
PPV (PositivePredictiveValue) = P(Y =1| X =1) = = =10.1%
a+b 31+275
PR IR R E -
. . d 2322
NPV (Negative Predictive Value) =P(Y =0| X =0) = = =99.6%
c+d 2322+9
i £ ¢ FN(False negative) = P(X =01]Y =1) ¢ 9 _ 22.5%
a+c 31+9
o . b 275
iz B+ ¢ FP(False posotive) = P(X =1]Y =0) = =10.9%

b+d 275+2322

G FaE RS A0, BIE L AR BT A (L-sen)m (5B L R

B3 4t (1-spe).
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TR R SRS H R A AR R Y S R T G R 1

LR

$a e (95%% 4% )

FEEEAE E

ERERE S T

ERE A 8
Sensitivity (%) 77.5 (61.6-89.2) 50 (33.8-66.2)
Specificity (%) 89.41 (88.16-90.57) 95.53 (94.67-96.30)

Area under ROC curve (%)

90 (83-95)

68 (53-80)

Positive predictive value (%)

10.1 (7.0-14.1)

14.7 (9.2-21.8)

Negative predictive value (%)

99.61 (99.27-99.82)

99.20 (98.77-99.51)

T & =80%, R R=80%, &3 ipE=57.1%

g (Y)

e (Y=1) A e (Y=0) b3t
Wk E B (X=1) 400 300 700
X) e 2 (X=0) 100 1200 1300
b3 500 1500 2000
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(B) ME 7% ¢ f {7 %=5%
SR R=80%, 4B R=80%, Mkl w=17.4%

Bt (Y)

fem (Y=1) A e (Y=0) )3
k1 B B (X=1) 80 380 460
X) £ (X=0) 20 1520 1540
e 100 1900 2000

c RRBRFLEEY CFHBRORIELLEEIRE PHERIFRE F AR
B4 RIA IR E €2 34 o
o BRBEFLHREY - FAERDREL L §FIRF OEMIRRIE F AR

&*?_'/)é&/ ’ﬁrgr’}«}Fl/P lﬁgi%"“l°

FHREE
Prior probability (Prevalence) T = PPV T, NPV {
Prior probability (Prevalence) + = PPV {, NPV T
Specificity T = PPV T

Sensitivity T = NPV T

Tem R bl 2. 8B R & 5 R4 B (Braden scale)
Bp b RED o doie iR B RSt A A ARR R b e - E L & GRAL -

Bradenscale #4&% b %3P 1 22— > B{[* 2 B PR TR 'R3TH 3577

x\“\

FI* AR R EBR BB EESIEREEE LR e o e 4 55

=+
ol

I

el

BA s B BEE T AU B R R B HIRRIE Y R A HIRRIE o £ ¥

AT BEA P HAR RicEF R R E B EARRE SR E R R K 2 B

m\L

o
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2. B AREHZ2IpAEIRIE  (e-Book 01: Chap 12, p1000-1013; e-Book 02: Chap 8,
p.187-194; e-Book 03: Chap 12, p123-134, Chap 13, p139-144)

£ Y 5Bk (Y= 5ok, Y=00 ) SR Y RS B, A

Wl L HWY RSB R E BRI F (FEF)4 XERES (XL

B, X=0: I&)  sg i858 X 7 pRGEZ 38 &4 1w o PIBEIERIE

(PPV=Pr(Y=1|X=1)) ¥ M4 2 E (5648 F (GEFHZH S T8 I HFEST B ;};5,1} i eh

})’ mﬁdf—r e ;imﬁﬁjoé”* PN g 32+ 73| SRR E, &f”
% E{}Q)’;}_—‘ﬁmfﬁg %

I v iy o P(Y=1,X=1)
[HIEFEHHE(PPV) =P(Y =1| X =1) = (X =1)

CP(Y =1)xP(X =1Y =1)/P(Y =1) ®)

- P(X =1)

=P(Y =) x SO L

BT
BRI, AR
BRATHR

LA EA0E ] P(Y=1X=1) 2 P(X=1Y=1) 2 B (@ B (45, Sz g% 5[

RSN

AT LG (TR S LB R S B IE 2 b 5L

i R PPV o Ffr% x mBA
S g gL FioF oo FaEF x A

e PX=D)ZfEsr i R pl i hELaMa BRRTALELT HY
Bodhip s 2 5L ¥ B eni® 5 o s @ 1% Jfeis 502 R (total law of probability)
FEEA

P(X=1)=P(Y=1) x P(X=1|Y=1)+ P(Y=0) x P(X=1|Y=0)
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= P(Y=1) P(X=1|Y=1)+[1-P(Y=1)] P(X=1|Y=0)

=R EExatg B+ (LR FF)X-#F2R)

VAR EEE K F P(X=L) 4 R R R R B A AN 0ol
l{‘LJ}L Ii% _q:]:‘% *E\Z:.fu&ji ?L,_f_; ’,ék';%‘ TE N ;El - J;‘]; A _;;/\ 1 o
FHIRARE AR LR
P(X =1]Y =1)
P(X =1)
_ BT < R
BT 2 < R+ (1 B T2R) x (1 P )

PPV =P(Y =1) x

yll%E(OddS)ﬁjﬁ-&j{fF—} ’%’ﬁﬁ_ﬁé p , Eé;_;a‘; FIIJ;-; p/l'po
NS e L S

P(Y=1[X=1)/( P(Y=0]X=1) = [P(Y=1)/P(Y=0)] x [P(X=1]Y=1)/(P(X=1|Y=0)]

- J/ \ J \C 4
hd Y e
(#5500} (%500} SRS

1- R E (RNARSTE)

T

{rpeie v}

ERIBELE RS
= =TT D) =R
= ffaﬁﬁur;tt( 1_%&@

Fol T HIV B 7 5 2 %

AR B HIVEFSF L 0001 %3 > f1* k1 EEFT 4

HIV + HIV -
Test + 95 1998 2093
Test - 5 97902 97909
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100 99900 100,000
= Sen=0.95 Spe=0.98, LR=47.5, PP\V=0.0454, Posterior odds =0.048.
3. #&1’:—‘5#& T4 pcd 4 (Receiver operating characteristic, ROC curve)
(e-Book 03: Chap 12, p129-132)

WG ek BT > iv e R(ROC curve)f - B+~ 3 * i
dpth TR A T U B TR Y Sk A TR K DIERIPTE ol AT
5 #% (area under curve » AUC)A% + » £ 7T (g iR|1 B el fEfd4%F o

Y $h 0 F 74 %% 8L (Posterior odds) » A TRAk kP L AR B

Xght E 502 5L (Priorodds) » &k sk - 1-3 2 B

Sensitivity
(Posterior
odds)

1-specificity (Prior odds)

> F 543 (P(Y=1X=1) &% % 48 F (P(Y=1)F % R AP M > P(Y=1)4& % Al

P(Y=1X=1)4x~ -

FEDRFAFRPIAE (P(Y=1X=1) = P(Y=1) - ¥ ROC curve © ¥t

PR AR D) AL ERFLERS o R BRI RIS
AARE S AT HRRILRY o

ROC curve 7 5 szt B (Y dh)4t 1-45 B B (X #h) (T B, FIit, B¢ chd sal &
(Y it + X b, RAcR B 1B R) T NP SR R o SRR R
2195 ROCcUrve il % 15> 2 7 T T n s 5 il jp s » F L i

ARERACHNIMRL LT RS R B Flt  fiie B S vehe pri
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A% % B ROC o ST cho 4 6 484 o

2R AELEA T APE Y ROC & BT i ffA% < A%4F > B2 8 ehffin
AR B2 FRER Y S 100%  fe AP T 73 7 i - LREARRE,
FRRFEE A FERGE DM o vt £ MG AT gl ROC
curve FH TR A FHERKRPL EFeEFR o w B E) Nk BLE 0 @ @)

ZA LN R B (FRPF)M IR G g R FRR

ARG L: fPRGFRIE R

¢ 7 ROC curve : = i * SL S FEB e PSR AV T TSR 0 & o

SRS SEP AL NS AR RN RELEOROC E AT G R o TR
SHEREE BN ST A RER Y S BB o

R Bl LA KU R BT L R R i

(a) Colorectal Neoplasia
1

= Conventional Risk Fadars
[AUC=0.662)
——— Faecal Hb Conc. (ALIC=0 830)

= = « Conventional Risk Fadors +
Faecal Hb Conc. (ALIC=0835)

— Reference Line

—— Convenbional Risk Fadors
(AUC=0.678)

—— Faecal Hb Conc. (AUC=0.843)

= = «Comnventional Risk Factors +
Faecal Ho Cont. (MIC=0.851)

02
———Reference Line
o
a 02 04 06 08 1
1-Spe.
(C) Colorectal Adenoma
1
— Convenbonal Risk Fadors
08— R [ALC=0.670)
06 = —— Faecal Hb Conc. (ALUC=0829)
£
a o4
= = « Conventional Risk Fadors +
0z Faecal Hb Conc. (ALIC=0.835)
o — Lire
[} oz (L] -1 os 1
1-Spe.

Figure 2. The receiver operating characteristic curves for the predic-
tive model based on conventional risk factors only, faecal Hb con-
centration only, and the combination of conventional risk factors
and FHbC.
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ST 2 }I%: Yen et al.: A new insight into fecal hemoglobin concentration-dependent
predictor for colorectal neoplasia.

Teh bl 2. BB R & TR R4 B (Braden scale)
2P AR BLE TR AT R R R R W ROC W s s T BT 2 18

RIEL BT LE N R R R EE R o (LR B 1)
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([ I E=3eo WAR
(

1. Kolmstrom et al.: Prostate specific antigen for early detection of prostate cancer:

\\\?{r

<

longitudinal study. BMJ 2009;339:b3537.
3. Kalkman et al.: Preoperative prediction of severe postoperative pain. Pain 2003

(105) 451-23)

1. AKX B EH#3: (Threshold model) (%% e-book 03. Chap 13, p.139-150 > Pauker
SG, Kassirer JP. The threshold approach to clinical decision making. N Engl J Med.
1980 May 15;302(20):1109-17.)

TR CERIGRT RS # R SRR AR A T R
B2 AhAZALGHERAL TR GHRE)FIZENRATT » Brns
T BB GIEE S T € Ao P 2 AT W e

R B Tt ed T ERRAE I SHALT L9 8 Trx 2 52h
BAA T ERERBICROE A LRI RRALG LN BLTRR B EATR

? et 2 BRI (the risk of diagnostic test) ~ 5% F 2 s * 2 F e (the
benefit of treatment to patients who have the disease) ~ e 7 i 2 & i * 2 2 '
1 (the risk of the treatment to patients with and without disease) » 2 % & & 2. % z¢
14 (accuracy of test) -

Pauker % 4 »* ¥ #F w3 5 A R e 2k F % T2 AR ERHEN
(Threshold model) » r2 ™ Vi L g- 444 G 2 B id 7 godofe f1% 0 i [ X sk di
REFipf A KA 2 B E SRt R s b I & A iAW A Ao

BT GRBRHER Y SR AREAGRLIEE G nE 6 S

(s

TOATRERLEF G YRR

Tohk R 0l 1 4azk B % Fpe X
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- B8ALLT v mFggFF AP = % Rkagp sk d dEEeRog ok~ 3
B WP RFORT EIIE T B R PR AP SFRRL o 4 &

PRI 5 A FIFRROL o Ao R BRI 0 Bp § UARBRE C R 3
IR~ B URAE  TSEIR T o 4ATR IR L P W RIS AR § A AR R
2R BT A uiE 90%% 95% o

A FEG o B SIMGRIER o GAciE R Y AT F LD
Bt o % o 7 %l Finh o B BT 27 kg FEE R Adnd
R B ARE RV R AR T BT
AT FMFR N 2 R m RS ko] OTRA PR MBI FRE ¥ e
%%5%ﬂﬁ@°%%%ﬁﬁﬁﬁwﬁﬁiﬁ¢&%’ﬁﬂ%#i%iﬁﬁ%ﬁ

TARGFLRRSINBRINA RS FRLFHTERNR R ERT AL

TRy

ook

RN

Fapl A 0 0 T 2R R A FIL TR LT RS 5

‘1‘11“\
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(1) 2X2 m 71 2
T 0 10%

L

AT =09 2 =095

sazk R HeFp L

2 T &3
X e 90 45 135

YRR S
S Y 10 855 865
&3 100 900 1,000

PPV=67% > 1 24 % /5%

NPV=99% > 7 ;5 45 i Bi_

(2) f1* B <3%#® (Bayesian nomogram)
BT R P ONTRA I IR e RO I TR F R AR o R
T Em S e T E gt @ (Likelihood ratio) » #73t B 4E {848 5

- BYRA T {14392 B 0 45 Bayesian nomogram -
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Percentage

- 0.2
95 — sl
1000 - — 1
90 500 - )
200 —- N
Sy 100 ==
70 - 50 —- | 5
60 20+
50 — 10— =10
40 < S & Koy e : '
30 24 20 § P % 235 B] (Nomogram for using Bayes' theorem)
20— "Toso > s | (3 © Rk
ol = a
10 N - 50 1. Fagan TJ. Nomogram for Bayes' theorem.
—+0.05 — 60
5 Looz 70 (Letter.) N Engl J Med 1975;293:257.
—-0.01
2 —-0.005 - 50 2. Kolmstrom et al.: Prostate specific antigen for
—-0.002 o0
1 —-0.001 ] _
. o5 early detection of prostate cancer:
os longitudinal study. BMJ 2009;339:b3537)
0.1 99
P(TID')
P(DIT) P(TID) P (D)
Revised Likelihood Prior
Probability Ratio Probability
(A) ¥4 5B
- . . S 0.90
Likelihood ratio positive= - 22 =18
1-Sp 0.05

_P(D|+) _ P(D)>< Sen
“pP(D|+) PD)  1-Spe

BT (55 5 = < X18=2 (P(D)=0.1)

‘ 2 2 e e L
EARKE L I Ezg =0.67 >EFEH BT A F

B@ Ry 7T o5 FEREERE ot TR AE R 2X2 85 & o
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Likelihood ratio nomogram for positive rapid strep test.
Poig 4ask FtR & PR R (M EECRI A R )
Given a positive rapid strep test, the post-test probability
of disease is about 67% % 1-i¢ 43k Fite & 5 Lg%
T oA E RS 967%

0.1+ .
0.2-1 e
051 I
20004
14 il B I
00+
T 200+4- |
100+
1 S L
20l —F 60
10ﬁ-ﬂ;a65;»=10__ fe
5 1 T
1 =
30 4+ T e
40 T P
L -+ 041 10
60 - oL
1 002 T 5
80 - oo I
4 oo
90 + o0 I
- 00005
98 -+ 1.
99 L I

Pre-Test Likelihood ratio Post-Test
probability — #tiv & & probability

W A1 @
% (%) 5 5 (%)
(B) ¥ & & &1E

Likelihood ratio negative = 1:)%

P P(D|-)_ P(D) P(=|D) 1-Sen 1., 01_
A M 2 & mk L= = = = = =
HRIEEE= 5557 56 X P ¢ )= 5 X o5 0012
P(D[)=—22_=0 012

14+0.012

Bk R S RIS S 12% . DEBPBE - A EAR

Fed koo R Re T T G R R E R e
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0.1 T 99

02+ + 98
051 -+ 95
20004
== 10001~ -+ 30
P ﬁ" Likelihood ratio nomogram for positive rapid strep test.
100 T80 | ik ghrk e B bR (R Y S E R
B 501+ 70 | Given a negative test result, the post-test probability of
204 T 22 disease is about 1% f - 43f F B LA ET
L a0 | BEEERBF 91%
20 - 30
30 - - 20
40
50 4 - 10
60 5
70
80 7 - 2
80 \1
8S -+ -+ 05
98 + + 02
93 L -+ 01

Pre-Test Likelihood ratio Post-Test
probability — v & & probability
R IRER & 4187
# 5 (%) % 3 (%)
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Tk R bl 2. #Eie A R 2R
FE B e g B AN g ORISR RS BrE A 221 &
Bt ORAR R E AT GF

FEPCRIE L GE TS R T AT G SRR 0 I - TRRIIS AR A DT R

blde § = & s B(3)055 A (8) ek i A #c 8 (18) 4R £ F L L (14) >
£ g v g P B+ (medium to large)(3) » Es G MY R M L RAER A R
59 B4 12 (6) - ApEBAUTTIFR /A S 6L 4 0 Fpteis B E AR

Tt s 65% e

2. = A3 F i3 & 45 (Cost-effectiveness descision analysis) (%% e-book 01.
Chap 12, p.1022-1048)

TRAASESRGRAKR AR O ARS AR ad R
R BP O E W E > AT A RERD WAL BAFEGY > 3 &
ek 2 18 0 g #%E S 5 F JH(CRC)E & 5 (No CRC) A 47 » g i K & 7 i
gt G d B 7 & (Prevalence)id-2_o & & — =X & ¥ (Screen every 2 years) 4§ 2.
T MRS 5 F i (CRC)E & (N0 CRC)A # 7 dhvi— i 4 35§ 3% Gt
TG BLE SRS A opEHL Y o RS EB O S T RR
B(Sen)i-% > W E B I(TP) > ¥ - # 4 Pl 5 BIE(FN) : EoparEsa @ o &
R ants T d R R (Spe)ik-T > AW EIEM(TP) » ¥ - # AR5 EHE
(FP) o o »t i %20t o> Bt el 0 8 B & (Payoff) (YA 57 « Ahfer)? » 2
e 7n g7 = & 2 F 42 17 (Cost-effectiveness analysis) e & » F]pt - b & 2 {5 7]
Bom s R g T2 * A2 kg o B R T U I EBE(TP) B X 7l 5 4
BR e FIF B AP R DS ARAGE LG T e B E K 2225 (65
A EET)RE S RIEEFEN)B R TS e FD Apld > Ft g kA d e

SRR B R L FL R A AR o Al RAKL TR fepa
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BEOFYALGRS A SEBBREP)NBR LN LRSS A 0 Aoty

GG GHE(FP)E A BRSO # B R R R *

=1
B
‘9—
S
Bl
e
&
W
'
%
=

MR T R p RS K AR BTN B R R ARG e R

FesrF o FlE A B 2T &G T adTrade-off) » Fpt & 45 A 4540 2

Test +
49747048
CRC :0_829 €« TP
0.004 Test -
Screen every 2 years o1 9108/045 € FN
Test 96/0.79
No CRC 0.145 - e FP
Colorectal cancer screening policyD 0.995 Tes; _855 121008 e
CRC
MNo screening o 0.004
No CRC
° 0/0.89
0.996

PENE WA S FfE 2 =z &2 {8 ¥ 41* Rollback > i d BRI TR
TR A E B2 2 E 0 A2 Rollbak gk 4o B 0 IR AeT 4 oo

Test +

<11$4,974.00/0.4800

$ 568091/ 04749

<11$9,108.00/0.4500

CRC

(<]
0171

($4681/09165] 1o,
<] |$ 96.00/0.7900
. . O<$24.1810.9183
Colorectal cancer screening poli
9 P ! [No screening - $ 36.38;0_8882| 0.9% 4@‘ [$12.00/0.9400]

Prevalence=0.004 0.855
Sen=0.829

Spe=0 855 " No screening ey 9 096.00/0.4500
" .« |$0.00/0.8900
0.996

Screen every 2 years

BEMT o AEBIRE S E- XEHRTHRZ TS AZ 3F A 5 5 $36.38 -
$46.81 % 0.8882 ~ 09165 2% k1 e A g T 5= L F 5 17081043 M ;i
H 4v = & (Incremental cost) > & ¥ % ¥ 0.0283 & F 3 & + & (Quality-adjusted

life-year, QALY) » ¢ & 3§ 4v 2 i (Incremental Effect) » & % 4p 4 “ { 2] ¢1iE 5 3 4



= & »x 7 v i@ (Incremental cost-effectiveness ratio, ICER) » & £ & 3t % JE#F - B

QALY » #7% 7% ehsk £ o

I 393 F igﬁzc;:;r,f

Tiodk  Huadk  (RFBE (BFRE Ak

v
($) $) AE, X E, Evi
QALY) QALY)
X 4 36.38 0.8882
s E- % 4681 10.43 0.9165 0.0283 369
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mERE Y EWRE R
(The Methods of Epidemiology and
Practices)

P I S
PIRKEF DA R ORI RE L

CHSERERT R FEF T

| T8 — sk 2 L1 & it it

Accuracy of Test and Diagnosis

Using Sonography to Screen Women with

‘e 2. oL %% L > .
TRk F PI(L) SR d e Rt Mammographically Dense Breasts
FUS P E HAZG A Vs IS Y RS AR L SRR BT S
e 67-year-old woman with dense Breast Imaging Reporting and
Data System (BI-RADS) [14] category 3 breast tissue.

