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#2414 A8 (PREANALYSIS PLANNING)

1. F9& 248 AA7? (What to Analyze)
Yoz 242 shajd 94 ATE At do) 24 FH (analytic strategy)& &
okt M shdg AAsn o ML Wilshy) HaiA A A8E AAs 3, /1E,
e, ¥4 R Wohste Zol dasith 2M A2E oW Y BMEAE WRAES AR
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Zz3} BA (stratified analysis) : confounding@ effect

modification %7}
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B 289 dug 24 ]
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E dagk 7 4 (Refine analysis as needed) 4}
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o] ojel 4 3 : o] g £3E Qlojof doh Y4 ARE @ I}
case definition® FFe=XE 2AT F YL AT FE3| Hotof gt ZAuio AzAx,
AR, THITH L AL R FA L2 A 71E 8L A A4, A Bdd
0l YIS EANS Flotala, 187k HAE (comparability)E #H7sh7] lala 18t

o
oof ale} Q@ TS| e HE e MRS £8o] Ach

2. &2 #A (Data Editing)
¥4

BE 98t A8 paper questionnaire® AEE FIT F HFEA AT 2
T paper FA S AXNA ¥ w2 FFEHE dHE F97F Boh ARE 2AHCE 24

3l7) doll =& 8] (data management)E % & Fojof gt}
- 5 Aade) B#T 9 recordsE U

- 7} data fieldoll thal 238 3 (quality-control checks)E 44

27k 79 A3y Fzol A=
- 89 ¥A (range check)

Z- W didl] g5y HAE Holys A ("out of range”) S Zobyith d]) sex, weight
- =2 A7 (logic check)

a

ME =gl oz dAuFo] e Wi RS $Hg HUdl =glHom ofFUs A&
oty dlE Zo] "gender't "male"® Ho| 12u} hysterectomyE "ves'E Hol Ae
(o]

record. 2% % 7t5 (Yol A BAUYRY dA = 24 nosocomial infectione o £])

Fosljobdt 2717 F7F Ate

248 W A1eg A3 ET (document). 2#E] A 4B E 7S 43
S WEA 7158 4.

nl2 F£AGCE ("Never let an error age"). £3] field ZAAlY] v A~EYPAE

gholr] A£ZE3] 37] ¢ Abstolch.

3. 2A A& st (Developing the Analysis Strategy)
HAo) Soj7}7] Aol Az B4 A=FS Yok 3t} (E 8-1). ol & term papergd 7|
|

(‘)4
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2
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g e 23 2o AR S0 we B4 By 228 HAsE

Addl. 24 2Ag8FH Ald] stte] A o] At

2. subject matter, JELHoZ 15 X3t
7 Fasitn BzEE WFE sohdo
- A E=
- BAo A

= g 5
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o

- subgroup 412 ¢d w4
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3. 852 & 47 YA 2uA oA ol W] dfsl], Rz B¥ M3 vl BAEMS
& A" Aot

4. AF Huol ExL dolrr] Yl dAH EF s|edste EE ¢GEG,
(table shells® ZA}o| ¢kA T8 Folof gt}

5. 2z -A9 BAEZ Hrshr] Al dF gA]l 71EY A, M Tl J1xE 2

D A WA dAe A8t £38 EE adste Aot dE s

- cohort study &t FZIFE al

- case—conirol study Z+d cases® controls® 402 AZE 1, match YUH matched
analysisE& Al ghc}

- survey A& 2}¥ samplig schemed HESt] £4e O o4& uejsior & o7 Ao

ZQF e Aot BE "JFR" ("dummy table")olEtil E@v AYH, W%
Ao, AA dataZt #A Yok=E AL AdstnE g Fo

185t A Bl Hol A& AL ¥
]

5 =

1 dAEd 54 (F 4 2 A5, 2484 e %, 99t % AR 2 F)

®2:7% §4
- Az O T (FA) B fEEAd
- A4 AFEA] e 2R spot == shaded map
- Abgh AP gAY B (AE. JF AE S

A4 osks A

3 9dH dud B (3 A% e 92 98 23

E 4 F 38 588 MR EHAQ effects® B2]dted £k 438k (confounding)
ad} =&z (effect modification)®] Aol JAe=x g H7h £33 drs FA
Folo} st AT A= Folujojof gt

5% 39 4L £ o decd (5, -k 8A, latency, F o Ustal Solg
el Ao F)

£ 6 : A3 subgroup w4
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t}eol A-1 71219 table shells® Kawasaki syndromes case-control study 3F7] el ¢
Zpolgh o] 4¢Afojr}, o] ZTFFo el HEkgk Mool glon g JatE feverol] FIHs|A.L 7}
T Ao FMAE 5709 A EF F HAS 471 E stRof st} o] Ao X BAT 371H
}.}\—I o