Wendie A. Berg, M, PhD — A and B, Mediolateral oblique (A) and craniocaudal (B) screening
Jeflrey D. Blume, PhDD mammograms reveal no abnormalities.

L TR T Jean T Cormack, Phiy
Fllen T Mentdeloom, MDY — C, Screening sonogram shows solid hypoechoic mass that measures 9
Daniel Lehrer, MIY mm wide by 5 mm high. Angular margins (arrows) between mass and

Combined Screening With Ultrasound r‘_‘l:'fl"l';'-"ll'i‘:l'l'l'l':':]';';'ﬂ- MD surround‘ing tissues are suspicious fqr ma!ignancy. Sonographically

and Mammography vs Mammography Alone guided biopsy (not shown) revealed invasive ductal carcinoma.

in Women at Elevated Risk of Breast Cancer y ifva v — D and E, Right mediolateral (D) and right craniocaudal (E)
Marilyn 1. Morton, DO mammograms obtained after sonographically guided wire localization
Mary €, M v MDD

JAMA. 2008;299(18):2151-2163

ian Larsen, MDD
Richard €. Barr, M1 Phi)
Dicne M. Farria, M, MI'H
Helga 5. Marques, MS

Linda Hovan

an Roparai, W1

for the ACHIN 6666 Investigators

1. Sensitivity (57 & ), specificity (2 &),
positive predictive value (PPV) (I }+%g iR &) and
negative predictive value (NPV) (1 4438 iB| &

2x2 Table (75 )

(e-Book 01: Chap 12, p988-1000; e-Book 03:
Chap 12, p124-129, Chap 13, p139-143)

o 43 : Sensitivity (AT &), specificity (3% # &), positive
predictive value(PPV) (K& }4-%¢ iRl i) and negative predictive

value (NPV) (K 1388 &

5 R B % (Y)
E(Y=1) % (v=0)
Fo5 RS BE(X1)| a(31) b(275) | a+b(306)
RAREN o [ co 4(2322) | c+d (2331)
atc(40)  bid (2597)

show uniformly dense breast tissue with no evidence of mass in

hookwire area.

. F e B % (V)
Indicators L(=1) 7 (v=0)
S5 HERA B (X=1)| a(31) | b(275) | a+b(306)
ks
2)(2 Tab|e x) £ (X=0)| ¢(9) d(2322) | c+d(2331)
a+c (40) b+d (2597)

L a 31

Sen (Sensitivity) =P(X =1]Y =)= ——= =77.5%
a+c 31+9

e d 2322

Spe (Specificity) =P(X =0]Y =0)=——=————=89.4%
pe (Specificity) = P(X =01Y =0) = {3 = 275+ 2322 0
PPV (PositivePredictiveValue) = P(Y =1| X =1) =—>— =L __10.10
a+b 31+275
. - d 2322
NPV (Negative Predictive Value) =P(Y =0|X =0)=——= =99.6%
c+d 232249
FN (False negative) = P(X 0¥ =1)=—S = — 2 _ 2050
a+c 31+9

FP(False posotive) = P(X =1]Y =0) = b 215 =10.9%

brd 275+2322




o ek 61(2) BB B TR
Clinical Example of breast cancer Tk 5 GI) 48R B t6 TR~ K

Estimate (95% CI) Mammography + Mammography alone
Ultrasound

Predictive Validity of the
Sensitivity (%) 77.5 (61.6-89.2) 50 (33.8-66.2)

Braden Scale for Pressure Sore
Specificity (%) 89.41 (88.16-90.57) 95.53 (94.67-96.30) - . .
= Risk in a Nursing Home
Area under ROC curve (%) 90 (83-95) 68 (53-80) Population
Positive predictive value (%) 10.1(7.0-14.1) 14.7 (9.2-21.8)

Barbara J. Braden and Nancy Bergstrom
Negative predictive value (%) 99.61 (99.27-99.82) 99.20 (98.77-99.51)

The relationship between prevalence and The relationship between prevalence and

PPV and NPV PPV and NPV
* High prevalence: Prevalence=25% * Low prevalence: Prevalence=5%
*  Sensitivity=80%, Specificity=80%, *  Sensitivity=80%, Specificity=80%,
PPV=57.1%

PPV=17.4%

« Prior probability (Prevalence) T = PPV T, NPV {
[ [ oseasesanso [ W00 | | osessestmuy | |

e Prior probability (Prevalence) {2 ppvi, NPV T
Disease ~ Non-disease  Total Disease Non-disease  Total
v=1) (v=0) - (v=1) (v=0)
ST Positive (X=1) 400 300 700 LS  Positive (X=1) 80 380 460
Negative (X=0) 100 1200 1300 Negative (X=0) 20 1520 1540 ° SpeCIfICIty T 9 PPV T
- Total 500 1500 2000 - Total 100 1900 2000

Sensitivity T = NPV T

A test with high specificity will yield a high PPV in a given population. When
disease prevalence in the population increases the PPV will increase.

A test with high sensitivity will yield a high NPV in a given population. As
disease prevalence in the population decreases the NPV will also increase.

2. Bayesian Theorem for clinical reasoning PPV: Bayesian perspective
e-Book 01: Chap 12, p1000-1013;

e-Book 02: Chap 8, p.187-194;
e-Book 03: Chap 12, p123-134, Chap 13, p139-144) Remind that PPV
Y : true disease status (Y=1: Disease Y=0: non-disease)

P(Y = 1)X = 1) = U= XPOSI=L

X @ result of test (X=1: positive; X=0:negative) Normalizing constant.

A marginal distribution

>
The positive predictive value (PPV) is =P=1) x PX=1ly =1+
P(Y=1) x P(X=1|Y=1) -5%? ) :(ffilngf) P(r=1|x=1) P(r=1) P(x=1Jr=1)
P(Y:1|X:1)= - - _W—(—)x(—|—)+ — ra=ur=y
[1-PY=D] x PX=1]Y = P(Y=0|X=1) P(Y=0) P(X=1|Y=0)

{Posterior Odds} = {Prior Odds} x {Likelihood Ratio (=
Epidemiological viewpoint: PPV o Prevalence x S

CTISTUVITY

Statistical viewpoint: Posterior a Prior x Likelihood

12

118



Bayesian Theorem for clinical reasoning:
HIV example

Prevalence and HIV test

In a population with an HIV prevalence of 0.001 (prior odds: 0.001)

HIV + HIV -
Test  + 95 1998 2093
Test - 5 97902 97909
100 99900 100.000

Sen=0.95

Spe=0.98

LR=47.5

PPV=0.0454

Posterior odds =0.048

Receiver operating characteristics :
Interpretation

Sensitivity
(Posterior
odds)

P(Y=1)T => P(Y=1]X=1) T.

1-specificity (Prior odds)
* When P(Y=1|X=1) = P(Y=1), the posterior probability is equivalent to the
prior probability (the angle of the linear line is 45°).

« Optimal cutoff given the test is based on a continuous variable such as

cholesterol, hypertension etc.

(e-Book 01: Chap 12, p985-987;
e-book 03. Chap 13, p.139-150)

2 H- ;% (Threshold model)

1 7!_4& E

REREE :
L35 13 BEZ B (the risk of
Te EFRAEEF oL 49 diagnostic test)

ABRERZBAZEE (the
beneflt of treatment to
patients who have the
disease)
ARARRRRBAZ B
(the risk of the treatment to
patients with and without
disease)

o REZEREM (accuracy of
test)

T ERREID RSP €
LT L

119

3. Receiver operating characteristics
(ROC)

* Avery useful indicator for assessing the accuracy of clinical diagnosis.

| (e-Book 03: Chap 12, p129-132) |

e The larger the area under curve (AUC), the more accurate the test is.

Sensitivity
(Posterior
odds)

1-specificity (Prior odds)

Il §5k AR A 47

(streptococcal pharyngitis)
o TRk X b

- B8t T s r‘v’ﬂ%ﬁgmigfrwz X% sk
#J:pﬁ‘pxa 5 N ﬁﬁ , Nz JfJ%o i B E;l.f\»bg;?\—} 4

IT % #w‘jé‘”ﬁ‘i o {5 MY —1—52,"]‘&\4];:\314 ;‘%F[L‘]Jv\ ;\ °
1B ST 5 ARIR FIMFEPRCK o Ao 3R R
B § UABKCE b et B m ¢ § TR ~
bR S B AIR B .



ﬁ%%?bd
SATH R FFPK
(streptococcal pharyngitis)

I 1= R AT S
— 4ATE F I eFP L PeiE # B2 (Rapid streptococcal
test)
o ATR A& (Sensitivity) 90%
e & B R (Specificity) 95%
e A 1o
o A L SRR EY
ERREEL) S R
o A RMILA FISH o MR AR IEY 2 kg e
C FELF AR FIRHBAEET RN PRRTR
CES

P bl R € AT G

2X2 B

ST R EMR L
(streptococcal pharyngitis)

71| % (Contingency table)

8 z &3
o1k e 5 90 45 135
(Rapid
[EX e 10 855 865
streptococcal test)
e 100 900 1,000

PPV=67% > 1114 % o
NPV=99% > 7 ;57 #4 1 Bi_

4 4 Fagan TJ. Nomogram for Bayes' theorem. (Letter.) N
Engl J Med 1975,293:257.

FRRRRRE s B SR

(Given a positive rapid strep test)

Given a positive rapid strep test, the
post-test probability of disease is
about 67%

ERE BT AR A B RET
B E RS H6T%
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ﬁ%%?@d
S58B4 T
(streptococcal pharyngitis)

ER

— KA ] PR TR S5

—4BTR FFRR LR B Aop A R R
%é$i’mémmﬁﬁ$,;?ﬁ$#
AN

— AR R A ¥ LR B R G
wgﬂﬁ#ﬁiié%gaiﬁio

Fﬂ’&ﬂﬁkﬁﬁﬁﬁﬁﬂWKﬁ

¥ %10% -

S
v 4
i

1:;%' B;j-y?g_ ,

—,-rr-lz’

FA S

20

Pk b3} i D S BT
(Given a posmve rapld strep test)

5 4 02 & v 8 (Likelihood ratio positive)

Sen 0.90
1—Sp 0.05

F 1+ {4 % 5 v (Posterior odds (given test is
positive)) ('é,? P(D)=0.1)

_POIH_
PO

T

=12?=§-067 — EfR 4 E]

P(D)>< Sen _

1
P®) 3 X18=2

1-Spe

Pig sk AR A SRS T
(Given a negative rapid strep test)

I 4 fx iy & vt & (Likelihood ratio negative)

1-Sen
L]

Sp
FE 4 E 15 % 8L (Posterior odds (given test is
negative)) (& P(D)=0.1)

_ POID_ PO®) , P(=ID) . _1-Seny _ 1, 01_
T pDI-) pPD) T P(=ID) (= Sp )= 5 X 095 0012
T
0012 _
P(DN)=5g,7-0012 ——> s

24



4 % Fagan TJ. Nomogram for Bayes' theorem. (Letter.) N

EnglJ Med 1975;293:257.
s F 0](2)518 B o7 2 3R
o TRMk R b
£ % 252 (Bayesian nomogram) 9}% _n /[ii g 55}% W R A B8 o

Given a negative test result, the # % %,L:f_,{{a— ’ _5_4{5-17 v }% v EJ =
post-test probability of disease is (medium to large) » jtFa e TG B = Yl R e
b i % FATR D H - B~ A 812
RACERRA A IS BE AR T AL 2

Preoperative prediction of severe postoperative pain

C.J. Kalkman™*, K. Visser”, J. Moen", G.J. Bonsel®, D.E. Grobbee", K.G.M. Moons™
25 26
C.J. Kalkman et al. / Pain 105 (2003) 415423

2. 2 R E AR AW

©F o B A(3) 0 S5A(8) ik T A HB (18) 0 ik (Cost-effectiveness decision analysis)
% ¥ 7}4-‘141‘~r (14) » & jiF*» © {3+ ¢ 3| % (medium to large)(3) °
ARG MY 4 7 AR A fi:: B (9) > B g A B2 ° Strategies:
(6) " . .
& ¥ vs. A & & (Screening compared with no
screening)
— = & (Cost ST
S SIS R A 5614 Tl R R T " (Cost S
0 T (Utility)
X 4 65%
Bt vs. AET % R ANELZY
[ (e-book 01. Chap 12, p.1022-1048) | [ (e-book 01. Chap 12, p.1022-1048) |
Bl 4 % E R 6 1R S AL N S
(CoIorectaI cancer screening) (Cost-effectiveness decision analysis)

Test+
Test+ —— _4974.00/0.4300
€TP CRC - 5
CRC < 0628 sj Hriots (048 5,680.91/0.4749
Test- ]

o ensitivity ‘ ém <11$9,108.00/ 0.4500

9108/045 € FN Screen every 2 years

$46.81/09165

SCreen every 2 years Prevalence

Test+
$96.00/0.7900

(4524.18/09183

1
Test+
TR ks Coloretal \
olorectal cancer screening policy 0.9%
Colorectal cancer screening poicy 19% Test- 2108t FR— (| No screening : § 36.38/0.8862 Py <] $12.00/0.9400
ekl L e

' T € e CRC :
peciicty Py \ 909600/ 04500
CRC e No screenin .
 efswmmiomm

9096/0.45
No screening 0004 810
NO CRC $0.00/0.8900
& (Decision node) 0/089 0.9%
(Chance node) 0.5%
< : #4580 (Terminal node)
Payoff . ;
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‘ (e-book 01. Chap 12, p.1022-1048)

kA7 RS
(Cost-effectiveness decision analysis)

B (Strategy) | FLIRAE EMAA | FIEOMEE(Mean | BN

(Mean cost) | (Incrementa | Effect) (Incremental Effect)
($) 1 cost)($) (RERBAF, |(mEARAE,
QALY) QALY)
REGIR 36.38 0.8882
ME—REFSR  46.81 10.43 0.9165 0.0283 369
oo [Sawamioa
g (T TIILYL

N s
[ i

ICER (Incremental cost-effectiveness ratio)

Incremental cost
"~ Incremental effectiveness
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FLAEEN GRS

- R L RERAE T 2ZBA (4% ebook 01_ p25, p48-52 - e-book 02_Ch2_ p.28-31 -
consort checklist)
AFEMGZATY 0 20T X(ANER Y (%) chid 2 » APgE s

7 ;ﬁ%ﬁ Fz hpld B N4 gty ikt (F 4 ¥R 7 % Randomized

é‘i

controlled trial - RCT > & i B"R"%& 7) &#P = —“Ff NF] S BT o REAYREES A 0%
HRFALRI I AMALEART N THERPFMNEIAR AP R LLTA

2 _:‘_L’J’ {*/. ,3‘1\!'—" 3 2 &*Lﬁd}?%‘iﬁ'“:ﬁﬁﬂq oif"r’:&g-‘-]%‘]—;‘p-ﬁr'_"‘ :
X Yy

R
X Yx

"R" & £ randomization # random allocation - ' B % 7+ iR T 0 1Y
- fEAEH > 5 2 dE Az(random process) M-iE sk 587 F HEHs A D] i~ e (X) 2
Aorie (X))o Au A B S (4 r B %Y, 0 11 E 254 » B 5.
Ye)i MEHS S A F S G RS R bldhode Bepdie o B AT A e
AR A RIIZEA M o 2 0 A RO SR TR S F AR
»AEGD BAR AR AR EAR T

ST A R RRER T "R & )Tk{ randomization # random allocation >

B

FRFHRDZFFF A2 R Al R 2 PR AL 2 FF Lt b

PRI TR R G AR TS R TR LS R

N

R R LA fﬁﬂﬁﬁ**f LA B AT S I R
(ol 2 e g )]"j' g A 2 77 F(fallacy) -

XZ @RI E HPBE2Z T
% & &) »< i (Placebo effect)

A3 4B > Hawthorne 1 e BE 1 RAE 2 ¥ > 1 F BREFIL R
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Wl AR T R LF L ERRSE 1R LA R 1 g
BLRRE TR A RH O TR RRPRAE G e AR LR
$ A AL Hawthorne 22 5™ o T F]2 b+ T AR 2 IR % o

D EF T EpEmtt3E FAREINR 7 FRYBY 24 -

QFx2FFTERFRP T REF A FZFLRFLRFAT AR TR L
FHH S R RERIOE 0 T H v ARV R REF UG ~ Rep
EEEEER

(3) Tk 3Bk @ 0% FAl(placebo) & kA S A ko — e o ¥ - Bl Fin
< 7R BB G- - fRen® B % A L i T £_Hawthorne

effect » F15 J re RV  FHIRFHF €7 3 P OBF > 0 X FHT LR RR

(@) ® FAL 0 Aot & RERBICE 4 L B Hawthorn effect cn® - F1 5 9 %
R RPSR A I B ERELG S FAT Y OB R E (7 "Sham
control” : Gl4e A7 T A A HE A B LT T HEE > AHRBES - BiLT BT
LRI P Y e N = C e SRR
ARzt gis v BE - TiEBo™E LG ¥ (o Hawthorn effect) -
4% %74 Hawthorne »cfis e % T 83e (7 RCT £ ¢ A4 e ié * & {H» scis

* i placebo effect -

L RAFEFT TRV E L E (44 e-book 03_ p68-73 - consort checklist)
Fafz TEEX Flp g plAs 5 T A A fh

1. 3 =mplch= 2% 1t K3+ (Complete randomized design with pre-test)
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OX O
R _
OX O

R L R L34 (weight reduction program) £.F 7§

> HEH L 23+ (CRD with pre-test) 4 :

X

X

(i rks hep£303) (HRE > AL )

0]] 07) O3 O,

31010 O3 w0 i

02 7 O4: {4 1B

THREFE LR AT T E AP ?

i mplR Fly =
(A) FINE 5 A e 417 A 2 a5 plnd F R EARk o FR E S B
R ATE BRI SR RS R AT SRR Y KRR
Bk EE A (U F A REKRL YRR RO - B )
(B)F15i27 CRD 4 /i » & 24 » A > @ % &4 % {5901~ Os &
B2 02~04 5 12 Rl) FEW A RPFIE#RF FTE AL 0112 Ogo
FF 028 Ose e ATRABEY 12§ FRF A~ DR A
PP R AR o