12 antecedent viral illness, #29Y carpet shampoo Z&. 7}4A +£94 27 S0l

Erl

N

Table Shell A, Diagnostic Criteria for Kowasaki Syndrome Cases
with Onset Octuber—Decembier

RN

NUMAFR PERCENT
1. Fover =5 davs o %)
2. Rilateral conjunctivat injection { %)
3. Oral changes . { ‘&)
Injected lips . { &)
Injected pharyox . [SERD]
Piry, fissered lips _ [
Shoswhrny nmpne _ ( 9%}
4. Periphoeal extremity claages _ { %%
Fdema . [
Frythcma _ [
Periungual desquamation _ { %)
5. Rash . { %)
6. Cervicol lymphudenaputhy > 1.5 G —_ ( )

Taulily. Sl B. Dayx i Haosxgritalization, Kawasaki Syndron\c Cases
with Onser OStobor: - LI mbir

TPA VN ER BIGINPI T ALAZA IR TRLCOLIERG Y

NS ASLK -

~
T S P PR RV R TTT P S FTTEV YY)

ko wiy

Range:
Maoun:
roreelisere

‘Fable Shell C. Frequency Distribution of Scricus Complications umaslg
Kawasaki Syndrome Cascs with Onsct October—-December

CRITERION MUMBER FEROURMNG
Arthritis o { 3{;\ )
Connaay afery sNCUrysm _ £ ‘5;{
Other complications (fist:) _ %)

-
Dcath ( %)

‘Tuldle Shelt . Bemogruphic Churacloristics uf Kawusuki Syndrome Cascs
with Dnset MHcoher-Diccember

LHMOGGRAVHEC CHARACTRRISTIC NUMERHER rl:P.CFvl

/ < 1 vr _ ¢ R)
hd H :,'r — ( "Z"
2yr S \ ‘3«?}

ET . [ Y

4y _ ¢ #)

Swer —_ { %)

=6 yr _ Coe

Gender - - Malc — { '%‘4:)
Female — € ’97:?

Kacy: Whiitc . [
Fiack : t R)

Asian < ‘5'('?}
Onther o [ .
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Kawasaki Syndrome Cases, October-Pecember

Table Shelt B, Frequency Distribution by County of Residence,

CLRINTY MIAHERER #PFRCEXNT POPLLATLON ATTACK RATR
County A _ { %) — —_
County B . { %) — —
County C _ { %) - —_—
County 12 _ { %) — —
County E . { %) — —
County ¥ _ T3] —

Table Shell ¥. Frequency Distribution by Honsenold Incume,

Kawasski Syndrome Cases, October—December

ANMBAT. HOUSEBGED INCOME®

NIIMDER PERUENT

< $15.000 . { %)
$15.000-$29,900 _ { %)
$30,000-344,999 — ( %
= §45.060 _ { %)

“Muy need 1o revise categaries of houschold income 1o pofifay range.
Y K 4

Tahle Shell G. Kawasaki Syndrome and Antecedent iness, Case Controf Study

ANTECEDENT
ILLNESS

CASLES

CONTROLS

YES

TOTAL

NG

TOTAL

Odds ratio = __
S CE=( . )

2 =
xt=
F value =

Table Shell H. Kawasaki Syndrome and Carpet Shampoo, Case Control Study

CARPET
SHAMPOO

CASES

CONTROLS

TAOTAL

YES

NO

TOTAL

Odds eatio = ___
BRACI=(, )

I!=

& value =

Table Shell 1. Kawusaki Syndrome and Carpet Shumpoe, Care Control Study

TFOTAL

CASES CONTROLS
NOUSEHOLD - <5 — —
INCOME 15-30 — —
{INTHOUSANDS 3045 . .
OF DOLLARS) 45+ — —
TOTAL

Y =
—

¥
P vajue =

119



Twa-by-Two
Table

Single Tabls Anglysis Measure
Oode rate of
Comtiald 95% conlidomce lamite lar OR Assagciation
° May benaccurale
Falative ask of (ILL = +) lor {VANILLA = +) Confidence
Greaniand, Aobina 95% conf. mits Tor AR 1.94 < AR < 18.03 intarvais
(Blometrica 1283 41:55-¢8)
Ignare relatve risk if caze conirol aliy.
Chi-Squares ‘F‘-va_lgz_a Tosts of
Uncorractad: _d.p2 0.00D00018  <--- Statistical
Manlel-Haenazel: 26,86 000000022 «-— Significance

Yyalse coraciad: 24.54 0.00000073 <

Figura 8-2. Typical Epi info output from the analysis module, vsing the “tables” command.
Source: CDC {1994).

3% 8-2% Epi Info®] Analysis module® A#A Jeh}= WS 71 Aolth "table"

Holg Aldgch ARE AAY HolX 4714 948 Qolof 3o},
- 2X2 &%

- A#AA = A (measures of association)

- BAAEL F944d Z2A (tests of statistical significance)

- 22|57+ (confidence intervals)

od
)2 SPEG LubEd ot & 8-20) A4

Table 8-2. Data fayout and notation for standard two-by-twao table.

ILL WELL TOTAL ATTACK RATE
CXPOSED i b ' h, afh,
UNLXPOSED | ¢ d h, cihn
TOTAL v, vo t it

" South Carolinacj Al 8gk R} o (Salmonella gastroenteritis)o] o}s E7}
A A

‘Table 8-3. Turkey Consumption and Gastroiniesting) 1lncss.
Satmanella Outbreak, South Carolina, 1990

ILL WELL TOTAL ATTACK RATE

ATE YES 115 89 204 56.4%
TURKEY? NO s 36 41 12.2%
TOTAL 120 125 245 49.0%

Source: Luby ot al. (199332
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ABXd =4 (MEASURES OF ASSOCIATION)
A= Z29 health problem 7+e] A AT Zx & ARE AFs]
ZANE W2 axel ZAXA (measures of effect) &t = 3}
27 Ay o BAY Ao 2 SAAI F27) Ao Sl n)X =
1. Relative Risk (RR, Risk Ratio)
RR = %2 3F9 99 /vE=2 259 A9 = (a/hy) / (c/hy)

) gl vasiA F28 2FNA YEIYE excess riskE Y3
Halttt, FA4 3ol A riskE attack rate® E@ATC ® 8-30)4 turkey

o] excess% H]i x4

g How Axel 2 AdiAd Aol 4601%E ot F turkeyE HA &2 AtEd] b
o We Ajzte Fuoel 2Y f¥ol 4.68 o Eohs Rolth 18Tk o W 22 IFA 2
fol © Eov Zolxm uide 1xt o zFod E=Z aFoA FAEo] ¢ ke 9ujog

e,
o,
Tt

(vaccination study

2. Odds Ratio (Cross-Product Ratio, Relative Odds)

& & 9] case-control studyoﬂﬁi_%i% 289 8Eg 289 g8 F7E odx Bilzmz
attack rate =& riskE AXME = Jde BEE & 4 ok 228y} odds ratio® thAls 4= Q)
=3 -

OR = ad / bc

community hospitalel 4] group A Streptococcus (GAS) surgical wound infection 3 o}A
1771 <ol 10 cases?t HAEY. A= &4 E (44X, table of random
numbers)E ARE3dle] 1 7)1 F<oll AldE 2,600 A9l surgical procedures o4 controls
& F&3A0. BE GAS surgical infections® clusterse F&Ao] ZFaE Y Fo Jd=
GAS carrierol]l 7]Q13= A 71 ®olA, Zt staff membersE Z2F 2X2 2 E A%

I 8-40l nurse Aol digt A3t AAlEo] Ak OR7F (8X49) / (2X5) = 39.2 olsi&H

»

ol casesolAl controlsol YISIA nurse A9l E=2ZH odds7t 398} ¢ == AL Jehd)
ohA] el A GAS surgical infectiong A& odds7t nurse Aol E2Z G AlolA E2Ex o
2 Atz dl&)] 398 ) Foe= U2 B F Uk rare disease (5% ©l3dh) ¥ A$ OR= RR

-l

4 ovl=e) Aok (o] 4% 10 / 2,600 = 0.38%).

Table 8-4. Surgical Wound Infection and Exposure to Nuise A,
Hospital M, Michigan, 1980

CASE (CONTROL  TOTAL

_ ,
L 13

EXPOSED TO YES L .
NURSE A? No | 2 a9 51
TOTAT. 10 54 64

Saurce: Berkelmun o1 st (198237

ORE 9312l oA ddute] =& SHsted oejns £5 v Aol



3. Prevalence Ratio & Prevalence Odds Ratio

cross—sectional study (& HZA AF)o|A AFF oA health conditiond] FH &S =4
gt FH S HAE (rsik) ¥l 717 (duration of illness)oll wel @2}X 22 prevalent
casesd| 71x% A3 SH e 27t Ao v|X & JekEnt ofel Y] 7| e A=
(duration & survival)ol] 7] = AGAAE vl

Tuble 8--5. Data from a Hypothelical Cross-Scetional Survey

HAVE CONDITION?