(C) #47 £ F w0 Rl enFALEE » 7 12 #-30 jp1(O1 ~ O3) 4rle $+ 3 F)F chih -
o TR RAX) e rwiFY coRAF A TREPFELFIE
'ﬁ{%m~mgﬁ%$@

(Baseline)c » st fFpeil § ¢ s $ 0200 2 O & 475 i FE A
(precision) o

FIEF RS o AR §F T

2. %

3wl 2 RE s 13k (Complete randomized design without pre-test)

X 0,
=<
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4ot BB iR %% (022 Og)

3. Kt a A
SERAVLF RARFETOE e SR
e S e B2 t-test A GF
i B e
(1)@ 5% Y(=2iE) (Y: — Yo) Y=a+bx
A+ ])=d/, 2 b ES A
‘ (= ~ %% p(;. ;J) " " X teStQ);ZJ Jf;fz )2 B g by
-z Y=1/0 s TR Logit(P(Y=1]X))=a+bx
(X=1/0) ( ) n: A P1 — Do gPY=1P)
Cox 1% fiﬁ?ﬁ:;‘ (Cox
Rz M ERCEE () Hazard Rate proportional hazard
(Y=time to event) Jb. & i h(t) =ha(t)/ ho(t) regression model)
h(t)=ho(t)exp(a+bx)
Y _ — Y=a+b; X1+b2X>
7 e Y, - Y,)/ . _ _ _
B ca i e 5 T One-way Analysis of X=1 X=2 X=3
x(l‘l‘/?é)/ ; (1)id 4 %7 ‘%2 ‘%3)/ Variance(ANOVA) X: 0 1 0
= 1Y) X, 0 0 1
Ry S P
Y=a+bx+e e~N(0,0?)
X=1 y;=a+b
X=0 y,=a
J1—Vo=b (@ fFiisics s A %) bk, PlA 2 Ti5i L B A%
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2 PARFELRTET R0
S TR G EARF LR BN R AT R o TR A e
(randomization)#F #¥ # & = > &L #% 1 3k 3+ (completely randomized design) ; @ ‘e p

K- AL S M8 w B 3K 3+ (randomized block design) -

I {7 3% 3+ (Parallel design)

<\\
~

N

Population

B <_/’ (Uncorrelated data)

2 p 3K 3 (Within group design)

Block,
FEAEFRl (Correlated data)

Population

B 4/10 evgdes 4 %1 T 7k (parallel design), 4 % engkde s/
S % B %3 (randomized block design, RBD) # %] & 2 = %3+ (crossover

design)) % H s 4522 3+ (other complex designs) e

l. 5§48 % % %3+ (Randomized Block Design, RBD)

R R B (RBD) e Y L F R AR AT B A BT A T A
AU AE BRI A GG LB XX > BR AN A fe(randonization)E A2 &
B AR o T E- bk g o

YT B R AR RE Y B R b vt B iL(20%) 0 @ B R AT R

FAB2 B % MM b E Y RESF RS EEE DF RRA BT AT
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b
80% Old

20% Young
N

R

fhor e R e

d %Y BB E L G T AR B ERA T TR S F
A FRiEAES e g5 7 T §7 (age imbalance)2 sk fE 0 4oyt Bl F RS T Fe
R Jpd MBS PREAR R o R ET R SEBE Rk o AR R ]
25 - B R E(block) » "g A - =i A r» 2> - I HRBE kg #

EXNBER 3 4ARE - BEREDlock) EA MR- I A~ 8- I HRBE -

PN : ] ﬁ'agéﬁq

[
[

S PV O .
§ ® . HRa  Ham
L ' \’ I

' i
| ®
|
1B N [
Subject 1 2 3 4
NN NN
F¥ £

FiEB P PR RS A e 7 R H e PR BT B FT
Bl E A AGRE S ) RRAIE % P (withinblock)z B 4 H 5 B 5 % & (74
fe % 1% (homogeneous) » @ % & A (between block)& i3+ R i+

(heterogeneous) » 4t ¥ 12 i@ R kE* = 248 %X 3 (complete
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randomized design, CRD)z %% % £ (error variance)i | » I ¥ % dig b

HABETAP IR 2 E A 20F 0§ M block B2 S kG TS

(1) pe¥r(Matching) :

¥ 4% matching > N #-ple HFHF A BB E e 7k - B gaﬁ{-;‘iﬁ,
4 - B block># - T block ¥ «# B # % ¥4&< - #44 » (intervention)’
AR A~ B E A Rk

TR (dosex 2 age) e F HREP L 2D T R (BlAe
it ¢h age imbalance fhfiA}) 0 50 MR BEFHRRE AL F R

* block design ™ M A% @ * % 24 K (CRD)*THE |2 AR R

Y A ER 3 A8 i 9 it & (physical training program)£_F ¥
MAcipARA o FIL T A AR PV Ay R YRR
(block) - B3 My - B3 4;H 9 - B&EX physical training
program’ ¥ — B P A FE =X o+ block » FRApFE 7 N0 ke kg R

AP E R

(2) £4F ¥ (Repeated Measurement) -

1

J, ,T*w«‘xlf« ® subject = mi® A » (intervention)m ® # A » 28R/ 7 f& >

W F ¥ 4 * counter balancing design XA EE o Glde =2 20 40T Ol

@ 00X, 0X,0
| OX,0X,0
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LRk R Y AT T 2 22t (crossover design)t - %

- B AFL % E(block)#= 7 Fink > 225 % FXK3(RBD) > 1

FT

IS REEE R

Run-in period Fe b — 7% ] #F (Washout ) Fe b=
Zi; O Oij2
- = (m) — A — B
e (n2) = B = A

%3P 7 group, J: subject

o EA B 5Kk EB
nF - Al ne ¥ Ak
Zii: run-in period B% &

5

R

Oin: group I, subject J, FFf— 2o LR

Oiz: group 7, subject Jj, Frf- 2 %

S

LFE R Y 0 AP AZE “run-in period” o H R F AT F L
LREFEFRAFTO RS ok PI- FE TLRT B2 B R BER
%Eﬁ £ =R m/rﬁ?‘wi‘u-\% (loss follow-up) ° B-€ i3 E i

el AR I e J%'lmwt”“hi%%qklr)’“l G-I

-

AR B AT R R TR T E R A T g ) A
FEAORRHE L A AAF AL AR TS R L) o BT 18
run-inperiod 2 ¥ * F 5 - ¥ & T LB F (compliance rate)hi & >

P RS PR P o
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=
F - AL A A RaRRK 4R Nurse navigator $UREp E 2

ffu%:‘@ﬁﬁ?i FEFATFOTRE R AF IR RS RRE N LD
FEF A H ag s s es)i% e (Nurse navigator) /i ~ & 4R e (e dg LR o
(Wagner EH et al.: Nurse navigator in early cancer: a randomized,
controlled trial. Journal of clinical oncology. 2013; 25:1-8) - ## % i
LR~ R1-

AR IRPREFEAFRLL %‘riiﬂsﬁii"“ﬁk%rw?‘"iﬁiﬁ

F#fe sk 2 438 -

FLe%: R4 E2RE > Nurse navigator %2 E & F X5 #

FoRE R L AR FERL N AL S IRAR R RATR] G A F T

=
T E AR T T OPRAE e U O Bt e RO AL G TR
(AP Albernethy et al. : Randomised, double blind, placebo controlled
crossover trial of sustained release morphine for the management of
refractory dyspnoea. BMJ 2003; 327: 523-8). 3 izl =
P A ARy R (crossover) 0 B A B % LI ARE Eag
2 (visual analogue scale, VAS) & BI** = FIEEAZR > A 7 B 5% L R

v 49

A5 R et t % T (Paired f-test ) kvt s e R F L eDAR
BRCLVASRIZ)AE 7 I
Xy—4y 66

s//n  15//38
B B eEs et  FEEz 2R CLUIRE S RE A BRl, VAS)E F B EE 1

t=
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> > =
/.,{_w_ o}

AT 8 McNemar Test Kt s e 3 ef o FlEgec L vt F (02 g

BERE)R I AR XS LR 4 3o

B B R H R FlEEic L 2 W KB EFRE o

Tk R ol 3

, (18-1]-05)’

= 469> )2 =384

8+1

F - F 1 AR4F 3 S % F % (tongue cleaning) ¥+t T drim A 7 £ 12 2 T FABLAL

TR FLEY s R BRI R LR %K (crossover

design) - (Matsui et al.: Effect of tongue cleaning on bacterial flora in tongue coating

and dental plaque: a crossover study. BMC Oral Health 2014(14):4)

B AT B

I Tongue

3 FEEh

cleaning

! No tongue
: cleaning
|

No tongue
cleaning

T rrrrrrrrrrrrrrrrrrrr

3 JHEEH

Tongue
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= S

P - P LAFERE R e 2d A 4 B gk (hyperactive
behavior) & F § #rR %A 1 & * B R S~ H RS2 L2 (crossover)
Etox é'*z/»\ BEE T3 BRAeHE XFRZRES (nixA Y% nixB)
R A8 2 @Eopsk 2 754 4p1k (global hyperactive aggregate (GHA))
(McCann et al. : Food additives and hyperactive behavior in 3-year-old and
8/9-year-old children in the community: a randomized, double blinded.

Placebo-controlled trial. Lancet 2007 61306-3.)

Mixed A Mixed B Control
Mixed B Mixed A Control
Control Mixed B Mixed A

A¥EE: LR 43
B Flawy i 0.220 (Ho:p=0) > 2 9% H®/E2 2 7 0> Krd &

oA A BT 3 A DR 2 BBk (01 GHA A B ) L § 4o 2 ik -

2. % 7)1+ F %k i+ (Factorial Design)
PP AR - PRERHRA B 2 R R FRY §FT P RK

(Factorial Design) e @ & % F]=+ 1 &K - A7 (R & AT & fe o A -1

133



Blded 2B A ~%IEAZ B 2P AF 2 level @ B 3 level >

Rl 7 e & &

XAl XBl Ol
XAl XBZ OZ
R XAl XBB OS
XA2 XBl 04
XAZ XBZ 05
XAZ XB3 OG

T SE A S N R AT

fio F ez 2K (CRD) 5 -

Xs
XBl XBZ XB3
X
X O 0: 0s
XAZ 04 05 06

R R e SV oy H AT LREEAS Bz i sz (maineffect) »
MmOV OLRALA FIF 2 B2 FEFE 5 3 I8 (interaction) i o B
G T R AL E A% L3 Bl B2#B3F A KD e
PRl & Al F]+ ¢ 515 B ]+ 98- f&a@ 5 7 bk Jig; e B F]+ & A 7]

+ 2 i3 47 5]+ (effect modifier) > 24§73 23 (F% 5 & -

Tk R b5

¥ g R up 4 #4 (acyclovir) v 2 SRR B G A SRR in
Fock AT G B E L HAES A R RERE ALKV (upa &
¥ (acyclovir) 2 % #g #f% (prednisolone) = F]+ ) > Vi {7

Byl R Bl
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FrE8%. LR 42

S S FE LTI A SRR S R S S
* o
b, &R AFEM SR G SRR G e

C. BT Fupd E e H SR K R

(3) 4F3iE% K3+ (Complex experimental design)

. TEFRPEIRFRPFELE S 713K (the combined parallel and

cross-over factorial design)

=5
-G FHELID R L B2 F R M4 8 (Dietary

Approaches to Stop Hypertension (DASH) diet)$}%# & B2 »z% o /i » 5
% fa4r @ (DASH diet - B4 8) U2 ARz HE(F P B H) o 8
2 % chrun-in period {¢ » §F % #-iL i run-in period 3 B X fI* T {7
KL "R LRI S R anE P - 8 e BRI R KA mA
ABPEBLI=2FBIARIHEHASLIN X a2 BIHEHRSZEE BT
%ﬁMOFfﬁiiiﬁ%ﬁﬁaﬁngSO%ﬁwykaﬁ@ (FM

Sacks et al. : Effects on blood pressure of reduced dietary sodium and
the dietary approaches to stop hypertension (DASH) diet. NEJM

2001;344:3-10).

FPHEFAE G EEY AR RF R AT
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EINERE EINERE - EINERE
B o DASH 4H E.. 7 1=
_J& run-in period (30 %) (30 %) (30 %)
PR TERIE R B SR
EINERE EINERE - EINERE
EUTHIESE! K. . 1=
(30 K) (30 K) (30 K)

b= BRER 248 2 F - ¢ & MA 2R S ERA R -

2 * 4p

DASH ‘o7 — ki &l 2 ME A 8% T AR LR DSFAFET &

M3kt (crossover) s Fli 7 @ BFF (ARG EHER) > “TIUFZA TR 5§

¥+ # 7 % 3+ (factorial design) e
=
P

P55 - LRB1-

é‘-i

a. M4 S ~DASH A & & w4t B2 " MY £ B EF ok
b. 4 4c & 4r F DASH Ac @ 3t R K2 »c% 2§ 25 (% > DASH 4¢ &

LR A S L B M2 R REMF 0 L ARG A R R

*EE

(2) Split-unit design

EREFHREF LRI AL E AR 2 BEF LS I RRER A R -
5+ ¥ - BFF 2 H =(subunit) o477 LM~ H=FFAR5 7 Main
plots” %% B mainplot £ #H &~ 5 - 47| 7 Subplots” @ &4 i%s &
A7 k Bfemain plot p M 2. 4 » » &% B main plot » £ 4 7 fv subplot

PR 2 BRIk o B AT 3 AL S "Split-plot design" o B A TR F 2

F %K o bl4e: Main plot @ 235 ~ Subplot @ 7 fe e s o

R
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PRRET MR N F H LA BT e

Main plot Subplot

e tke A (B4 ) 3 b BER
F- % PR F- FLBP
X F X 2.7 il

MR B AR AR PR EE LR S b

B 71+ “prR”  (subplot)
SFREBPx A m3+ “ &% (main plot)

1 2 3
1 A3 Bl B3 B2
2 Al Bl B2 B3
3 Al B3 Bl B2
4 A2 Bl B3 B2
5 A3 Bl B2 B3
6 A2 B3 Bl B2
T Al Bl B3 B2
8 A3 Bl B2 B3
9 A3 B3 Bl B2
10 A2 Bl B3 B2
11 Al Bl B2 B3
12 A2 B3 Bl B2

F OB AR e R R A Ao BART SN 202
foit 2 =y 43 % (P Armitage, G Berry, JNS Matthews: Statistic

Method in Medical Research. Ch 9. pp.266, Ch 12.5 pp.418-424)
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(4) 45 ik PR ARG 203 A 47 2 2 IR 4

BERANVET BARFETIOE % Fh e Ol WEFA AT
R CEX N R S
)i Y( 151 V_V am + ttest (linear mixed model)
H B ST T 9 — ' 3 ¥t t-
() “‘% ( '_E_'_) 1 0o E -‘}ﬂ ﬁ§ es Yi=ai+6xi+€i
i: i block
e & Do B E L XAl conditional logistic
(Y=1/0) g: iig 5811 (OR) &5 fB McNemar test regression)
oSl

x5 A A
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b
me 7

BE 2 R

e-book 01: p25, p48-52
e-book 02:Ch2_ p.28-31)

- ~SBLRHRATZBA

X(7]) Bd Y (%)
(The Methods of Epidemiology and
Practices) o (1) T FE e (2)2 % %t
%i‘i;ﬁﬁﬂﬁ f—?[f:,é RS N EE R S A
e
. , . : X Yx ' XA XBE
BUHIT A B YRR L e
e
— 1 1
e e s g - X Y5 Xg Xa!
cER TR R F R wire iR TR
"R" f{Z&randomization B, random allocation
1 2
2, ‘.l- \ ‘,a 1 S P
FEERF T L R R IRk % & #|(Placebo effect)
o JrELBRM Y 7L , 7% (fallacy) 2 4 e %Ay 4cH,Hawthornel fRenE¥ B F I RA T A4 > A1
1) Y 2 o xAN L 23 - N -
- (1)* 4 515 (¥ 4 %+ 7 Simpson’s paradox) F,}E"““r_] » RPI RS o BN s R KOS fﬂm
e o S b1 AE - F T -BEFEFRPAG HAF > LFE T
— (2):£ # R £ (Selection Bias) o 7; !
>~ / 2 e
— (3)=% & #|(Placebo effect)
Hes A E miﬁﬁ R E TR ERRPREI R LiER
éﬁ:@vﬁ I Bl fERdEa {RRE T wEm é_:&i‘a
e AT R SABPRE AT REEPIFE T o
— B & »z is(Hawthorne Effect)
— i f#A-HawthornesTjis e j# T F i FRCT » ¥ & 4%t
Be i ié v & A > w it R Faplacebo effect
e-book 01: p25, p48-52
e-book 02:Ch2_ p.28-31) 2 21 N\
o2 %A
o > L g ~ <3
AR SAIPE -
HRESR(YMEE | MARHE-FH0E | R8Tk W AT A ik
o T iFzEta x;q»); TR ST RS (a4 %0 V(-2 48) {,ﬁvf!_té:s; %ﬁﬁ?
= (1) 7 s plehR 2R R Q=% R b :’i’fn * w;lif *:I? %) 35 N 9
G B ~ (Y=1/0) : 2 W] LogitPy=1[X))=a+bx
(X=1/0) n: A# Pi = Po
0o X 0 Cox 18 5 4 X (Cox
13!{1’-:'5' EE 3] 1555 o 8L S(1) Hazard Rate proportional hazards
XAl REE) TS kA kg E) (Y=time to event) B, s #5 h(t) =h(t) ha(t) ;ﬁ;}r_eﬁ;l:}}l;xn;:::ill
2:0,+ O WM g -%) _ . Y=atbiXi+bXe
Oy 0y 0z 0Oy 5 i One-way Analysis of X=1 NX=2 X=3
0, O i }\(51_32,1 (pena %_:’3’, Variance( ANOVA) :. E: g' ?
— (2w Rl R TR @I 2 Mk
Y=a+bx+e e~N{0,a?)
R < X=1 yy=a+b
X=0 yp=a
'FQLL%LI;’/? %(Ozl 04)
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e-book 01: p25, p48-52)

2 ﬁ% £ (Evidence-Based Medicine, EBM)

e AT RFEMABI LA DEE F > FHRGRLI L D
PR #F 4 (Evidence-Based Medicine, EBM)
— (1) 448 4 i< ¥} BB 325 (randomized trial, RCT)
o #rE TR FIF 2 i £ (bias)
— (2) B B 14 % (prospective study)
o Flitk 2w TR A IR
s FAIFIEFF 2 B A
— (3) 7 &{ $ A 7 (case-control study)
s FAEERS S FRYRGA RN mEFrEY
o A FIETFF 2 R A
— (4) % #7125 3 (cross-sectional study)
o FlR PRl - B ELGARIE
— & & 2 1% (Meta-analysis)
— & &3z F & ¥7(Cost-Effectiveness Analysis)

"

1. @ * PR EK

3t g o

1
Iradm  9i8dm so%ﬁofd
1 6
I -]; ,L, : _______ 20% Young
T . MfEm fam
b e LI I S °
! I
1 .
I
| B I
frAH #HExe
Subject i K 2 3 4
e ~ae
FH L

BiF % # P FF (homogenous) ¢ i

1. pe¥ (Matching)
o BE AT *éé‘ﬁ’é’-f?ﬁa%('l”i‘*l S EEL)
o Ao BR¥EAL- BEFE
B RREPORREEP A RIS SR

2. £ 4§ £ (Repeat measurement)
C o E - BEEERE SO R LEBAS F 40 G 2

0X,0X,0
0X,0X,0

©

o iBEL {5 2renid B4~ d F (efficient)

o 4 BL: Carry-over effect
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=~ 33K 3 (Study design)
o T {73EBk 2% 3+ (completely randomized
design, CRD)

Population

. JBIAER,

' uncorrelated

L e V' gam

o “EH T B 2% % 2+ (randomized block design,
RBD)

A\

<

£ (Block)
Population R Zl . l—)l s | *EF&T%'EZIS
> 8 | A |!(Correlated
data)

T H R
(Randomized Block Design, RBD)
o BE¥ Az H L % B (block)
— — 1 Fe(family)
— etz £ 3% (matched subjects)
— J - &4 (individual)
s ®%# PN E TG B FIE (homogenous)

o % f @45 R F I (heterogeneous)

PERTE B T

SR AR Y G IS R 2 B
HTE G oo
— LAY R 2 BT AR R
— IR B BT pet iR
(matching)i& = % & (block)
c P E bl R AR A RE] 4 Ay

ke



]+ 2: 2 = EF I 2 (crossover)

o TR FEZKK 3 (crossover): - ll%é;é—‘ﬁ BN~

- %}%ééﬁ%:"’a - B % & (block) » r21 5 A4 ~ 5 B

Run-in  Period1 Washout Period 2
Outcome Z; Oii1 Oi
Group I (n;) --- A - B
Group II(n,) --- B — A

KMEEIREA J: group, J: subject
G A, B: &%aB n:RB—midAs n:EomitdH
Zii: run-in period # %4l
Oin: group 7, subject j, PEfE—2imEi&R
0iie: group f, subject j, PEfi—zMBH&E 13

Tk § v 2
RE R F e e FEE2 S R et F 2

PE e FlEL

TS EULY 3
* & R 3

S
=
W
ok
A
e
<k
e}
RS
=g

VLB 2 A i PR RS o e e s FIR L S

AR BEHA

(Randomized, double blind, placebo controlled crossover trial of

sustained release morphine for the management of refractory dyspnea)

A B
Population <
B — A

Crossover

AP Albernethy et al.: Randomised, double blind, placebo controlled crossover trial of sustained release morphine for the management

of refractory dyspnoea. BMJ 2003; 327: 523-8

L |

Nurse Nav1gators n Early Cancer Care: A Randomize
Controlled Trial =

wans, Erin . Aiello Bowles; Robert P Robert | Reil, Carslyn M. Rutter,

14

et FH T SR R FER

o L - WL
— HONRE R R R E RV G e E
o A LEALE LA R IF T
— ,EL*,E reR frd] 2 sx %k ik - F VBT

. U F ET TR R

ERPRE B 2: BT H AV B e ERass

o 7 P < (Objective)

- ’Ll’é o w2412t AL A o F] (underlying aetiology) ©
@F&&m%»ﬁ%ﬁ@uﬂﬁxﬁﬁ
(sensation of breathlessness) #_% £ 7 % 22 >z &

o FFH%E 3+ (Design)
- AR R CHRER Y X FH
2 R %K 3 (crossover design)

AP Albernethy et al.: Randomised, double blind, placebo controlled crossover trial of sustained release morphine for the management
of refractory dyspnoea. BMJ 2003; 327: 523-8



ERRE P 2: Zal B R E M

PR
-rs\

o % éiﬂz s,;jafa % £ (Participant)
- v]’(';'%- KB B EEeRn, 38 4 A
- B E&MP%WM £ % (CODP, 88%)
- ﬁ ~:14% 20mg £ 9:"']?%%.-;‘ il
- HER4x T A
o 2% &/ (Outcome measurement)
— A BEEIeIRFEEAAR (100mmALE ERE ?,
visual analogue scale, VAS)
- HBE SR EA&ET o~ p Ll - H
e BT

AP Albernethy et al.: Randomised, double blind, placebo controlled crossover trial of sustained release morphine for the management
of refractory dyspnoea. BMJ 2003; 327: 523-8

¥ SE

ESRPR B (3] 2

GER: MO R EE =L T (VASEH)

e Paired t-test
*  Hy: mean improvement =0
(FF— i A~ @ * morphine¥ i * placebopt*,H VAS:z L % 0)

P

g (M =18/ +(n, ~1)S;
B n+n,—2
X, —uy __ 66

./f 15/+/38
95%Cl =(6-6 L7 0075 % j:—8,6-6+§?o497ﬁ¢13j

= [ (degree of freedom) 21

ek ¥ '»”'J

H
\4
TR \m‘q_
B S
—
o
>3
[o]¢]
o
fo
D
Q
=)
>
29,
beiis
u\\‘
)
a
Jﬂ%’
g
A

i !
I 32 24 2 I
'l Tongue 3 RIS No tongue !
Yl cleaning cleaning :
L R ! :
- No tongue 3 AERIHE Tongue
- cleaning cleaning
e e ——
LESR S
. = E0E & (Winkel tongue coating index, WTCI)

. TERNE =

Matsui et al.: Effect of tongue cleaning on bacterial flora in tongue coating and dental plaque: a crossover study. BMC Oral Health 2014

ERPRE B 2: B A {dET

L A /_{_ S oA A
) P %A {gi @4 113 A
Sample size (Z1g+ 21a) (A) e %24, 1B
We calculate: n=# (2)13:1];2? @ 5
reports of im ( o ) !\'( JHo# Hi2 27 £ 3%, porpty

(D) = k’iﬁ%iﬁi G2

and local L‘\])L‘( tations for (lcl[(.l Vel LaAILLY 1L LS 13-

over study;

the predicted _standard deviation of the

visual analogue scale was 16 mm.'"” We estimated that
48 participants would provide 80% power to detect a

10 mm difference in the scale, with an a of 0.05, allow-

ing for a 20% dropout rate.

* & #& B morphine£ % F & vk ik o
. mﬁ-ﬁz"' VAS 48 £ 10 mm

. S1gn1flcant level (&) - 453%): X THB L7 3
,u ;t] — dp ?7%:?- 5/0
o P EA (13- 43):80%
:f:‘“‘A
J_LAE 1§J 2 \\‘DDH:H

1. AP @7 PHEEHRRP?
© BT AR
design)
2AREFEREMRT OARP IR

(1) ## s FUELALAE £ 228 ¢ (VAS)

fe i 2 (paired t-test)i& {73 vt die

2+ (randomized block design, RBD), % * &3 3+ (crossover

t= Xd —Hy
s//n
(2) McNemar’s test (= ~ % 3% )
4= (‘bfc‘fo.S)2
b+c
3. MBSt el e Rl A2 R (MRS 205 E & B RLVAS)E F AT E

23 E e

e
Sﬂ
w
8\/
—
N
J.
Tsw:
1l
5\

-~

a. FIGFEENEUHE AR HL
2 d

/F FEHT B:]JT Ef:]'.%_ ﬁ\:/l} b -?/E" T F
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Food additives and hyperactive behaviour in 3-year-old and
8/9-year-old children in the community: a randomised,
double-blinded, placebo-controlled trial

| Mixed A H Mixed B H Control

. . L 3
Mixed B Mixed A Control
-
| Control H Mixed B H Mixed A |
25
i i %8s
Linear mixed re e en
| 'J’ + o 1
L]
I g fram
I w; '\ 4 I
_______ ! |
Y; [3Xij+5IJ by @ o
al = aO + £| Subject 1 2 3 4
9 2 e e
& ~N(0,07),g; ~N(0,07) *h w
un;
Mixed model Paired t-test
Solution for Fized Effects
The TTEST Procedure
Effect Estimats Stagfige DF tW¥alus  Pro> [t] Difference:  drug - placebo
Intercept 17.5000 1.4532 3 12.04 <oor N Mean  Std Dev  Std Err Minfoun  Msxioun
H -2.7000 1.1552 9 BT 0.0442 L o 4000
Type 3 Tests of Fixed Effscts Hean 955 CL Hean td Dev 958 CL Std Dev
e -2.7000 -B.3132 -0.0888 BRI LEIZ B.6690
27 DF o tWalue P il
t=-2. 34— “He 5 -nm 1042
S/dn 36530/ 10 (-
g g3 2xEs2p 2L i i
5 F]3 &% 3k 3+ (Factorial Design)
PR S ARG
— bldof 20 4~ $IEAZ B H 7 AT 2k leveld B
7 3Mlevel > RI#75 Facene b L6fh 0 FiRR
S L op o v . X Xg O
RHEH K H(CRD) 5 L
XA;L XBz o,
X Xu Xgg Og
X X X
Xa X 051 OEZ 033 XAZ XBl 04
Al 1 2 3
XA2 XBz O
X2 0, 05 Os X X
A2 MB3 Oe

— g X2 e ¥ pIEEAZ B2 4 pT i (main effect)
2F RARATF] G HBF 2 PR E G 3

€% (interaction)F 7 2

(a3
|

a4

’

Linear Mixed Regression Model

&hem

R Ry ARl (% 8505%0.2>0 (Hy:8=0) » H95%(EfAlEH A~ 20
BURERRIIEIASBTTA 358 51 2 2 4B Bk (A GHA ST #:
) B A B R -

26

2. % F]3F % K 3 (Factorial Design)

c FFLE AR - R RRREES B 2

> ,T*u\/» JR it % F]3 @ Bk 2 (Factorial

o B AFRM R T b2 A

DR b BERE

Tk F 5 5
\;1 Wﬁ%fr’. >r1%""’*ri L A

ot

¢ NEY AL af ME

“ ORIGINAL ARTICLE ”

Early Treatment with Prednisolone
or Acyclovir in Bell’s Palsy

* ¥ 3 F 4 (acyclovir) 11 2 1 F FIPEH A O
AT i ek ALE G TR E e
o MR AR RERE FFF YR

21
E
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_\%’”ﬁ ':"-i—E’l: 7 o

3. 58 f}ia* 5w A SRR
Iy & > . . :
3 mE There was no significant intetaction betieen

prednisolone and acyclovir at either 3 months or
9 months (P=0.32 and P=072, respectively). Ta-

TR F 6l 6.

e DASHstudy:i® 4 & ° Z 4 &3 8 oL B2 B 5% M7 4 & (Dietary
Approaches to Stop Hypertension (DASH) diet) ¥} " = /& 2_ 2t %

rA:
> WifEARE (DASH LLR—HEENE)
> ZfEAFEEHE (5 5 1K)
o 2fEfrun-in periodi%, 73t EF 1T (parallel study design) »
Wt RS R TR AR B ey HLr — il
o FER IS GG (crossover design) - & {EZ 7 =FA R &
iy e BB 30°K.
FERREER: B/ At 2 SORIFFHIG Z U 4EHE

FM Sacks et al.: Effects on blood pressure of reduced dietary sodium and the dietary approaches to stop hypertension (DASH) dit

NEJM 2001;344:3-10

o MM S - DASHAR & 4 [t B2 TR
LN £ 52

* ARG e F DASHAR & $0 5 R 12 ok
B4 %3 (e o DASHE 4 fo 44 & ot
CRE L R R BT 0 E hh b
ek A BF
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1.

3.4 Fed Rk it
(complex experimental design)

BATERPEARPL TR
(the combined parallel and cross-over

factorial

2.

design)

Split unit design

Tk ¥ bl 6: 47 3 Kt

5 F)F RS L E BV E%k k32 2 (Factorial design

with RBD (crossover))

(30 %) {30 ) (30 %)

| awmre A [E] 1
1 & i .
30 %) (30 %) {30 %)

FEtmm iz e Bl P A IR By A - |

Split-unit design

B R LR L AR 2R S
23 EFRERF AR - BERI LT - B
¥+ 2. = H = (subunit) -

* M7 —%" B A #- H = F]F AR 5 "Main plots” %

# B main plot£ #-H 4 % - % 5] "Subplots” °
@ L A TR B_A 7 kB {e main plot 4p B 2
A~ > A= % main plot ® £ 3% {7 {v subplot 4p
P2 RS TR e



Split-unit design: 4= B2 &8 E FH

« T EHLE A i R A 3

Split-unit design: &

— Split-unit design 453 B ¥ 57 3

. . -7 ks 4 > bR f}l]: . . B factor “Drug during period”
Main plOtS- g iz 2 4 3 (E P& J\/)J—i") Subject Afacto-r Drug (subplod
(main plot)
e Subplots: 7 ¢ 9w L 1 2 3
1 A3 B1 B3 B2
—@q'*’?iﬁ%éﬁ/@?ﬁ“: 2 Al B1 B2 B3
3 Al B3 B1 B2
Main plot Subplot 4 A2 BL B3 B2
_ i 5 A3 B1 B2 B3
= 3 (Subject) - %34 7 /i prdl (Period of ] - o o | o
subjects (crossover)) 7 Al B1 B3 B2
8 A3 B1 B2 B3
e ) SN
[F]—7 (litter) BN E—E 28 9 A3 B3 B1 B2
(Study animal within litter) 10 A2 B1 B3 B2
11 Al B1 B2 B3
B 2?2 Jp ik i
# ~ (Day) & Fe cnik #p (Period of the day) . > p - - ~

o GRTHERREAF A EEEREL

HERRAMER RARHLF94 BRWE Ea-l S BRTE
X Ledo] 3 E
. o = oo " (linear mixed model)
(NEE LS Y(FHM) F-X aazf B test Y=a,+0X +c
i: £y block
dor g G ]
; Ptk )=din X2 Fi# T
[HESA 21 A ™ v u'a ki (conditional logistic
(Y=110) d_- Z;l BHLOR) 2HEf MeNemar test regression)
b R RARY
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»z & (Validity) 2 % & (Reliability)

- ~ sk (Validity) 2 #2 4
Cook 2 Campell & % 235 »c/& a7 72 24 5 “the best available approximation to the
truth or falsity of propositions - including propositions about cause” -+ < 3| Popper & ##
ZEF B PRFAEI VA TE LI RAEI P oS R F R R T R R
*  ‘approximately’ ¢ ‘tentatively’ -
Campell §= Stanely ** 1963 & 3% &1 & fésc &
1~ Internal Validity:
It is defined as the approximate validity with which we infer that a relationship between
two variables is causal or that the absence of a relationship implies the absence of causes -
2 ~ External Validity:
It refers to the approximate validity with which we can infer that the presumed causal

relationship can be generalized to and across alternate measures of the cause and effect

and across different types of persons, selling, and items.

= ~ Internal Validity

1~ pascR2Z@A

AA TR BOCR BFIR N BB AL & L F(A)> % (B)iE ALY 4o £ 7

\\\

FORFFrBFELEL 35S At AT g lls Py Tl - &a 5 C

ﬂ#iﬁ-AﬁB% ‘/}E“‘:f’? /ﬂ% ”‘TTTJ»] ?5 C '|IRA—>B’{[ IEJ"]T/&/I;PJ_‘F b
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AN c ¢

2~ HEP R 2 FE

Campell -2 3 hre ik fF 3 B

(1). History
History if % 2.8 4 s ipl% (sp)¢ FRL PR 8 8 Fla 2 B8 - ia 3 $fdx
Bt Laboratory ' 2 T HF A 0 FAFHREZFLT T UES M A2 BT A - i

A€ 2 7R AE A A ¥ o & closed system > gt % 3] History 2 3 50F i 2 4p

E-03
<

Pl R A RTERVE)RBFEFRHETERS S HEIAF-FEFEFLI KT

OB AATHE A B GRS GRS 0 BE A

)f
|
[
(w
=3
W
ey
=h

\rmL
ok
i
o

AR A A g 47 R A FB(History) - F]pt | & E_History 2. > 2

(2). Maturation

- B RIE SR R RT N § )

i

P FEL - RIAP > F 5% L
& fTr 2 B # 5 Maturation e

B 2 XA R AR A_E IGT(Impaired Glucose Tolerance)# 14 5 d & 48 7% 0 452 4¢
Sidlid = o Y H O EEH - ¥ IGT g5 4 i iRl L e fasting blood sugar £ *5 = 4%

a4 0 I BEMRAR T ¥ — 7 i £_maturation -

(3). Testing
LRl 2 (SR G R AU A test(do R B)RIF T 0 F R R G R G LR DAL

intervention 25 » @ % R F #30 test @ 5

-

7 73} test effect -

(4). Instrumentation
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TORIE (SRl Rl BV oA M B % ey 2L g F 5 Intervention > iFfEa1 B
B

Bl fs fF B A2 B B (5P A B0 iR % AL 5 regression toward the mean >
BRI B AR O~ 2250k o — #@ 3 regression £_§F » population mean 5 @ i
faE 4 ~ -] 4R test-retest reliability of a measure » 2 2 subgroup mean = population

mean 2. £ £ o — 4@ 3 statistical regression ¥ 12 #* P X 732 Kk f2§# > 4o % population
mean= g > % 51 prior= gy > @ pre-test #7{¥ ¥|score X 4L 5 $k & > @ post-test #11¥
Ilescore & Xz 0 4ei® i 53 33 & regression toward the mean £ 4 Xz vt $i 0 H piiE e

T o

B2k score = normal distribution > B iE P < %

i

Posterior « Prior X likelihood
4ept Posterior z distribution % (up o).
up =(u*Uo? + x*Uox?)/ (Uo? +1ox?)

op’=0? + gx?

dopt it B p BRI B % o T B 7 regression toward the mean 2_F

intervention 5 »x o

(6). Selection
ek SR R EATF LA B2 FREEEIR (bde: 28 Bop e BEMRR)
iRl FE R AR Bt RS E3R 0 § A 2 73 selection bias o

5] : Type 2 DM screening ¥ & * 3 3. Attender ¥ Non-attender (536 - & {5 & ff 5~ = ¥

o 3

A w5 50/10% %2 50/10° > # ratio Non-attender _Attender ¢93 & » FJpt T i
3
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‘_

)
[e=

¥
N

screening 3 & - ¢t £ & =¥ & _Non-attender v* 2% B o p e 2 > 27

"3\-\

45 0 3 2 = 85 F 3 Attender 0 @ 225 Bk screening benefit 1 = o L F UL fR

R total mortality m & | iz.2% o

TR E R KR Ry £ RS FF R4 4 (1990)

Ja A 4

»
>

| | |
50 60 70 Age

ZAFMEF Age Hi4r 0 = FREIL TR A AL Frr A A A RPIEFE

b Aa A4y £

}‘15
< 196(
s 1940
1920
Age

AR E ;;Iggéﬁ%z;@ﬁ' > i (Cohort effect) » @ i&4& Cohort effect &= ;2 & + 4p § %

NMwmm’#ﬁiﬁmiﬁﬂﬁéﬁﬁ%a%%i R = FPE o

(7). Mortality

dok T B %A F 5 A 22 B drop-out # koo @ Bt drop-out 2S8Rk S e

]

+ 7 F o iz # F] 5 loss to follow-up -

B RdF 3T E O RRATE F_F At 49 "% 4 borderline hypertension > 7 3 ﬁ W E A E A
4
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RIR T ED L B ERA - BRLIEA T - wRIEEB SE- BFEF G
ERBHL B4k A e § 40% drop-out> @ ¥ % A % drop-out 2 %t % # social class
#.B 2B > 4ok socialclass B 2 # % By R EF 0 BT i id S A mn BYEMAZR R