YES NO TOTAL PREVALENUCE
EXPOSED? YES 20 B0 100° 0.20
NO 20 3I80) 400 005
TOTATI. 4i) 460 500

prevalence ratio= 0.20 / 0.05 = 4.0 o}, prevalence OR:= (9OX380) / (80X20) = 4.75
olt}. prevalence ©] *& 7ZA¢, ol F g2 ulxs) Aok

atmbutable risk percent I Z227F AA"E 2%

dAEE 2AY jpadd ZAE vebdth. population attributable risk percent= @ ¢l 3
oA Ay F E2o 7iJste 28-S Yedth I #a e #dd Z2 (Z vaccination)oll
Al prevented fractione AW loadolld @Al EFZ LT 7]eal|r] THASHE =S vebdo

1. Attributable Risk Percent

(Attributable Fraction [® %= Proportion) among the Exposed. Etiologic Fraction)

T2 359 cases oA F2o| 7]dsteE &0l o] FHAE ¥FR IFY risk FE
o] 28 For HAr] HLEo] excess risk o] EFof 7]ty AT, Ao 8w @

o

Attributable risk percent = (ZF2 159 risk - B]ZZ 259 risk) / 2 189 risk

=(RR - 1)/ RR
fraction 22 TAIE FE i1 100& Fdte HAMEZ EAE & U0 & 8-39 28 E
o] &aA AAFE dH (0564 - 0.122) / 0.564 = 78.4% AH|. oj= turkeyE HL AlTE F
o] wtalst gastroenteritis® 3/4 o]Ao] turkey Abviol] 7]Q1gtctar & 4 ook U 21 6%=

I ARG A HAJo doju}= baseline WA 7)A g}
case-control study°lA OR7} RR¥} vl%stttsn & 4 dd, attributable risk percent:

Attributable risk percent = (OR - 1) / OR
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2. Population Attributable Risk Percent (Population Attributable Fraction)

ol cases & AA A (F2 25N} ¥ERZ OF BEF holA] Z=24 7)QstE 2§

Sz

Population attributable risk percent = (A3 risk - ¥|&Z 2§ risk) / A4 risk
=PRR - 1)/ [P(RR - 1) + 1]
Pe Z2d &8 =hl1/0
turkey consumption dataol Z-EA17# B (0.490 - 0.122) / 0.490 = 75.1% o]t} ¥
o cases’t Z29 2% attributable risk percent®} population attributable risk percent:
g5 ol o7 7A€l (F B w4 dshy EX ¥ FEE 7R A" disiA
population attributable risk percent: attributable risk percentol] ®vla] 4 ©f A& HAolc},

population attributable risk percent= population-based case-control studyell4 OR}
controls 3 #29 ¥&92A P (£ P =b / v0; controls®] A population® HEIFT}L 7}+A)
£ Abgak ALE 5 g

3. Prevented Fraction in the Exposed Group (Vaccine efficacy)

risk ratio7t 1 ©o]8td A4 Z27F AATH TSNS NEE casesd] &&olth O T=
prevented fraction® vaccination® #Z2 beneficial exposureo] 9 o casesel B&o]
o},
Prevented fraction among the exposed
B EFF 289 risk - £F 89 risk) / H|EZZ 289 risk

=1-RR
¥ 8-59] g = 1970l Texas-Arkansas borderZ wal measle outbreak”} W3+ &
o) zpgolk o] wj measle vaccination® $UT ololSolME wHEGon R vaccine?

effectivenessol] thgk =go] 9l & 8-69 Az E W

Table 8-6. Vaccination Status and Occurrence of Mcasles, Yexarkana, 1970

NQ RISK PER  RELATIVE
MEASLES  MEASLES TOTAL 1.000 RISK
VACCINATED 27 6,323 6,350 4.2 0.04
NOT VACCINATED - ”;12 4,323 4,335 1059  {REFERENCE)
TOTAL 239 10,646 11,188 48.2

Vaccine cfficucy = (108.9 - 4.2) 2 105.9 = .96

Source: Landrigan (19723

vaccinegd % ofyolo A riski vaccine A ¥L ool risk 4% AE HY
vaccine efficacys 96%2 AAFEISl =], o] & vaccination©] vaccine & o]#ol7} vaccine®
2] At FAEA L measle? 96%S WIS eI

"attributable"¥} “prevented” b= BolE dedt AN dA@y ool
(cause—and-effect relationship)Z ¢lulsl2z £8)103 A A|stx] Wolol 3ly, QlaaAAE Z

as) 23 ol o njE A A Alste]of gt

2

~
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SAARQA T4 FA (TESTS OF STATISTICAL SIGNIFICANCE)

0

I‘IF rJ

SAAYA frofd R F27F ZAE ddye
Ao @ (by chance alone) BT 754 54 3} ol A

EAIE HAA AF EE  (study population)S T
population) 25 E F&H E_}!}o]a}—r ZtAsich, aeln A& QPR
Zzd 283 BEZ2"E 3§ E oA FLsida st oA 2