Bie? w7 A& ame%, > @ & _losstofollow-up &m Eérig =2 22 g7 F o

a. Selection-Maturation

FELRT AV RELF NIRRT BEE P AR EAEL > -
4_high social-class (A) > ¥ - 2 -&_low social-class (B) - §if- AR EFRA L
BBERELIX VG S BFE > ¥- L H socialclass 22 & /L > %2 RIS
SEHF PR A e AR 4 g g e 0 A 2 e B high social-class e % 0

ﬁ—fd\social class §= maturation A # interaction °

b. Selection-history

AP E Ao b g E S ORGS0 4o % B SES 8% 2 SES ﬁi&f"_&—'ﬁ »SES

o

RFRIZT CRAT T A SES g ok iF 4 A_SES 2_ selection f history

A 2 interaction % % o

c. Selection-instrumentation
BA TEH A 2o HP - wscalefry - e EHMHL S TI*L»%LE P- e E AR
% “ceiling” 2 #i< “floor” =% > B3 ceilingeffect 2 floor effect & &4

1§ selection 2 £¢ » £ fr instrumentation £ # interaction i = o

(9). Fl% M apFA L
it &_— 4% cross-sectional study * % % & fallacy - ] 5 f cross-sectional study F]£ %
Rl R o TR E G T A TF R B RPPER 1 o

] 533 Triglyceride (TG){- Type 2 DM 2_ B¢ % » % i * cross-sectional study pF > ]
5
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% Type 2 DM &_1 fasting blood sugar =126 % % & > 4r 3| & £ TG § — fasting
blood sugar % - i &_fasting blood sugar —~TG & » &2 & 7F o - &d 3 » LS

TR Y H § 4 correlation k& R 0 3 JRaR G L

(10). ¥l 3]+ 3

SRR M AE L A g AL L AR ARE - RE DR kR G0
host RGO 2 R0 E T MBS

Bl RS R R Y

R e W R 6 AR e BT & KA X E T { $ screening
service> byt it LG e 2 2 $HR 2 A BC LT G I e P 87 control

contamination ]+ o

(11). HRleg /i » 24
Tho BEFLHEEDN A X B /\’v’u—gﬁ CFERFAFATZARF

B R e B DA~ 0 F A B fEA R B

*‘ R
0 -
7 ]
|
=
A
Ve

'fr’/})x’ﬁﬁ«,g’-kl}bg #’Eﬁ)‘*f%&“"

A RS

ETIAS

bl D RFY TR & CEF T U cancer 2 F 4 0 B Y K
4 ¥ - f&¥ & Al B-carotene (V i A3 cancer 2 ¥ - B & A) 4ot E s & C

2 5% o

(12). “j 4 3 Hgt” 2+ 3
BREAS BE R ER Y HRE VL ERLAR T LE Kextraeffort 2 ic
i performance » > H3EEs F 2t F 2 sn %k R K o

B BERK IR BAEF I T e P o AR EEIE o FRET oSS B
BB U3 3A) V- 22 BXB) A FPF2 %% > $5% B

FEFEIAHHFL WL DMV AR REFTRLE L CHA T

ﬁ,gjxg'_” 4#& °
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(13). " R p " * 3

frrufips > HREEEINERTELD FP P ot @ ronk2 36 o
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3\

B 228 (Validity in Measurement )
LR 2P ATR AV {e T R AR M 2 TR A i*u AFFE TR A

PR~ RER - RAFZE ST TR B2 BAPM & 7 T EdEh 0 A F 7
RERFEIVEIRINEL T ZRE A2 eARE ¥ ol £ 40H > LT ED
= o RlE AT & 5 "how well it measures what it sets out to measure” &4 0 B &
pain z item ﬁ}}%‘”“ ¥ pain: @ # Zp| 8 7 4p B 2 %38 4o anxiety ; B & fol 4p M

ehd F A &R 5 depression o T A g LB {oR|E AP M AR

(1) £ & »x& (Face validity )

FmrcRAAEEd - FHAZLEIRAR RH I TR L TR AR e Bldoo
il & "Aggressive behavior” » 4% 5 R ALE TR B AT LA A F 0 Aok Byt B

A E PP B RA ) 2 F R EE T N & "Aggressive behavior” 0 izt 2 TR R

face validity » i ¥ &4 & 7 scientific 17 % -

(2) p % *x & (Content validity)

h-x

NEAEREE R - HELREA R B(R IR AN R UE
RIBITRAPEEE TR o - a5 0 PERAEE-FHERFEOL L 0 PR AR

v I 2L — B scientific measure - e ¥ 3 b 3 B - B A 2 & face validity { Boii

14

2 PR ER e WEARLPES TR PN FeREF Ed & R2ET F € miss F &K G
i+ %_quantitative study(* H &_social science)# % 44 qualitative study #+: =3 = > &_
PI or Expert viewpoint @ ;2 7 j&_information L2t 1 P FPLATE RPN B R L B AnAp
# client & # family & » 3= content validity > H 7 -« ﬁ{ﬁfﬁ i» face validity & »
— AT o

BT R T AR IR $ k| £ health-related quality of life 22 % - & & > &= 73 ;ﬁ’?
Y16 BRA > A LT C BN RH o TR FES T ELTEF TS
= x (RA)FH | ZehR A8 e
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Py ﬁ Frié * gt onew scale =1z #_F i& 4k frrsocial support 7 02 JT A R 1R 2 © W%
EJR A 0 &0 RN F 2R @ Bg 315 = Reviewers (¢ 3% 3 oncologists ~ 3
Psychologists ~ 2 social workers ~ 1 oncology nurse practitioners ~ 4 cancer patients » % 2
spouses of cancer patients )2 review #73 4p B 2 %38 > & & 975 reviewer 2 1-5 scale
g 1-10scale k& it & B %38 {odd4F]7  4p B cif & |2 (Appropriateness) 2 4p B |+
(Relevance) » 315 27| Ml 5 ¢ E iz 16 B P 2 4pM T P > - L iz 1B reviewer

LAY & LR E ENE L PR

—\\

11 & 5 content validity » 4% 3

FAFTR AR AT UG RN A S RA MG Gt R AT SRR

(3) 4p <R (Criterion validity )
AptErc R AR E R - RIBRfcE # 1 B AR - RAER - ik Lk RE
gy RRIEARY SR AP BN Y RG M SR R DR

moE_ - M S ;}%f%ﬁ@i?u/n\ % B A

(A) Current validity
W fdp AT P B d e gold standard” 1 & 3F i ook LR o Aok A ELEER

= ¥ @ * correlation coefficient % % 7 & ﬁ p B - 4p B R &4 % R concurrent validity

b2 R AU - BATSIE B 2R - ¥R B 7 i 4 2 paintolerance v = fp 3R B AL
FUH o A 2 YR g%k 0 @ e 4 IR P AUJKES pain tolerance index score 4 P~
Bk R R G 144 e 57 % concurrent validity 77§ 0t B R B IR
BoE Rk 45 B P 2 4% & fadp M 17 3| correlation coefficient 5 0.92 5 ]t in i 3

7 4% concurrent validity-Concurrent validity & = 4 2L 8 p i% $#% 1§ 4 < gold standard-

(B) g # »x & (Predictive validity)

xgﬁ.‘q—\#ﬂl ?E/Pliz-ﬁizfi‘f’?f; \&2&5%—%7\5;‘4 °
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1~ BRAERRGETHE (2)

BEXRBETR

(Validity and Reliability of Measurement)

,y

B DM T it
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Bl £ 22 B &2 7 & (Validity and Reliability of
Measurement)

| Validity
DR L GRS ERR L RPN L 0RR RS 4 R L B
WA SRR BBERT AT LRI FIRM G2 BN A7 A
fawm o A F FIRERAETTELRIAEDT 7R 2 A2 R ME ¥ o]
3 M M AM T 0 BIEAAET TR 5 “how well it measures what it sets
out to measure” o |4 > B £ pain Z item )I})i‘%w? pain > @ % §_P|E 7 4p

B 2 %% 4o anxiety ; B2 frliigia b ehd E ST F & PIE L depression o 1

T A G K LSRR AP MR

1. % & »c R (Face validity)

2o BEAAY B5d - HALLEDRAR AT R 3Rl E: Tommg,e
b4 o B £ "Aggressive behavior” > 4edk R R ALE T HR G LT EF L F o
4o g B-pU R RS G G PP R B RA B AT MR REV & & Aggressive

behavior” » &k 2 22 B = & face validity » i ¥ &% B # scientific #17 j -

2. p %%’ (Content validity)
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RERRA D - HERALT R R (R R AT LR G

WEDREITANEAEAZ TR o - LA T 0 NEREE - EHE RFEL SR
B Bt Rimv ¥ 258 — B scientific measure > e ¥ T U E- B A 2 HE L

face validity § prid 2. »c B0 o @E AR NE > Flip Brchid ¥ £d & R
H| %75 F ¢ miss F &K 5 > i+ F_quantitative study(* H £_social science)#
% # qualitative study # 3% % = 2 #_PI or Expert viewpoint @ ;2 7 f¢_informant
BBk g o FIp T E RN FonR e BAeAp#r client & family & » 3R
content validity > H ¢ » iﬁ{ﬁ%—%“ i face validity & » — 423=i5 o

B RFT R AR AF]T & kB|E health-related quality of life 22 % - & o
THEHFRN L6 BRI ¢ 4p 2 LT ~ Lt B $PNRIFR IR T AL

I TGS A (RA)ERF ) R A

Py "ﬁ Fri® * g onew scale 715 #_F ik hsocial support ¥ 14 R BL B Y F 20
e &?r:)%:)i:}?a Ao TR N OF AR B B 15 i Reviewers(@ 4% 3 oncologists ~
3 Psychologists ~ 2 social workers ~ 1 oncology nurse practitioners ~ 4 cancer
patients > % 2 spouses of cancer patients)2 review #7F 48 B 2. %3 > ¥ & o7
3 reviewer ' 1-5scale £ 1-10scale & & i & i 38 fodd4F]T &40 M 3§ 5

1+ (Appropriateness) % #p B 1+ (Relevance) » T 515 =772 3 ¢ 45 iz 16 B

WR2APMIE R - LB reviewer X A {5 0 Y F T ISR IR AL
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A FA7e01 L 5§ content validity » 4ok A7 F F F =l & 5 pcR T A

AoRA MG FE LT N LB B

;}ﬁ*g;; TR AR E R - RIEREfCE 5 1 ENFERE - RABR O AR AR E
WRE i R S R Y ARG F R ML

WARAE SRR L - Ao JERRT A A

(1) Concurrent validity
Wfdp A poa &8 Ygold standard”1 B3 H xR LR o0 do%k 123
BELm 5 o ¥ g correlation coefficient * & 7 3 ﬁ WA PR R ﬁ B R

concurrent validity ﬁ 4 o

BRI - BATGIE P G- HEHFE Ji % 2 pain tolerance > 73
BB A A B R R > @i 4 B P £J8E4 pain tolerance
index score B~k > AR R L 1 A4 o 5 0 7= concurrent validity £~
7 "ﬁ #pte BREFP R LR L 45 BIEP 2 %L P E 3 correlation

coefficient % 0.92 > F]#“32 % F % 45 concurrent validity - Concurrent validity #

%_'Bi

~ 4% 2L & JFiE i § o0 gold standard e
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(2) g rI»x & (Predictive validity)

W=
P
(w
= »
o

'

YA BT T L R
T ¥ 0 * K FER] intervention 2. 3T F (= # ¥ F) > time to a clinical endpoint %
» 4P concurrent validity » predictive validity i § * *t 3% 4o % time frame %
foodof|* TR SRR ARTHETERZESE - AT F TS

kTR o

(a)Correlation coefficient :
&) ¢ it Pain score Z_ ] F » 4o % F2 7,_"' ‘F}-f i # Frenscale 5 iE 10 # 2 8 » A2
Y ﬁ Al e B g RE B4 X hysterectomy I A H narcotic2. F &£ & » 77 —‘F‘i‘
#3718 concurrent validity ¢ 4v 4 2k iP|3# predictive validity # % » B w3 24
B 7 opt o B # — B ¥ 3 E index score ° score 4% § ¥+3% pain 2. tolerance
A% B ;7 K~ Jc B 7 number of doses of narcotic > F] £ 7 #-number of narcotic

{v pain index score AP B > A 4 - 0.84 > &+ predictor validity 4p § 4 ©

(L) B2 5T B 2 HFER

Predictive validity %R/ € test 1 & HAtg B 2 Ak £ & 4pth > o 1 2+ i
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4. Construct validity :

(1) # % P24 & == (Level of Abstraction )
¥ 5 oiE ﬁ_iifi % WP aE Jf#(cons‘[ruct) F1et 5 % & &%t construct e
M o Construct £_% p J2 % (Theory)m Theory &_f# 8 & 35 /P IR %

» % 1395 Kerlinger <_# 7 "a set of interrelated constructs, definitions,
and propositions that present a systematic view of phenomena by
specifying relations among variables, with the purpose of explaining or
predicting phenomena"+3 45 2+ € & > % -7 - B structural map >

ft map U ATELRE SRR R RGE R R BRIP4 0 P TRA TR

Blic P PIRFARFTEALEF Rtz xd - 2fpI 734
A o F]p % WP % L4 (Abstraction) =< 2 ¢ > @ 3 R P A
W F H_ 4 shared experience z_ % #x(symbol)&| X% B R 2 BAS A
RNo>3 L3 25w &% Dog: il b+ ¢ AP * g S5RE3

7 Dog(symbol) &) * 3% % 2 ¥ § 7aF A il B S L4
(shared experience from experiment) DNA » » ,Tﬁ—fn’—\f\l F41* 7 symbols

kfp it icska A P4 SR wordss H- F4 RPEA A b words i
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AR AMATRIE S BARE S RINA
Increase in Complexity Theory Decrease in Complexity
Proposition/Principle
Relationship
Construct
Concept

Building (Naturalistic) Shared Experience Verifying/Predicting
(Experimental-type)

N 2

fin B2 Tﬁ"f P AT d R PR A HOE ’}# % Shared experience > i&_
X RE R IEEHE R R 2 A#HEA Shared experience ¥ 14 *

deduction = /% ¥ 3|+ ¥ 12 * induction = ;2 & ¥ 5 e BRHRPL K =

% — % €_Concept * Concept # » + & L% & 5 fr 2 % #z(Symbol)

AN

» Concept ¥ M §[ B4 A 7 3 Ak il S5 % 24 o
;X% concept ‘)I‘#”‘Jl”ﬁ language ° b4 & b it dog 2 B+ ¢ > 3 £ 24
F > "dog"# - ¥ concept > Uit T *x RETE R BRI furry - tail

~ legs ~ bark » &_concept > F] i iz & _E R K I > 2 deductive &

% k7 concepts AT Y B ez W 1*% select ® F_&x4F o FIPH ¥ 1 E B
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.

5

2| E » % induction & & > concepts £k p B EHBE

% = K = L 4 construct > T &_fr shared experience 7 B &
EEARREE SRk = o blde(1) 12 i dog & B 0 TG
o dog > fear € - i construct i fear ¥ 11 % — B F BRI

concept i = 4 sweating, shaking, turn pale % get away from the dog °

(2)Categories : 4 %5 ~ ¥ 8§ — f& constructs & fA 4 §F4_& 2 § £ BB
7 - X2V U2 concept i &rﬁ&_'éi’ CVD #p

= o kA L G Type A 2 Type B, Type A 2 Type B,
#_construct @ Type A 2 Type B = # B2 3| - % concept k & £ 1%

B construct °

(3)Health, wellness, life roles, rehabilitation, healthy city % &_construct

fe & {3 construct T ¥ ¥ 7 3F 5 ¥ BB 2 concept °

% = K = % L4 E_relationship > €% ki5 i H - construct &

concept 2 & iR 7% o

] : The size of dog and the level fear that one experience

i ® relationship ¥ 5 & i construct, size # fear % — i concept i}u
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¥_dog -
% v K 4 % %4 4_proposition/ principles v £_% k iy it 7
relationship 2. fF enfi & o
B ¢ A% 41— B proposition
Negative child hood experience " fear of large dog
iZ I# proposition #.P? & & relationships:
Size of dog and fear
Childhood experience and size
7 fedept proposition » Fp it 7T A B R R0 B et o o
% PLL B (e - B & =X &_Theory 1 F it dog & & » 12 theory k
P 4T

Fear of large dog #_% p Childhood experience’ 4oyt # 12 # w312 5

K+ K Mx4R negative effects of childhood experience 7 J& ¥ mlﬁ] o

P AR AP E R 2 A AR 5 symbolic naming
% presentation of shared experience 4% 1% 3 shared experience #% % £ 4
R T AX B ARAF e 0 @ R UAXF TR R AT KR ARAR SRARGE R -

> -

Construct 4p B #7 3 -

163



7 A1 7 #°3F 71 head injury 55 4 B cognitive recovery 2}k i% ¢ iz &

— ®7 B construct: cognitive recovery 2 $ it A 7 0 B & 35 Tl F 0

Target population ¥ o

Relationship % Proposition 4p B 7~ 3 :

Age at insult and recovery rate iz FF* 3 % Jf define" recovery "
iz % construct 2 3 it age iz # concept fr recovery 2. B % - iz 4 - B
FlEkip b 2 7 > 4o% #-{ § construct 4 level of severity of injury %
pre-morbidity #v » R|A5 = proposition > # § K 3t { v Af f2 o
P R b A AN T Al

—Ha g 0 RO RSB R %A 0 ¥ F 3 f& approach
= 3% ; Experimental-type % naturalistic-type » f§ 4

(1) Experimental-type :

R A 2 e

Theory
Hypothesis
Operational Definition of Concepts
Findings

Observation
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> -

"Control theory"# 12 % % f2# deviant behavior of adolescents

Strong "attachments" or "bonds'[/deviant behavior

#“ 5 # Strong "attachments" % deviant behavior ¥ # & & construct:
5t theory & A ¥ 11 4% 11 7] hypothesis" There is a negative

association between attachment to parents and adolescent smoking

regardless of the smoking behavior or attitudes of the adolescent's parents

7 hypothesis 2. & & A ¥ 12 - concept BR -+ operational definition &

A LR E D AL A A2 AT verify; refute & modify. & B

theory, i&#_— #& Scientific process . & ¥ ¥-J %4 kx L4 it 1
VIRAR S I ¢ 2 B T o A X e AE I 0 3B A Ao ARR| R
bl

(1) Experimental-type research - 1 & 3 » i 4F 8t :
(a) Logical-deductive process
(b) Primary theory testing
(c) More from theory to less level of abstraction
(d) Assumptions of unitary reality can be measured
(e) Knowing through existing conceptions

10
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(f) Focus on measurable parts of phenomena

T B AR & F &~ #4 logical deduction °

(2). Naturalistic-type = Experimental-type 4p * 2. approach . & % &_test
theory @ %_i% i Observation 4 ¥ | concept & 25 4 F Zh K 3+ )I‘ N
T_EAF > A K5 d F B data collection on shared experience & #_3
concept % constructid ¥ i&Hk > j2 73 = 2 theory i & "Ground theory"
antR e i ¥ A3 Qualitative study 0 @ H JadhiE A2 R
inductive process ° 7 % & naturalistic inquiries #E42¥ * F7F H € 4v »
51 % well-established theories * f#f#igdt L2 E > @ gt BLE B A fF
Bryez-

] ¢ £ L2 gift exchange #42¢ » X %k ethnographer ¥ it § %t

*

T’ﬂ%

ALis @ * ¢ ri@h ok f2 548 gift exchange 22 I % o

- 4% Experimental-type research #* 3 —% ¢ criticize
Naturalistic-types research & * theory * f##iz 1 observation 7 i& #
naturalistic principle » # ® ¥ /25 %] 5 f1* theory % %} observation

24,

&_# data collection 2_ {$ »

FOESS T

3

¥+ Naturalistic-type researcher @ % > H 4740

11
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Observation - Concepts - Construct Development

Hypothesis Generation - Observation

Refinement of Constructs > Theory of Formulation

Naturalistic-type design 2z 1. & JFjke 35
(a)Primary inductive
(b)Primary theory generating
(c)More from shared experience to higher level
(d)Assumption of discovering meaning through multiple subjective
understandings
(e)Informant as knower

(f)Focus on understanding complexity

ERATR B RTRL L B4

%] %= Construct ¥_% p theory m ¥ & % ¥ LB 4ok ¢
Experimental-type testing theory 2_ = ;% X & > 4] * hypothesis testing
#- construct ¥ 7 concept L operational definition & test » #7/

12

167



construct £ F I 7 > H F A4 L B theory 2 £ & 5 3> F] L vk
7 BiEFHE - construct RAPTRE B iE 1 A 72 47 S22 relationship %
proposition #7 ¥ ¥ 2. Theory 4_% i fx

b4 % PR &R Alzheimer's disease 2. % ,H stress ﬂ}r:}l% A 2_ level of function
3 B > "Stress %2 level of function"&_7 i# construct > 4% 2k 7 fFiE S
® construct 2 FF B} % E_F 5 AP M 0 & /E%Jﬁf d Hypothesis:

level of function stress 4t i% i operational definition #- stress % level

of function % = ¥ 1 jp| £ Kk verify H & Tﬁﬁifi L

Construct Validity (2 -3 & )

s 2 Fladfgrck 4222 & Theory 2 F » i 2ok
AR P &R I2 4 ~ relationship 2 proposition 1 0 B {8 § J%‘
Hypothesis * 42 % f& construct 2_ T /& > + i ”Stress” v "level of
function” ,T&{— BF 50 A iEd >t ke ARE WAk A W6
g xfEp ¥ P4 & 4 7 (Independent construct)fr ik 5 78 cpE £ &
BREL S BIMASHTLBE T 0 - A 3 o BB R A
= 7 fa . Convergent validity # Divergent validity °

Campbell f- Fiske (1959)#& 1 e 5§82 /2 457

13
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(Multitrait-multimethod matrix> MTMM) &_# 4R+ it = fisc g 2. € & =

Ao TR BIRGRP BB

fﬁ%%%ﬂiié’pm%£$méo

B JBli# : Visual Scale

PALE B A A LR RRE IR

Vol SEL N RENEC R SEVE;SL A 45, S

Ist
Wik, | ¥, | BB, | Em. | =i, | Ek,
R R +
ond - maE + R

g #

s BAEE G B 0 49 e 45 B (Construct)fr4p b = 2 &

14
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0 B (Reliability) » @ 4p fe 425 7 I > EHAAMRBE B 0 TE KR
convergent validity 48 7 45 B H ip M2 PIALS B2 B F AT 5
FRFEER) ZRFRER)GRAAPMAS 0 B2 Bge
?555'”{?* FRPBPIEE o RIEE T APM > Flet A KR AR divergent
validity » RffrEE B %8 A3k~ £ B > o pEoriF 4 B AR R %
FeiT 0o 4P B ¥k & 7 > 5 & > Convergent validity > Divergent
validity > No correlation °

MTMM z_ £ & $13+ 18 % i&%ﬁ%ﬁa?‘fwﬁé P F R TF RS
ERAKE CHEFT R ST RAFREPRAFRAN LD
AP S L i B o
FIREY = Ty J;LPE E AR (M) 76 (F)¥t palliative care 2 jx B » 72

THEFI*BEEO)E FEQ)E A~ EIs AR % 21" MIMM

Observed Question
M F M F

M (0.96) 0.45
Obs

F 0.45 (0.98)

M 0.75 0.15 (0.91) 0.45
Que

F 0.15 0.75 0.45 (0.90)

15
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( )—Reliability

Convergent validity=0.75 > divergent validity=0.45 > 0.15 (No
correlation)

i MTMM # 12 2 fE & B4R 5 1 construct % 7= F 3 4 | {r 7l #
»+ palliative care 13k & 7 o o

4o% MTMM #7118 & % 4c™ &

Observed Ques
M F M F

M (0.96) 0.85
Obs

F 0.85 (0.98)

M 0.45 0.25 (0.91) 0.80
Que

F 0.25 0.45 0.80 (0.90)

Divergent validity=0.85 > Convergent validity=0.45 > }* % 77 & 3

construct ¥ it ZLF 4p 12 o

Construct validity . »x & » & &€ & L F > 273 & chvalidity 5% .5
¥ - fAR € % B %A1 2 Abstractive concept @ 241U statistical quantity &
0% F 24831358 ¢ 3 convergent validity # divergent validity.

16
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Remark: Convergent validity R sk F¥H > F AL * 7 F 2 29718 D)2 %
% Z 4 ¢ > convergent validity v alternate-form reliability #§ 07 > A @ convergent
validity #& % theoretical @ alternate-from reliability _F 23 (7 pF1 & & 38 2. -

®&k42R o Divergent (discriminant) validity §= convergent validity k|4F4p & > 1/ 4p

e 2R 8 3 B4 d correlation 7 B 5 g b @ F o

17
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o

TR 2 SLihELEE .

BEEAREARHRISEEBFREE MELES28%2 8 (o) 4%p

T\4

R o

I

(1) f@Hegaplz 2L Lo
(2) Y- A2 %mit pM2 8¢ %38 o)
(3) #L%E 0!

Frootkdon

S+ SERILELERX 28 S

lﬂb

SRS SRR

A
Yo
I

PriE R A
2

Validity =L
Ot

% & (Reliability)

AT AR B FAHAL R SF P F eror A4 R0 F BEF
AR B K A 8 % Jf minimize &8 error 0 — A T error ¥ A 5 A fd
(1)Random error : i ¥ &k > iz ¥ — f& by chance error > 3t sezt 4 B
{8 > "% M randomerror B hF 2 2 FEHE A P E R AP R A Ra T
~ #c ﬁ < P #12R cost ﬁ % 0 4cie 53 optimal &k ~ 87 7 /2 ¢ sample size
2R AE o

18
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2)Measure meat error : 3% opulation 2. {67 3 1 Ep| & 2. 4F3k » 3
T_pop 1, F

- #8131 & & _perfect » |2 - * ~ B} » #3538 " Measurement is science"

GR GRS LR KRBT I B bR TR G R

iz B Test-retest °

N
{
il
S
o
W
E
!
(w
~=
I
R
=)
o
<

alternate-from % consistency o

Test-retest reliability

(a) & * Test-retest reliability & /g 224 -] > F] 5 # correlation % i< &

% 0 ¥ ¥ 2 L5 p 2 Testretest reliability # 4 > @ E_& £ {4 #1351
Azenfk e E T bldo A Anxiety A ¢ o R ﬁ # Timel > Time2 >
Time3 % Time4 %~ %p| £ H outcome X s B & H & = 2_ [ correlation
FIR &2 5 084~ 1&3 5 0.12 0 2&3 % 0.09 o 242 &% 7 it &

& p poor Test-retest reliability m §_E it % it o

(b) Practice effect : 7 & p¥ ik Test-retest reliability 2. correlation {% %

19
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2 §_good test-retest reliability @ #_F] 5 L3 & i test > F]pt § iz fhoc
% i&@ i = good test-retest reliability > fizf@liinz T » P ¥ "ﬁ ¥ Y

A % Test-retest reliability 2. FFRF P fg > 7 Bif 5§ FFIRAR L JEm 2o

(2)4F ~ 13 & (Alternate-form Reliability)

A 7 SR i practiceeffect » A E FF 4R RIEARR LT R A
wording & order } § A R 2 T FA BRI KPIE o bk o2z
correlation 3 P73 good alternate-form reliability » 4F & 7 & ¥ 14 fo PFid
FRos oL v pEE- KR A A SRGE > B E LS coefficient of

equivalence > f& * * f % coefficient of stability and equivalence » 4" %]

EN ;frfﬁﬁ&%—g rig S AR o

bl 2 A T AR AZRIE Urinary function #73 » A7 % F & W@ *
alternate form % jp|& & B B 4%
B VA5
Ligd - 587 » & 2 R F
()12 % (2)3-4 = (3)5-8 = (4)12 = (5)12 = 14 3
2:82 - 587 o GEAF
(1) 12:24 ] B ()% 68 FF (3)5 35/} B ()5 2 | B (5)

20
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2 P
34 - B¢ BRARRG R
() FEE (2)F BFE Q)FHF DEHET O)in g HR
A2 AR AR TR AL S
(1)ix3 & * pad
(2)% x @& * 1= pad
(3)# % & * 2~3 = pad
(4)F % & * 4~6 = pad

(5)% % i * >7 = pad

(3)37 % 2 A& (Split-half reliability)
FLEPFGATFLF AR 2 DR FRl- o dF g ITE
ERAGIFER -3 LR IKEPESSRED E¥E
A o g p B Al Gk T4 L RFRFSITECR
P LRk FIMER Y 2504 - 4@ * Spearman-Brown

formula (J.C. Stanely and K.D. Hopkia 1972)

F\):2><r
1+r

rEApH ik REITE R R

MoV EaE 2 Aa pls% A~ #icl variance 7 equal 22 T F|pt Bo4F

21
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’

N

R = 2(1_ﬂj

SZ

i r T )

»

]

S?2Siaua R EASTEFMARE

(4)p - 3k} (Internal consistency)
MR- RMETE S KA - concept £ 1A e AL RGP EHFF
2 -RME BAEFIPFIEV R
] : SF-36 4%} % = medical conditions L)J% A Bl & quality of life » H
? — 38 ;p| € physical function % § 10 T A° 3%

TR AT R ES S SEE § T R RRA A

P A 2=
Lg 71138 5 hega ¥ 1 2 3
2.7 RiE® 1 2 3
3. 1 2 3
4.7 415 1 2 3
9. A- EKi 1 2 3
10. p 2 ik 1 2 3
22
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N A- RIEFERIE & 10 B & pr physical function 2 — R {tdefe 0 @

“rie % 2 53t 5 Conbach’s o 1T 8- kT B

Bl T k= BRAEE_* K F P mental health scale

c S
(a) fﬁ#ﬁ%‘f?%?f%é%? 1 0
(b) Eipg 75 B2 F 1 0
(c) iEtp§ 7 2 ndem 2 28t 1 0
53 Stp At B w ERiteeT
(a) (b) (c) £
1 0 1 1 2
2 1 1 1 3
3 0 0 0 0
4 1 1 1 3
S 1 1 0 2
Yes 2 v+ i 3/5 4/5 3/5
X=2
s?=1.5
23
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“:[1_ (%Yes)x(%No)j( K j

Sample varianl | K —1

K &_ item

( 0.6x0.4+0.8x0.2+0.6x0.4
a=|1-

=0.86
15 j

F ik oo 82 v @R 35 B & (Kuder-Richardson) iz B 2 3¢ @i # 3%

= 4 % 38 (binary variable)m — #% 0 Crondach 2. = ;% %

2
a= K 1—2‘0-i
K-1 o2

y

ol ERAREE o/ RHE-WPLREE

(5)Interobserver Reliability

A FEPIFELEST TR RAHN R - R LT -
R 2 B RA S Interobserver Reliability » i&48 73 BRI E ¥ & *
(A) Correlation coefficient

(B) Reliability index

(C) Kappa value

b ¢ @f]* Mammography % #f if ;f| breast cancer # % % S
f#E_F 7 F reader € 3 7 % % > % = Radiologist 4 %] 4%+ 100 & »

mammographam 2|3 11 T § H &%

Reader 1

24
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Reader 2 +25(12.24)9(21.76)34

_11(23.76)55(42.24)60

36 64 100
Reliability index =222 =80%
Po - Pe

Kappa=-——— = 56.06%
PP " pe

25
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-~ @4$wﬁ%§ IR

<

| @A pmr T REEI BRI - HRE 56

BRApAEL > - A REREN TAFHFAATRGE? ) 4R -
s H Bk e

AR AR FOEMALIAAFTAL FILCELAT SR - £k
Pk o g @ % T 353 4 fic (Reproductive Number, RO) > ﬁ‘k—{ﬁ »
% - A % (PrimaryCase) 2@ EHRY 24 5 - A B HnT oL i

FAE: ROE & A Rinm > 2 RO g iniidzg s o

AT TEL Ak 2 BEZ o FUR éﬁffi’ﬂ'Jiii::.ﬂig(,T&%ﬁ

B x BRI PF x RELBEBLY () £
Rip A T E 22 =R F > 4R nHET G 5K - @
FRBRAE A Z 0 A AT

HAr BB R 2§ R RE 2N ANFERSFET RO T

SES ER R Y ERE T E R e E R
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Tehmfs - Xad HRE R RILATE  AvUBERT R
PR LR R FIU G B e e

AL TE RS NFRESE AT AAZEPR 38 2 L
R ME E o FHEBEN IR E AR ORE R RERA
@m&#ﬂﬁ%ﬁo%ROE%@a;,@wm@w%’ﬁw%%%?&
AHL L E @A LR KT I0E 2 e iR 700 3 B HSNL 3 R

Bl s WHRBFU R P EI TN

~
R
Y
|
&
(\x

B AotV G IYROES Z B2 Z G R T R

e

—ra o B AAE T ERE Rt st Fdzw (5

BHEEICFABRA) > FHIIEESTRFNS I ET 0 F A

R B ARBT B AGET AT AL N B EEHE T

(Social Targeting) > T H 2L E B EEMF 2L F - 5° ~ FR-BHEL
%51‘%*?;3 et B Y AT L BEARE L BFRT o g

. s . . A .
A LR B v

Sk
A
i
=
3
I
o
S
I
S
=

P EH LR P R
Z (Geographic Targeting) » ¥ 4p B & HRM ¥ T h> fl- T F (AR
HERAT R RS L) PRERBEAT Foo- kA ROME S Y ER
Mg %2 HSNL 4 560 21 222 P33 FpiEr o7 10

¥4I RO E 5 — BT 2 SR g w7 o
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FRARTEAR T FRARPIANRT 2 BD G o 2

ﬂ&@%aﬁggﬁjmzééi%%ﬁ%’%ﬁﬁﬁﬁﬁgﬁﬁ’@

2.10 iR “’%.n". # AR T R
(Effect of the 10-valent pneumococcal nontypeableHaemophilus influenza protein
D-conjugate vaccine on nasopharyngeal bacterial colonization in young children: A
randomized controlled trial.)
TR AL g R 10 B R vgi % & (Haemophilus influenza)# &~ 4p
ot T R W AR % 522 fFRTE 2 4 A (non-typeable) 2 i & V% B Nkl
AREZEF 2k > BARFEPHEHEBALAE LT F 2% o

GE AL ARFEFZEPR AL IRERBRR AL EETRE o &
T REA T R A Hns £ Py HRAFLE 200847 1 p % 2010
EL28 1 p oy E%e 7 780 LB 2> 1 2:] et plaw % 234012 11
PII3 B P42 THAT S 10 B A o ZEF 2 JFERURWA 5> % 5,11,14,18
MR 240 BT U A2 N RRR A £F G R “%’;’u 15 B0t ATk )

A A )y A

% 3 5 % (Moraxella catarrhalis))z 2 & ¢ 3 § 3 o & fie & B & frsardy

DM

F e (PCR)¥fiRE vf o 4% F 82 3 483k B8 17 LR A 47 2 2 ST vf 5 1% 7]
3Bz sl AP L A RRBE S LAT ARZ A LR

& F A FR T FRR Bl g (Vaccine efficacy, VE) o
3
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B BRI TRATIE 10 R R B RHFRNE R A A2 I TE A

F O Gl E SR B e 15 B PFS 33%, I 24 B0 BEiE 65% ¢t
seifi(booster) = B 7 {5 {3 A FiRZ £ w3 F(VE) 5 0.5% (95% 12 % 7

21.8%,18.4%) « @ 3¢ fesp 2 & o E (VE) 5 10% (95% 4 % R

-31.3%,38.9%) ° &t it e FHERI R IR PFELY > B B aE i o A2 R V= o 1%
FARFFMZFAF P RAR W AR FA R EL LA FAMNE £5 ¢ § 5

Fdpphmtes eFE LR -

B EI R sl A o 10 MR T

BN AT OREQ AN 2 iR v

()
e

)2 e E LG AR o R BRSO 10

M T o REEIEHEMEA

% 7 (herd effect)cic % o H AR RF A s B 7

EXRE

1. Mantel-Haenszel method:

2 Mantel-Haenszel 35838 34 s 8w

( pooled OR) (ebook 01. Ch 10.8. p.871-884)

TRk R ol 27 2AMEDR T FHMES (corticosteroid) £ F & 374 2k

$ ¥ (pregnancy outcome: child malformation) 7 B, Wyllie & % 4 & 7 4 i

4
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A 7 f1* Mantel-Haenszel = 2875 & A 45, Ff4c™:

Exposed Non-Exposed Odds Ratio Weight Odds Ratio

Study n,/N, /N, (95% Cl Fixed) % (95% Cl Fixed)

Fobert (1994) 7435 12511413 - 419 2.58(1.10,6.02)
Czeizel (1597) 4§37 1219136913 —_— 189 3.55[1.26,10.03)
Rodriguez (1993) 5414 117912290 —_— 149 5.24[1.751585]
Carmichael (1999) 917662 31734 S 243 3.36[0.91,12 4]

Total(35%CH 254748 2526 £51350 - 100.0 3.35[1.97,569)

| Chi-square 1.02 (df=3) P: u.sn|z=4.45 P03

01 1 1 10 100

Fig. 2. Individual and cumulative Mantel-Haenszel summary odds ratio for corticosteroid-exposed
case-control studies focusing on oral clefts.

ik
4
.ﬂ

b

T A AT, P T R e e R R R AN
EA A RHAET L (blhed 6] R DA AR R Y S 28 2 M),

e EE AT~ A R A et g, I bk A dken o

-~

ul

it

* ¥ A AP

=
&=
"
F_L

-
=
i

SF RS, FE R R ARG 5, Rl R

<)

Men, RArX AR La2dfEF ok, AekE@FT, i AT
,T}a? " B fR e E
14 Mantel-Haenszel = /28 {7508 247, el A R A 457 £ @82 b A K B %

PRL - B KR RO T ARG F s K, {1 Mante-Haenszel & 2 %4 %

BaRgEERLED R (Bg,pooled) thiptiE, 25 - Bk (TEBFAY)

E E
D & b, my
D c, d my
N, Ny N
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Al Mantel-Haenszel =338 5 :

LTRAk R b ed $2 ¢, “Odds Ratio” 1§ 2 BT = i s & B hip @

MR, BlY EEEE G AL S AT S A AR R B

-

L2l 7
e

el

BEens ]l BEAPTRESE G EDS RS T

e i TR e
=31l By 2 =73 =74
E E E E E E E E
D 7 125 4 1219 5 1179 9 3

28 1288 33 35694 9 11111 653 731

Ol

Py lieEg 4v F 4 @~4 K, fI* Mantel-Haenszel %3+ FOHE
&2 B 1L (OR,, )% 95% % ¥ & ¥ 5 :3.35(1.97, 5.69)

3 .
ff.v_,":;‘" §F ~ .