Z27t A9 Aol v 7P Aote Aoltth olglgk 742 97HE (null hypothesis) 2kl g

A eAE

1 g7ha 4%

2. AT Jhael AP FAAE AL

3. BAAE Aol dold BF2 EA: PRt (o] B5L olsbalo] AAlz Adolzd, B2Y £
R ANT E= BT 5 b ARG O Zg ADL BLY SFoln). te T2 pgrol 2
o, 478 ZLANE Pidel ojgal) cigut AE ey

4. 7 : gorol] PRro] nY) AAHNE A wuo o Fodl (BF 005), A4S A)7eD

0
(discard, reject) iSt7}d & wolERd), & o] EEojA Tatd dAdo] "FAFoE FA"
("statistically significant") o] Aotz & & Qich

g7Hdel et AHE HE o, 27FA) FeEfe 2ate] Fofsiojor gt}
1. A18 23 (type I error, a error) : ¥7pdo] w=d, 7zt 8§,
2. A28 A (type Il error, B error) : 97Hde] Eel=d, 7124 £ &8,

A7% Aza7] Aol A7bAT GtEe AAsFolol Boh A Wl thaa =
g AFoes FE7 A9 d@o] gl 97tE (5 OR = DS AF Y. (Wi/td e F&8
7} "Jdla Afol o= Aol & OR # 1) "non-directional hypothesis" — “two-tailed"
test

"directional” hypothesis® A##AI7F o 2 g2l qlojx wgdAds s £ S o AL

e}

o) FAn Hetztel BHAM = MMRT measles7hd] @84 dF — A7k OR € 1, tigh
744 OR > 1. o] A% "one-tailed" test A3},

dutroz wE ARY 24 F5 ARl el cutofih 29 olth Z %¥E FHE 0.05 oy
©x AL 010 olth BE field Aol 5 AL AN,

#31) "Fishing expeditions” ("Data dredging")

1 - (095" (n=1, 2, 3,4 ...; BAA AR A8 3%)
n=1. 0.05; n=2, 0.0975; n=3. 0.143; n=4. 0.185 $o] "}

- 124 -



o2 field Geo)A) B3 AGHE 27149 BAVIEE 2ok

1. Fisher Exact Test
2X2 Bgud sk EA A AA "gold standard” o™ test of choice °o]®, E2| cell

Wel 58 7t 48w Ap&sig
A e B2 g-1o AAHo} Ao
Adur o7 2X2 BEE Y cell HY 7|HA (expected value)?t dhutete 50]8kel 7 9-of A}

a3t a8y BE®E Ut Fistd A4zl "gEd. o] W& chi-square test’t Fisher
I

&, chi-square test® A}-g&3c},

2. Chi-Square test

A7 H4gk 30 ol doli 2X2 BFHY cell U ZIhA7t HAG 5 o] g H Lol
chi-squre test™= Fisher exact test® H]&8]zIc},

Epi Infooll A= 37FA) AlMtA& A5 &

t (ad—bc)?
(Vi3 {va} (b)) (ko)

Pearson uncorrcetod X% =

t (iad—bc1 - {%D 2
(V1) (V) (hy) (Bo

Yates corrected y% =

{t-1) (ad-bc)?
(v (vo) () (hy)

Mamel-Haenzel 12 =

Pearson chi-square 2o} 7} & & YEl ™, Fisher exact test gt o At} e
] Paerson gtol #1F 2xbo) wha QJFPo] 1§ At wrHo| Yates corrected chi-squares 7t
22 ghe JeEbo AllF A fge] s He o] A2F oAt Age o ARG

@]
Mantel-Haenzel & F7tolol 2 F3 24 (stratified analysis)ollA] Al&gth

F 8-70 o7} AAIH] Ut

Tahle 8=7. Macuroni Consumplion and Gastrocnteritis, Safmonella Qutbreak,
South Carolina, 1990

ILL  WELL TOTAL RISK
EXPOSED 76 | &3 | 39 $4.76 Relstive risk = 1.3
UNEXPOSTID a4 2 | e 41.5% Ordebs ratio = 1.7
TOTAT. 120 125 245

(245) (76 % 62 63 % 44)

- - =417
(120) (125) {139) (105}

Uncorrected x5 =

Mantcl-Huenszel x2 = (245 - 1) (76 x 62 — 63 x 34y _ 4.16
(120) {125 (139) {106) )

(245) 76 x 62 - 63 x 43| - {2450

. = 3.68
{120) (3123) (139) (306)

Corrected x° =

The corresponding two-tailed 7* values arc as follows:
Uncorrected 32 =4.17. £ value = U481
Mante)-Haenszel xf = 4.16, & vatue = 0.042
Corrected x —~ 3.66, £ valuc = 0.0568

rizshor cxact P value (two-1ail) = 0.053

ANowurce: Luby et al. (19973).2
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3.9l ZAYE AFEs=T1?
Fisher exact test= 2X2 & %9 cell Wl 7|z 7F 5 o]5FQl Ao A}&3lc) 2X2 B8
EoA FE 7lgix| 7} 5 olAtolH | chi-square tests & 3UE MElstd gt

4. 9434 54 d FoA4 HA (Measure of Association vs Test of Significance)

relative risk =¥ odds ratio 3 Z2 d3A SAHX T Z29 Ay e ddde A= W

g4 wldgEo ojgd HRAAE YA og AFY TR Fyo| ZYHolmg A2 QTR
AdoiA dade =g 71 F FAHNF= A ("best guessHo® HFZ £ Aok 2y
2R 2439 AIEE Yeh FRE gt

wd o] folA AAS Batd ARyt 946 o9& st5A L el #ut chi-square test &
A7y Aol Arieh Aol TR A7lo AFE BE F Ao olE F bA A3 E FESN
FAE Fed. 294 ol F HAE AR BAAH)] HRE ATt

(Interpreting Statistical Test Results)
"ddAol Q1SS A ot = etk AdAdel SAHL AT
c=
=
EAA g4 7 A7 Y- BA (cause-effect relationship)® YEHHE A&
ofUrt #TEE AAAML AR#IAE YeldsE 9o chance, selection bias, information
bias, confounding 232 AT tixtel, A EMojde] Qi A xof 7]eld £x Qo SAH
AR HEE AF

A7

fi4

r |
L
L
Ay
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o
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N
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olr
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ol
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ol
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Lo
e
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dad S A3
(CONFIDENCE INTERVALS FOR MEASURES OF ASSOCIATION)

1z

e
T
o
=
N
fr
b

o] ®Wo| (statistical variability of the association)
T 7} (confidence interval) ot} A2 QRIS wiRdlo] TR F
suloA]) oA WAE AL Tay Toold sl A7
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22 Ueith BE Aol ggRte 7 248 39

g7AolA] RR (& OR)ol 1.09]8
[e]

ar
c}, ojH& d7rdol 7128 4 ¢
<

T ow®A

7Hd el 7lztEofjoF Hojof o}

fe e px

29 Z2 ¥ (SUMMARY EXPOSURE TABLES)
Ao Z22 E 8-804 A e To| QokslE o] ©go] I 5 Ao}

Table 83-8. Food-Spocific Attack Rates for Persans Who Ate Sunday t.unch,
Salmonetla Outbreak, South Carolina, Y980

ATE __DIDAOTEAT
FOOD # CASES  TOTAL. AR R % H#LASES TOFAL AR % ®R {957 1) P wALUF
Turkey 113 204 56 - 5 41 12 4.6 (2.0, 0.8} <(.0D1
Ham 65 121 54 a4 . 122 44 1.2 (0.8, 1.6) 0.178
Dressing 99 RO 53 21 =9 35 1.5 (1.0, 22) €4.027
3ravy 85 159 53 is B3 41 1.3 (1.6, 1% 1.09D
Macuaroni 76 139 55 44 106 42 1.3 (1.0,1.7) 0.056
Beans V53 183 52 23 61 38 14 (1.0,2.0) 0.065
Corn &0 153 sz 44 92 43 1.2 (0.9, L.6) 03.229
Rols 78 i38 Jg 41 84 4B 1.0 {08, 1.3} 0.958
Putter a7 &8 33 73 157 46 1.2 (09,13 .365
Tea 102 203 50 18 42 43 1.2 {08, 1.7 0.482
Coflee 9 25 32 111 217 51 08 (0.4, 1.1) 0.090
Crunbersics 42 74 57 78 171 46 1.2 {18, 1.6} 0.144

AR indicates attack Tusws; RR, roistive risk, nnd CL, confidence jrtes val.
Soarce: Luby ct gl (199337

8-804 FHE& of7|AZ AU g Fohl7] HM =

2 e 27bd) E32 A AE
%xl srobnofo} g}, ©

Ol

,__‘ 32 }‘-M

) 578 RR, OR ¥®& chi-square g (F2 P gh) : =29 2§3 vZ2
attack rateoll A4@3g zbol7} F& A|ALgT)

(2) PRl Best T2Ho), Bzl BE Bl oA REe) dE 4¥E & o]

of it}
#E 8-8lA] turkey”} 7}E ¥L RRE “EMARon 120 #9 2 F 1159 Mdds) &
‘/}- R == LN

%3} 4] (STRATIFIED ANALYSIS)