186



Estimates of the Common Belative Risk (Rowl/REow2)

Type of Study Wethod Value 95% Confidence Limits
| Case-Control Mantsl-Haenszel 3.3472 1.9677 5.6039 |
wdds Ratiao) Logit Sl ARl KI5
Cohort Wantel-Haenszel 2.9330 1.a7an 4.5801
(Call Risk) Logit 2.9955 1.9851 4.5203
Cohort Wantel-Haenszel 0.9682 0.9494 0.9874
(CalZd Risk) Logit 0.93892 0.9794 0.9992

Breclow Doy Tect oo
Homogensity of the Odds Ratiodg

Chi-Square 1.0324
IF 3
Pr = Chi3q 0.7934

Tatal Sample Size = 52098

BTRR R blehd e T RER KB, 2T ERREET AT D
Bt 2 R E R R sk % % “Chi-square 1.02 (df=3) P:0.8”. £ {1 *
Mantel-Haenszel * 2 & @ B3 (» B R F D g GrEs o, L EmE
oo KB ek g £ F R F (homogenous), F B A B 7 & H B3, AR
% 3 1P IF 0% % : “Breslow-Day Test for Homogeneity of the Odds Ratios,

7 =1032~ 2 P=0793. 547 AV A BE G B EBE LR
SRR AT LTRG24 AT RBIEE LB R
12 B x| FiE (Heterogeneity) & f. & BFTF 3T i (dofek 1 2
FHE, L RBIEREDLR), WAL T, TR SLE R E L B

s

o+
IB\
R
3=
(ﬂn
Rl
id
¥
+
R
TE
E\
T
| 4
.)_
s
S
e
it
o+
Y
ik
‘_
»3\
3@1
o
=
i
PN
RN

e

P

BEE AL R TR S, R LR AL B

TSI R AN @RI i s

I
b
-
4
§=
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2. WA AR W R AR ﬁﬁ'ﬁ:g'] (Meta-Analysis with Bayesian
Logistic Random-effects Regression Model)

Bayesian Directed Acyclic Graphical Models

A L P
% ¥ 2 & % #c(covariate) 3 4e B o HEA) % 4F 2 > 0t BF full conditional
distribution # 4+ * Bayesian directed acyclic graphical model (DAG) model #& &

&tk 2. B 03] (graphic model) % * % B2 i ©# fb > (conditional independence)z.

B4 T B D RiEiEst Biejhe st AC

A)—
}i@

the full joint distribution P(V)=P(A)P(B)P(C|A,B)P(D|B)

. iﬁ{P(\/)=HP(U| parents[v])

veV

dopt BOR BgR 32 2 A7 3 B acyclic graphical model & % R joint
8
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distribution i&? DS A S SR

Gt sLE A 47 BN ST S 2T R i 3] (Meta-analysis with Bayesian random-effects
model) :

1 -

-

B2 B SR SR A
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22 Bereip B ATy 2 B % % 4% Mantel-Haenszel — ;% fz 352 3L & 25 8 1t (odds ratios)

3 95% i B

VR B v (ST )

i FERE T RE S

Te e e

(95% 1 if % /)

(95% 2 % )

1 7/47 25/54 0.20 (0.08-0.53) 0.22 (0.08-0.46)
2 4/38 24/41 0.08 (0.03-0.28) 0.13 (0.04-0.29)
3 20/96 37/95 0.41 (0.22-0.78) 0.39 (0.20-0.68)
4 1/14 11/17  0.04 (0.004-0.40) 0.13 (0.02-0.37)
5 10/48 26/49 0.23 (0.10-0.57) 0.25 (0.10-0.50)
6 2/101 13/84 0.11 (0.02-0.50) 0.17 (0.04-0.41)
7 12/161 38/170  0.28 (0.14-0.56) 0.28 (0.14-0.50)
8 1/28 29/60 0.04 (0.01-0.31) 0.11 (0.02-0.28)
9 1/19 9/20 0.07 (0.01-0.61) 0.16 (0.03-0.45)
10 22/49 44/47 0.06 (0.02-0.20) 0.10 (0.03-0.23)
11 25/162 30/160  0.79 (0.44-1.42) 0.71 (0.38-1.21)
12 31/200 40/185  0.67 (0.40-1.12) 0.61 (0.36-0.98)
13 9/39 10/41 0.93 (0.33-2.61) 0.68 (0.25-1.54)
14 22/193 40/185  0.47(0.27-0.82) 0.44 (0.25-0.73)
15 0/45 4/46 - 0.19 (0.02-0.60)

10
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16 31/131 60/140  0.41(0.25-0.70) 0.40 (0.23-0.64)
17 4/75 12/75 0.30 (0.09-0.96) 0.29 (0.09-0.68)
18 31/220 42/225  0.72(0.43-1.19) 0.66 (0.39-1.04)
19 7/55 26/57 0.17 (0.07-0.45) 0.20 (0.08-0.40)
20 3/91 17/92 0.15 (0.04-0.53) 0.19 (0.06-0.43)
21 14/25 23/23 - 0.11 (0.02-0.31)
22 3/65 6/68 0.50 (0.12-2.09) 0.40 (0.10-1.06)

¥ P A2 %L B E

(A) F =37 -3 (Fixed-effect Model): 25 & +* OR=0.35 (0.30-0.42)

(Mantel-Haenszel = i) » F i |+ # T (Homogeneous test) X(221)=70.01, p<0.0001
(B) %<& #-3] (Random-effect Model) (B 2& BF~ 3 # — T4 @ E_jE4F 2
F e PEE L T

2 f &) B Bt OR=0.228 (0.138-0.353)

A g+ full Bayesian model & £ 34 44 #% <& $-3) (random-effect model) ™ H |

T g3 44 BB e 2 % 1 (Odds ratio) ©
Loyiqent A E i B (i) { B B A 4 Hfr i A o PO R AR %
11
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2% ylon 2 PTAIR & 55 e

B s 2 % 1 B2 Jo % i (true treatment effect)(14 log-odds 2. scale) » 4yt

o, = logit(F’iT )— logit(PiC)
;=] logit(P") +logit(P%) | /2

¥ B % W] 2R 5% 22 & (individual trial effects) #_j_% % Gaussian population ~

N(d,o?)3 91 > 4ot full model # B %

r® ~ Binomial (P°,n¢)
r’ ~ Binomial(P",n)
logit(P%) = 1 _%
logit(P") = +%

5, ~N(d,o?)

12
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4o% * directed acyclic graphical model * 2= 4 + it 2 B 0% 5™ @] -

trial i

Figure 1 Directed Acyclic Graphical model for random-effects meta-analysis

WP EGORARERE GOy, BEY 0] R A AP R L ALE
(n€,n7) » @ FE( )~ % unobserved variable (PS,PT, 1,,5,,8,.,.d,0%) » % &5 d

¢ & & & (parent nodes): + & & & % 4 % i fb > 3K (conditional independence

assumption) > ® #:if 42 (the directed links) # -+ A% 4 Za(v)

nﬁi

Fpa(V) 2T &R

2 2y 3 B [ 2
K/f”)‘f Sl é,'— 'ﬁ E’W%}:&’L,’]\Afrﬁ %ﬁ":ﬁ?{z&’im’—&ré‘newyfrd‘fra —ﬁ Pl
ool 4 S8 T b2 o m 2 (link) ¥ i i % stochastic dependence (F 4 4 Ff)
13
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v ¥ — 1 logical function (& %% % £f) o

% 7 % 57 full joint probability distribution of all quantity V » 2% i &2 Jf specify

the conditional parent-child distribution P(v | pa(v))

PV)=]]P(v| pa[v]) (1

veV

v

Pz AT PR T AR S

P(ﬁ’ i’ /_'l’ é’gz)a
TTP(E | 4.8)P(T | 1.6)Pu)PG, |d.0*P@P®) — )

J€5%(2)#x 7 appropriate posterior marginal distribution ¢ 3§ i3 ’f & 3+ ¥ high

dimension 2. integration °

AR @AE T f ¥ do AP JE P B % 4 F (marginal distribution)

P [rC.rT) » Jis¥ 1+ Q)2 # B (74 A boT 5

P | rl) a P(re,rl,d)P(d)

o [[[P(r.r",p.6,d,0*)dp d6 do? 3)

14
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; (3)82 % 7 simple form > R @ i B A & F * closed form # 7 0 F|pt & AE

™ e % 4 (numerical integration) £* #i-#s% (simulation) % 5o PRIZ 1 R® 32 o

bR AR 22 Gt 2% 40T (48kcin 3t €2 Bayesian Markov chain Monte

Carlo MCMC) > /2 & §7)

¥ B E 95% 17 ¥f % A
-1.479 (-1.980, -1.042)
Tau(=1/02 ) 1.347 (0.534, 4.044)
deltanew -1.483 (-3.372, 0.316)
OR¢ 0.228 (0.138, 0.353)
15
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RERES EHE R
(The Methods of Epidemiology and Practices)

R ¥ I L

FUFET AT R/ FRE HL

;%k?ﬁﬁ%?ﬁﬁﬁ%??i%

(DFEE/NGE4E 1 EIChi ckenpox {2 (case) » HR 7% J&RIL
(EESG
AL =
BRATBRIR A [EIRF ] 2 2R
IR TR
el % e
TERH L -
latent - 18J5HY
period
AT E
]
PRI
BRI HERRIH

incubation period

TR

o

{53

(3)— et A AE R R R0 ? B ATEE VIR EE Al 2 WfDAEIL T 2 sk ?

EREEAER
=3

- —EEIREEREZE (Primary Case) fEH AlELHARI N —(E5E
S Fh RSN R v TR AT S AR T (8L (Secondary case)

(=3 AAIST|
Ro= HElICEL

(Contact Rate)

« %‘%@“ﬁg@@ X A {E LR

. Duration
Transmission ( )

Ry : FLREFTAE Probability

Ry> 1, — (5 BUZ IEHE 85 £ 7T
Ro< 1 FATHIF &85

Ry_=1, AIRE R/ N BIEEREVIET
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JEFHED

o (DFEEY/ N4 1{EChickenpox {EZE(case) » HmgfEN A

T L e R 2

* (AR E IR R R PERIT - A0l HE L8 R 2
© () —MRALERFERERZR (T ? a2k ?

« (OafrEf VRTT” (Epidemic) & “#iJ7HE”

(Endemic) ?

« (O)EACES] VT A4 e R (EE R E

EFZ /0% ?

The Natural History of Influenza

1l circulating

/‘ 1, not circulating \‘
-»>

- Recoverad/removed

N v

Infected

—
Susceptible

Not ill
g -0
14 0] l g4
: ol - E,;o
1 2 Dependent o
Days latent distributions 123 4586

Days infectious

B &g AHARE.

AR E s PR o (1340424343 +2+2)/8 = 20
THEESLFAREY



Transmissibility of 1918
pandemic influenza

Christina E. Mills', James M. Robins"* & Marc Lipsitch"*

\e

The 1918 influenza pandemic killed 20—-40 million people worldwide, and is seen as a worst-
case scenario for pandemic planning. Like other pandemic influenza strains, the 1918 A/HIN1
strain spread extremely rapidly. A measure of transmissibility and of the stringency of control
measures required to stop an epidemic is the reproductive number, which is the number of
secondary cases produced hy each primary case. Here we obtained an estimate of the
reproductive number for 1918 influenza by fitting a deterministic SEIR (susceptible-
exposedinfectious-recovered) model to pneumonia and influenza death epidemic curves from
45 US cities: the median value is less than three. The estimated proportion of the population
with A/HIN1 immunity before September 1918 implies a median basic reproductive number
of less than four. These results strongly suggest that the reproductive number for 1918
pandemic influenza is not large relative to many other infectious diseases2. In theory, a similar
novel influenza subtype could be controlled. But because influenza is frequently transmitted
before a specific diagnosis is possible and there is a dearth of global antiviral and vaccine
stores, aggressive transmission reducing measures will probably be required.

82004 Mature Publishing Group NATURE | VOL 432 | 16 DECEMBER 2004 | wwwe naturecom/ it ure

(5)
AR TURATT AR R
R (EE ) EZER %)
%7

Estimated values of the basic reproductive rate, R,

Infection Geographical location Time period R,
Mumps ('imle %) Baltimore, USA 1943 7-8
England and Wales 1960-80 11-14
Netherlands 1970-80 11-14
Rubella (7€ B 7 ) England and Wales 1960-70 6-7
West Germany 1970-7 6-7
Czechoslovakia 1970-7 8-9
Poland 1970-7 11-12
Gambia 1976 15-16
Poliomyelitis USA 1955 5-6
(] s2 ) Netherlands 1960 6-7
Human England and Wales 1981-5 2-5
Immunodeficiency | (male homosexuals) 19981-5 11-12
Virus (Type I) Nairobi, Kenya 1985-7 10-11
(HIV) (female prostitutes)
Kampala, Uganda
(heterosexuals)
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(Wit (T (Epidemic) R “HijtE”
(Endemic) ?

Number
1000+ Susceptible
Resistant (i.e. immune)
750
500
250
Infective
0 T T T T 1
5 10 15 20 25
Weeks

AREEBNEE

R=R,f
R: AR
Ro: FETEFT AR5
X: SR AE EALERE 2 LR
f o REEP R EIELG (EriEs)
1-f JEEE 2R 1S EER B

P (S pip o 2 Rt
R=R,(1f)<1

— R R R R R G B N LEB:
f>1-1/R,

R R {F TR A R S A B (O

Approximate estimates of the vaccination coverage (the degree
of herd immunity) required to eradicate a variety of viral,
bacterial, and protozoan infections in developed and developing
countries

Infectious disease Critical proportions (p,) of the
population to be immunized
for eradication

Malaria (P. falciparum in a hyperendemic region) 99%

Measles 90-95%

Whooping cough (pertussis) 90-95%

Fifths disease (human parvovirus infection) 90-95%

Chicken pox 85-90%

Mumps 85-90%

Rubella 82-87%

Poliomyelitis 82-87%

Diphtheria 82-87%

Scarlet fever 82-87%

Smallpox 70-80%
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Cumulative number of cases of severe acute respiratory syndrome reported to the Department of
Health, Hong Kong, from 14 March to 1 April 2003

Healthcare workers
Date Oﬁ‘(’;‘;‘a"’k‘ :‘:zf":d O‘hev'v:’ek:‘::“'e Total Pa”e"‘sv'g“’;';'es' and Cumulative total

14 March 3 0 3 0 3
15 March 36 0 36 0 36
16 March 36+13* [} 49 0 49
17 March 44+16* 12 72 23 95
18 March 47417+ 20 84 30 123
19 March 54+17* 21 92 58 150
20 March 58+17" 24 9 74 173
21 March 66417 27 110 93 203
22 March 68+17 20 114 108 222
23 March 73417+ 32 122 125 247
24 March 78417+ 34 129 136 265
25 March 82+17* 35 134 156 290
26 March 88+18" 37 143 176 319
27 March NA NA 149 221 370
28 March NA NA 153 272 425
29 March NA NA 156 314 470
30 March NA NA 162 368 530
31 March NA NA 164 446 610

1 April NA NA 168 517 685

NA=Not assessed. *Medical students

SARSRE 4 ¥ 48 15 -

SARS7 2z

14 e 1 %

z
AN

SARS # 2.

2% (r)

F

R=3 A

A ik

—F7A) =} ff&%

A novel Coronavirus Associated with Severe Acute Respiration Syndrome

New England Journal of Medicine 2003; 348: 1953-1966.
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1,284 4 #c
28,533# 4 I %
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- Al ;}éﬂ]’/}ﬁ‘}%%SARS‘)ﬁifrﬁ}ﬁ 1473*#)?5% 7 e fE

Urbani strain SARS-associated Coronavirus

45 211 5 SARSZ #7154 2k Fl2 o5+ (primer):
Cor-p-F2(+)5'CTAACATGCTTAGGATAATGG3,
Cor-p-F3(+)5'GCCTCTCTTGTTCTTGCTCGC3, %

Cor-p-R1 (-) 5CAGGTAAGCGTAAAACTCATC3!

#2003/2/285d A& jp p 2 RF Bl 3%, Bap 54 R
WHO- Dr. Carlo Urbani# 17 f2i-54 - g@ﬁ.% £

#*2003/3/9% WHOE 4F & 73] A p—& 1 2by 315

%2003/3/29 Dr. Carlo Urbani ** SARSE %

% & )3 SARSA 7 = 2 Dr. Carlo Urbani » # 3 B F i 212

" Urbani” & ¢3%47 = TR A k2 B
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*3 pFT T E 2% = 4 % > (Biosafety Level 3)
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* /3 #jiw; 1/ Real Time PCR2 RT-PCRit 7 & 7 2 &

* 4 A 7 UNIX b 22 CLUSTALRE 7 7 70t 8 > #ie (3

& xug B 1 #(phylogenetic tree):e (7 fE&g 2 & < 3T i B2 F



=2y H 314 _F{Eat FH4a &
AERES B DR 2% 4L 7175 (gene pool) = A FHE 3

(The Methods of Epidemiology and Practices) o G EIE 44 20047 & - H ¢ AAL 128% -

38 A F)if b Aa i 64%t > 1___‘5'400@; w4 7 A§320m a
28041
Az_#E % =80%, az_ 4 % =20%
PARRE AR RE/FRE L pegt A g8 i % - 24 F](Alleles)AZ az
I AT gaﬁm,ﬁw M Al o Aol
CRE T R ARl R BV CRER 5 4 f 2 2 AT

# A )W Ap e

Hardy-Weinberg Law of Equilibrium TR R T

(7% BT e iE)
o % W#® £ .G.H. Hardy® 1g B 128 7 W. o Bk € ) 2 A ¥ 5 £ & A 7)(Codominant Gene) »
Weinberg #1908+ #73% 1 - &5 5 AAABZ BB R e 2 A = B3R
4wl 233,385% 129 5 A _F ¢ £ H-W-T {77
Romeo
A A _---
p2 pq REE
Juliet ) #2iE 242,37 366 13837 747
a Pa g Bz —hFiE) 03622 0.9588 0.6345  1.9555
BEE
e pE QA B K& A FIAZ az HE S > PIAFHE (P?=0.3245) (2pg=0.4903) (q?=0.1852)
Y . rna—Rn2- N2
g AAARiaa=p?2pa:q A% =851/1494 = 0.5696 22, =1.9555,p = 0.162
N B% =643/1494 = 0.4304 FEH-W2 T frg
"o by 5 2 ] . ~ o 5 ” )
MR T EE AR B E VR T EEEME BT
o is fra%fii% 73 F PN ke 0 Romeo#s o B b

Juliet’& i ﬁﬁzaf}}i%ﬁf ¥ & 9

e A R EgPN I EEM BN 2 R A pq

FF ¥ £ 8 q2=1,q=1,2pg=2x/1 Sick Cell disease(4k 7 2|
| 1/400 1/10 Ba)
YTYETS Thalassemia ( * 7+ '.4)
1/100 110 2111 Phenylketonuria (% Ak <
1/1000 1/32 1/16 110000 1450 PRE)
11100000 1316 1158 . .
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.~ z_32 (Bayes’ Theorem)
¥ :8 #@ 3%29 (Genetic Counseling)

Gl

Gll

Gl

* Gll Juliet ¥ 5 ¥ 3"\’53?{[%%(29“% FYR %)
¥] 2 :

BAgEE F R AR

PR E
(Autosomal Dominant Inheritance)
B AR e PR fm P2 Bz (Retinoblastoma) ~ A it
2 & (tuberous sclerosis)