2717 AME & ZF7 A9 Aol HoldE AS olE 28 T BAstE e
stvbol E4et HEof shtel S4e dute] AB4gd S motataizat @, 2|32 @9lo] o] &3t
o dnuye BiaA o -*r Atk 2744 Fel9  complicationse]  Ed, EIF A
(confounding)® & ZHEAY (effect modification) ©olt}, =3+ B4 (stratified analysis).i
39 9o HF cateoones) oA Z2-Awzle] JuAds )

o Zaste wHoz ozg ¥

:‘:4

B oFs WY § shueln.
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E 8-9o] AAlE Agx 7IAAQA RE2A, F&i A A hepatitis A FFS FAE A
olt}y, =AztE #e 509, W8 503 ths) food consumption questionnaireE 4 A8} T},
1 % milk, donuts®} hepatitis A9te] A#AE AA T AFold
Tuable 8-9. Ilepatitis A snd Consumption of Milk und Donuts
MILK CASES  CONTROLS TOTAL
EXPOSED 37 21 58 Oudds ratin = 3.9
UNEXPOSED 13 29 42 Yates-carrected 7 = 9,24
TOTAL 30 50 100 £ vulue = 0.0002
DONUTS CASES  CONIRDLS TOTAL
EXPOSED ) 20 | 60 Oads ratio = 6.0
UNEXPOSLD 1o 30 40 Yales-corrected 32 = 15.04
) 50 S0 100 P value = 0.0001
%9 EUzo|4 ORl F7hslo] Uitk EUzE BE $R9 Pol Honz, we AFs
o] ol& 27}21 AE] Sl ZREo At ol & A sY] AsiA
() 33 24¢ 449tk 22 959 58 W52 8 42 249t SU29 ORol ¢ 2
B8 Z3 Wy $HE 53 MR Fstn EALA & &7 8-100th - Al BAIGlo]
SUzoel 4BAol 600 WE TUZE 38 W5 S T2 WSE sl B4 A4
&Y & 8-11914 AF ¢t 23 Fado] A (OR=1). 2H#H s /7 A9y Add
g4 oz 2% U F Uk

Table 8—14. Tlcpatitis A and Donul Consumption, Strarificd by Milk

DRANK MILK DID NOU DRINK MILK

CASLES CONTROLS
AL I e
I EE

Qdgx vstin = 5.0

CASNES CONTRQL .S

ATE YiS ‘ 4 2 ‘
DONUT? o [ o 27|
Odds ratio = 6.0

ATE YES

DONUT?

NO

Iable 8-11. Hepatitis A and Milk Consumption, Sieatiticd by Duunuts

ATLE 1ONUT DID NOT EAT IRINUT

CASES CONTROLS CASES CONTROLS
DRANK YLS 30 18 DRANK YIS )} 3 }
MUK? NO a ) MILK? NO o 27
Qdds rativ = 1.0 Oikix eatio = 1,0
- B Al o
(2) §& wEoz E 8-120] AP AAY 2X4 RREI} AT}

Table B-12. Data Luysot for Two-by-Four Table, Analyzing Two Exposures ut Once

EXP ] EXP2

ut. WF1J. TOTAL  RISK RISK RATIO  ODDS RATIO
Y¢s Yes Ayy byy hyw Aypihyy  Risky MRiskey Apyd Dyl
No Yes Ry Dy Ry deyilney  Riskpy/Riskyn Hpopd DBy
h ¢ No syn Dy Hyp Aenhyn Riskyp/Riskuy ayntdibynt
No Nn i [ 4 hnwe [; I B8 {Ref) 1.0 {Ref)
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Zz 12 "EXP1", 2 2% "EXP2"Z AAEHo] ot} EXP1¥ EXP2 EFo] ZREHZA 2
Mz2 71207 slo (vl row) ORE Al4lbstch o] Ho|A separate L joint effectsE ¥
7vak 4= Qloh

AR
row2% row3€ sk, +/7F old =Y

|N|

b 99 @lolghs A & & Qo

Table 8-13. Hepatitis A and Cansumption of Milk and Donuts,
in Two-by-Fuur Table Layout

DONUT MILK CASE CONTROL QDDS RATIO
Yes Yes 36 18 6.0
No Yes | 3 1.0
Yes No 4 2 6.0
No No 9 27 1.0 {Ref)
1. & 28 (Confounding)
g 24o za-ad fAs 39 29 ("Egk 29l" "confounderol A A==

0 ("=

7 (distortion) olth. & golo] 7txjof & XL oS3} 7o) 271xjojn}

(1) 2= S=yzxog ZAx (Auh)y Ao Jg - & v EFZ 2FAME I d# (&
atz Tl A ol 'risk factor" @hok dho})

(2) Zz¢ A@e o] Qo £29 A3 (consequence of exposure) oty th,

Lol ogat £ gol JFS Balstr] Hdelde E 28 F3}slojer ok
<) Alaska (younger)®t Arizona 5 (older)®] AF4E wjal. 1988'd°)

Arizona 59 crude mortality rate (CMR)7} 7.9/ 1,000 & (d=&H A 7.5)
Alaska F2 CMR - 39/ 1,000 B (d8wA 8.4)
o] A9 oddo] Tat golog ARE £ govg odd WA AlYES v|@sto]of o}