1. & ¥ 233863 (heterozygote)
2. AP M Ao & ¥ X 11 % %5 4 (penetrance,
B s p)ARR 2 B

Mother Father Romeo %."ﬁ AL SR v R

Gl Q_l_- Al 3% 6 AL R R e

i 5 7
Gli <>

CERF IR :

PR @
(Autosomal Dominant Inheritance)

0.2 4.4%
0.4 7.5%
0.6 8.6%

6.7%

. ?a.—;k(Glll)pan% B 0 R E(NHL) BT 2 48

=W x2n=34 WL 4.7%
—
F % {8 5 P(H) 1-p)/(2-p) 1/(2-p)
P(Dy, D,, D3| H) [1/2+(1-p)/2]? 1
& i 5 (1-p)/(2-p) [1/2+(1-p)/2]? 1/(2-p)
L. o) Y Q OEX |

- p)[ (Zj ] M+

.~ z_32 (Bayes’ Theorem)
22 3% #3539 (Genetic Counseling)
* Gl (2) = =_4_% R (Carrier, @i BC) > #712GlI
2 #Rm2F Al2(FHPFha L - 1)
Pz kJ-&-*FKq\l;i‘ﬁ"k D=(D,,D,,D,)

P(C)xP(D|C)

P(C|D)= 1 1%)
P(C)P(D|C)+P(C)P(D|C)
11
= 2 8 :l 3 B}
T 1.1 9
2 8 2 1 2

GJIII

PR @
(Autosomal Dominant Inheritance)

P(H for GlI(1)| D for GII(1);p)
_ P(H)x P(D for GII(1) | H)

Gl ~ P(DforGlI(1))
1
_ E(l_p) _1-p
Gll 1 1 2-
1 Zl-p)+= P
2( P)+2
<> The risk of D for GllI (1)
Glll 1
_i-p 1 xp= p(-p)
T 2-p 2 2(2-p)

H : Heterozygote

i 4% (Linkage) # = # (Recombination)

1. A % A& (Loci) &7 3. A A (Loci) t4p f

44 4 Fd Mg 3
LocusA|a| A|A|a|a|
Locus B |b| B|b|B|b| A ‘ A a
1111 —
4444 b|:13
2. 3 %) (Loci) &t e B
Ad KT AT R Q Q
o T 2 2
A a A a
B p ™TE b
1-6 1-0
2 2 1
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o2 2 Ip 2 @4y 2 3 4%

1. % =(Coupling) 2. % Ir = (Repulsion)

A B A B
0% o N 0% 0% e N
A B A B A B A B
95% i | 5% 5% ¢ 95% 95% T 4)5% 5% | losve
¥ ¥ v
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47.5%

A B A
25 25
% %

i 4% & 47 (Linkage Analysis)-
Lod Score Analysis
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RS L R (AR a)fe
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da dA Da DA
dalda 1 0 0 0
daldA 1/2 1/2 0 0
dA|dA 0 1 0 0
da|DA (1-6)/2 012 012 (1-6)/2
da|Da 612 (1-6)/2 (1-6)/2 012
dADA 0 1/2 0 12
Da|Da 0 0 1 0
DaDA 0 0 1/2 12
DA|DA 0 0 0 1
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B4 R

(Transmission disequilibrium test, TDT)

T @A AT @A
A a, Total
A 22 78 100
a 46 54 100
Total 68 122 200
R TG T
A a Total x?  Significance (p)
BRI 78 46 124 8.26 0.004
g iE 62 62
,  (78-46)
= =8.26, p =0.004
X 124 p b
K p) A\
/%E‘ ENC IR *3:—;}\‘
(Hidden Markov Model)
DERF RAEBRT
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e :
Z :{1 322 Y €{1,2,3,4,5,6}
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#i=1t05
limP(Y, =12, =1) == x=+ox2 =
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DNAFE 7|80 B4 5 7 £ 50 DNAFE s & B4 5 7 % 05

”zZ(A.C) ”zB(T’A)
PR FIDNAA 7 AGCCGATAGGACTTAGCCTT 2. AGCCGg % - % #hd Z=12 2
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8 57 i A4e % (Phylogenetic trees)

PO X X5 X, 1y, 1, [W, )
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Polygenetic Inheritance

y =y +h*(x-X)
* ]: Romeo (190cm) and Juliet (175cm) #x 3¢
>y (%2+)=176.5+0.8(189.5-176.5)

Polygenetic Inheritance
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& 18 4i-5¢ (Liability-Threshold model)
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Risk Assessment Using
Epidemiological Data

- Does Julia have the breast cancer??
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BRCAI gene

5]
L i 1 L L i
I
0 01 I 0.2 I 0.3 I
5250 mfdl88 nm23 574 GH

Mathematical Algorithm

Pr(Women A affected at age x| Relative (R) is affected at age xr)
- ZZ{(D(X;/JJ-,O'J-Z)X Pr (A has genotype j|R has genotype k)
ik

2
Pr(R has genotype k)xlexp[—W]
O_k ZO'k
X

2

k

2
Pr(R has genotype k)xleXD(WH
O 20,

Relative: mother or sister
D(x; p, o?): the cumulative distribution function of normal distributed random
variable, X, with mean p and variance c?

Genetic Testing

Direct Testing

Indirect Testing and Linkage Analysis

RFLPs

Microsatellite Markers

SNPs

LOD score Analysis

Haplotype Analysis

Linkage Disequilibrium — Genome-wide scans

41
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?gi UREILELE Age of onset (year) -First-degree relative
yr)
20-29 30-39 40-49

Autosomal Dominant Model
(p 8 AR B0 )
Mean Age for genotype AA (Aa)
Lan (= 1ag ) =55.435 (1.742)
Mean Age for genotype aa
M, =68.990 (1.532)
Standard deviation for genotype AA, Aa, and aa
O (=04, =0,,)=15.387 (0.669)
Penetrance for genotype AA and Aa
Apa (= Aaq ) = 0.928 (0.163)
Penetrance for genotype aa
A.a =0.100 (0.009)

Gene frequency
q=0.003 (0.001)

Breast Cancer Risk Assessment with Empirical Epidemiological
Data Assuming Autosomal Dominant Mode

50-59 60-69 70-79
29 .007 .005 .003 .002 .002 .001
39 025 017 012 .008 .006 .005
49 .062 .044 .032 .023 .018 .015
59 116 .086 .064 049 .040 .035
69 A71 130 101 .082 .070 .062
79 211 .165 132 110 .096 .088

-Second-degree relative

29 .004 .003 .002 .001 .001 .001
39 014 010 .007 .006 .005 .004
49 .035 .027 .021 .017 .017 .013
59 070 056 .045 038 038 032
69 110 .090 .076 .067 .067 .058
79 142 120 .104 .094 .094 .083

Cumulative probability of breast cancer by given age for women who are
heterozygous for a dominant susceptibility allele and for control

40

Ageinyears | | |

Heterozygotes Controls

20-29 0.02 0

30-39 0.14 0

40-49 0.38 0.01
50-59 0.55 0.03
60-69 0.67 0.05
70-79 0.95 0.08
80+ 1 0.12

(1) If 1 3 has AB genotype the probability that Il 3 has inherited a
breast cancer susceptibility allele=0.88x0.98 (AB genotype) +0.12
x0.5=0.92

(2) If IN3 has AA genotype, this probability is 0.08




Using DNA Linkage Analysis

| ® 1

(AB) AA
&5
T —
AA AB AA

2 | 3
i O
AB AB Age 20 years

1. Posterior probability that disease is linked with BRCA1=0.88

2. Posterior probability that disease is not linked with BRCA1=0.12
43

Cumulative probability of breast cancer by given age for women who are
heterozygous for a dominant susceptibility allele and for control

[Ageinyears | | |

Heterozygotes Controls

20-29 0.02 0

30-39 0.14 0

40-49 0.38 0.01
50-59 0.55 0.03
60-69 0.67 0.05
70-79 0.95 0.08
80+ 1 0.12

(1) If 1 3 has AB genotype the probability that Il 3 has inherited a
breast cancer susceptibility allele=0.88x0.98 (AB genotype) +0.12
x0.5=0.92

(2) If 13 has AA genotype, this probability is 0.08
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Cancer genetic susceptibility flow diagram

I:1 I:2
Died at 47 yr with metastases
Breast cancer dx at 45 yr

I1:1 11:2 11:3

S3yr 55yr 57 yr
Breast cancer dx at 39yr

BRCA1/BRCA2

—

n:1 11:2 11:3 1:4
30 yr 24 yr 27 yr 25 yr
20% chance for Y tAH-BSO= )
BRCA1/BRCA2 Transabdominal Hysterectomy &

Bilateral Salpingo Oophorectomy

o TAH-BSO at 30 years
40% chance for due to endometriosis

Disease linked with BRCA1 Disease not linked
LinkwithAin12 | Linkwithein12 |  With BRCAL
Prior 0.25 0.25 0.5
Likelihood
2 0 1-0 0.5
13 0 1-0 0.5
1 1-6 1-6 0.5
12 1-0 1-0 0.5
Prior x Likelihood | 0.250%(1-0)2 0.25(1-0)* 0.5°
a b c
Posterior
! Disease linked with BRCAL (ath) / (a+b+c)

2 Disease not linked with BRCA1 c/ (atb+c)
Set 6=0.02
188%

212%
44

The probability of BRCAL/2 mutation

BC Dx before Ovarian Bilateral Breast Probability for

50 years in Cancer in Cancer Cancer BRCA1/2 or
relatives relatives BRCA2

25%
40%
51%
76%
35%
35%
71%
71%
35%
59%
71%
89%

Note: Based on analysis of women with at least 1 first- or second-degree relative with ovarian 46
cancer or breast cancer before 50 yr of age.

Polygenes, Risk Prediction, and
Targeted Prevention of
Breast Cancer

N Engl J Med, Vol. 358, No. 26.
(26 June 2008), pp. 2796-2803.
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Polygenes, Risk Prediction, and Targeted
Prevention of Breast Cancer

N Engl J Med, Vol. 358, No. 26.
(26 June 2008), pp. 2796-2803.

Table 1. Established Common Breast-Cancer Susceptibility Alleles.®

Fraction of Tatal Population
Risk-Allele  Relative Risk Variance in Risk  Attributable

dbSNP No. Genej Chromosome Frequencys  per Alleled Explained]j Riskfj Study

%
52981582 FGFR2 10q 0.38 126 L7 19 Easton etal.**

Hunter et al

51803662 TNRCY. LOCG43714 léq 0.25 L20 0s 10 Easton et al.™
5889312 MAP3K1 5q 0.28 L13 04 7 Easton et al.**
53817198 LsPI1 11p 030 107 ol 4 Easton et al.™*
rs13281615 Mone known 8q .40 108 0.2 [ Easton ot al.™
rs13387042 MNaone known g 0.50 1.20 1.2 19 Stacey etal®
rs1053485 CASPS g 0.86 L13 03 20 Cexetal ™

* CASPS denates caspase 8, dbSNP database of single-nudeotide polymorphisms, FGFR2 the filroblast growth factor receptor 2 gene, LOCE43714

a hypothetical pratein LOCE43714, LSPI lymphocyte-specific protein 1, MAPIK] mitogen-activated protein kinase kinase kinase 1, and
TNRCS trinuclectide repeat containing 9,

§ These genes are within the linkage-disequilibrium block or blacks defined by the associated variant and are plausible candidates for the
causal gene.

£ Values are from published data cited in the Study column

{ See the Supplementary Appendix for details, 49

Risk Score (Genomic and Clinical Attributes) for
Multi-step Progression of Breast Cancer

Normal

A23 ini
I Clinical phase
(State 1)

(State 3)

Biomarkers-
Gene Personal n
mutation- i -
attributes Ki67
BRCA1 BMI HER-2/neu
BRCA2 AP

5 10
Ay =Ny expiy: 4, = Breast Density+ Fj 3, xSNP, + &, « BMI+ 3, x Age at first pregnancy)

fml =4

17 L]
Ay = Ay, exp(d, « BMI+ 3, « Age at first pregnancy+3,, = ER+ Z 3 = Ki67 Z 3, = HERZ)
51

=18 =8

J=0.1.2 for noncarriers. BRCAL and BRCAZ carriers

(b) Transition probability from free of BC to CP
0.7
B 0.6
0.5
0.4
B E 0.3
- =0
ST L) =8
—_ ,_,.--“,-"5"5-=l"=- <
e ‘___ﬂ.-.--a‘h L 0.1
& == -
o
1 23 45 6 7 8 9101112131415 16 17 18 19 20
Year since entry

A BRCAL carrier High risk-alleles Heterogeneously >23 25 Positive <10% Oorl+

@

BRCAL carrier High risk-alleles Heterogeneously >23 >25 Negative 10-30% 2+

BRCAL carrier Low risk-alleles Heterogeneously >23 >25 Positive  <10% Oor1+

o O

spg Positive  <10% Oor 1+

Noncarrier High risk-alleles Heterogeneously >23

Negative 10-30% 2+

m

Noncarrier High risk-alleles Heterogeneously >23 >25

<=pg Positive  <10% 0or 1+

F  Noncarrier High risk-alleles Heterogeneously <=23

Positive <10% 0 or 1+
53

G Noncarrier Low risk-alleles  Almost entirely fat <=23 <=25

210

Individual-tailored screening

—integrate gene, polygenetic,

conventional risk factors and
biomarkers into multistate model

50

(a) Transtion probabiliy from free of BC to PCDP
0.08
e A 0.07
5 0.06
b 0.05%
0.04
- -0
0.03
- = E
0.0z
—_—F
0.01
G
o
12 2 456 7 B 9101112131415 16171819 20
Yearsince entry

iti 0/
A BRCAL carrier Highrisk-alleles Heterogeneously >23 >25 Positive  <10% O or 1+

i - 0,
B BRCAL carrier High risk-alleles Heterogeneously —>23 >25 Negative 10-30% 2+

C BRCAL carrier Low risk-alleles Heterogeneously —>23 >25 Positive  <10% 0 or 1+

Positive  <10% 0O or 1+

D Noncarrier High risk-alleles Heterogeneously ~>23 >25

Negative 10-30% 2+

E Noncarrier High risk-alleles Heterogeneously =~ >23 >25

Positive  <10% 0 or 1+

F Noncarrier High risk-alleles Heterogeneously <=23 <=25

G Noncarrier Low risk-alleles  Almost entirely fat <=23 <=25 Positive  <10% 0 orl+

Ten-year risk and lifetime risk of
Breast Cancer

Familial high-risk Average risk

an o 1

WLifetime risk a1 aged 35 o | WUfelime sk at aged 50 T
0 = 10-Yv ik at aged 35 g IRk aaged SO — —
0 &
. l!!! ll!!!

0 o &
10th 20k 30k 40th SOth 6Oth 70tk BOth SOth

» &

10sh 20th 30th 40th SOth GOWh 70th S0th S0th
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The recommend start screening age and inter-screening intervals in two
types of screening at the different percentile of Risk Score

Cost-effectiveness Analysis

Sercening trateqy EEE

. Start Inter-screening Alternative imaging tool
Percentile screening age  interval (year)® (Threshold/Study) §
929 Y 2 No screening 1.00 -
90-100 29 0.4 (4.8 months) M+MRI (94" / Kuhl's Study) ) )
Universal Screening, 1-yearly 0.64 74,673
80-90 34 1 M+U (85" / Berg’s study)
70-80 39 151 Zeei:i::/;alse M+U (76 / Kuhl'study) Universal Screening, 2-yearly 0.76 57,104
60-70 44 2 : Universal Screening, 3-yearly 0.82 51,231
50-60 50 3 S Risk-score approach with varying inter-
40-50 57 4 > o 0.80 59,624
N - screening intervals
Reduce False &
30-40 60 8 o " : . A .
Positive - Risk-score approach with alternative imaging
20-30 60 10 i ) 0.80 46,077
10-20 60 10 technique, 3-yearly
0-10 60 10 * Assuming 70% attendance rate
M: Mammography .
U: Ultrasound
Healthy CIN1 — CIN2/3
Women HPV- HPV-
A T
Polymorphism
Gene
Repairing DNA —
SNPs e Methylation
Pre-miR: rs11134527 | )
. . . . DUT: rs3784621 LAMB3 152566 CCNAL nvasive
Public Health Genetics-Application to Sraecoees NN T Carcinoma
SULF1: rs4737999 SNPs DAPK
HIC-1...
IFNG: rs11177074 —-
- H POLN rs17132382
Cervical Cancer Screening TG: r2893815...
v
HPYV — CIN1 —_| cCIN23
Infection HPV+ HPV+
17
Incg,y, = Baselineg,y, xexp(>_ SNP)
i:lg
lmNHaNz/a = Baselinecwucmz/a x exp(z Methylaﬁon.)
SR
57 Acinarasimea = BaSEliNeqyy o/, e X eXp(Z Methylation;)

Evidence of epigenetic factors on
susceptibility to cervical cancer

Methylation Markers for CCNA7 and C130RF18 Are Strongly
Associated with High-Grade Cervical Intraepithelial
Neoplasia and Cervical Cancer in Cervical Scrapings

Hr-HPV screening,

Nan Yang,' Jasper J.H. Eijsink," Agnes Lendvai," Haukeline H. Volders," Harry Klip,"
Henk J. Buikema,” Bettien M. van Hemel,” Ed Schuuring,® Ate G.J. van der Zee,'
and G. Bea A. Wisman'

o] |

3 vear recall

i=1

Proposed scheme for the incorporation of a methylation test in cervical cancer
screening if either hr-HPVor cytology will be used as primary screening.

Crvilology

56

= moderate

barderling or mild
L

nomal
1

Normal ]

Cancer Epidemiol Biomarkers Prev 2009;18(11). November 2009

= —

[ Colposcapy ] [ Cyiology

)

Purpose: The aim of the present study was to perform an in-depth analysis

- modirate

samal , bordorhve or nukd

of the methylation patterns of these 13 candidate genes in cervical

=n]

Normal J

5 vear recall

neoplasia and to determine their diagnostic relevance.

211

() (o)

MNarmal
5 vear recall

)

Colposcopy

Mormal
5 year recall
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Healthy CIN1
Women HPV-
FN
Repairing
SNPs

DUT: rs3784621
GTF2H4: rs2894054
OAS3: 1s12302655
SULF1: rs4737999

Infection

HPV s CIN1

CIN2/3
HPV-

Invasive
Carcinoma

HPV+

CIN2/3
HPV+

17
Ince,y, = Baseline,, xexp(3_ SNPR,)

i=1

Aciniscinzrs = Baselinge ., ciars X eXp(Z Methylation;)

[

Jemziasivca = BaSEIINE /3 inca X exp(z Methylation;)

i=1

Conclusion

 Cancer genetics play different roles by
different disease natural history models.

» Complex Inheritance complicates risk

assessment.

* Application to Personalized Medicine

61
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<20% 20-40% 40-60% 60-80% >80%

Screening HPV HPV HPV HPV HPV
Strategy testing testing testing testing testing
- + - + - + - + - +

Pap Smear screening by inter-screening interval

1lyr 037 031 033 028 035 035 044 040 042 044

3yr 045 035 035 033 040 033 046 046 051 045

5yr 044 042 043 041 042 039 050 046 054 048

H.PV p 0.94 096 055 061 057 058 064 058 0.73 0.70
Vaccination

Marginal effect  3-8% 8-12% 10-17% 17-22% 13-18%
of vaccination

Baseline (lacking of any Intervention (baseline): RR=1.00
Simulated Cohort with 300,000 Taiwan women age started from 0 years

62
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