- AF X go] gpglol Aol F7Y

N

bggol Fohach

simple 2X2 £ QE BAoIM 27 £E 3 ol AY 29l deE, 247t HE F35
of ¥ 4isto]of G},

T A48 gohh7) AsiA
(D DA Fofl e Ay 534 F b %e A% 4R #oA], crude value®} W]l

2 R
slc}, whokoll crude value?d 7F3F 2 2 71 2 Ao HY o] £3 goew Ezk 220
Z

ZA gt o 2 Z8o] E9YstA g8 A9/t ded, I thd dAEA
(2) 245" g9 Az =% 3 (summary "adjusted” measure of association)E ALFSECH B
2 Mantel and Haenzel W oz A4bsith 2AA g crude e vlusia "AE3 zoj"

—

"appreciably different”)7} YE# dol 2o iy ojx HE7F "FES Aol"E HolEAE

H 718l hard-and-fast rule =2 EAA oz AASE Wol ok crude 3T adjusted gt

\-

o] %L}% ol 7F €& AL crude g Algsted Adstvrr o] 47 wiiEolth F gho] A
23 ohE AL (10%? £ 20970 249 e A&
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A+=HHY subgroups ol M2 o & YPAtol
o & E°] measles vaccine (%i)ol 1570 o stod AW (Axh)& dsted ofF &
HH o, 15749 Holl gtod mart "ok of W 53} W7t vaccination RE Aol
15718 & 712z Ao b
& o2 tetracycline (F&)& oJ#olol & tooth mottling (BINE kA7) x| gk A 2lo)
M FAA7IA e o] w AF (o]dle], o] &)o] FRigal, oldupet guprt Gz
FAE dlFolol sl ddolv, anzA d4L golujo] wra s
ol Hidolr}t, 2L 229 artfacte] 2 E ofF TR g EA dA4S

ol

- s
. =
(2) dBAdel =7 A4AA FEFZE Yol (normal sampling variation)E WeERd 7154 o]
f2 dHezm ("Z:iﬂ%: Tog dus A e Aoz YUhE stofof dd (A
itye] BAIAQ AAoz AlF),

M ¥
2o
i
flo
v
rE
>
gh
ity

rlr

=

o

()

=

Q

0Q

[

j=3

o

%7} 24 (ADDITIONAL ANALYSES)

Agsord 2712 ®otrb o Advdl, vE ¢-vke A9 mdgolt, oshA sldw A9
ghot,

1. %-uk% (Dose Response)

Ao A} F-nbF e E 2o o] @olol| wel AWl $go] Fo] Frtste AL Leth
Zzo U2 Z2o PxE (F L—tryptophané] % (milligrams), ¥ 44] 2970y = 5) E=
Zgo 7| (5 (58 /Y + EBE 04"“)9_§- B 7r gk,

K Jol sdol du, the BAR G-ws AR FobuA
9 Fagh st v|Fo] doh. Ea WHEE FAS
b3 z ?l 7IRiol Qlch. .
A A A5s G- BAE Hrisly) Ak Aelste Aol dhuhel Wye] 2XH &

E 8Ll AdE 1A b e 8% (£ 8E2 28)% 1F0R 479

ol o

.. Tuble 8-14. Data f ayour and Notation Tur Dosc-Response “Fable

Lt WERILE. Qs rotio

Dasc 3 ax bs hs 2.,d:b,¢
Dose 4 8, b, hy agdib g
Posc 3 @y 2, h, 25D
3asc 2 ay bz hy a,d¢bac
Duse 1 a, b, h, a,. ¢
Pasc O < d R 1.0 (ecterence)
L.
Vi v t
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olggk Foll AAH X}E‘ﬂ Holw oF-u
monotonic Al F7FstAY &

D =
=1}, Mantel extension tests: %k gkg- &

2
7 xdEsich Az Hejo| uwep A 24
(ill/well, case/control. alive/dead §) <
regression) & ¥°] A&t
A7 AEAA ol 2 =

o] H& XFo|il Edwigeol et B 45AE
7Ve sk,

(1) o 7531} Haroh #4le T2 went LehEW,

B

A AR oz oF-dt3 A, Az d4 2 e 538 dAE Horsied AFRE
glch. case-control Tl A1 A matchE st |
st

Aol A AFREIE o2 B AWE EXo AlE438= Cox proportional hazards model,

risk ratio analysisol AF&3lE binomial regression, rare-event datao] A}83lE= Poisson

=
74¢ conditional logistic regression 7]9Ho

regression WY o] t
o g Bz B4 7]”’013} g ZFE #2349 22E 2w FAE= 23

Aastolor weh B4 sge A 27 Ay gre,

rir

e

CASE-CONTROL STUDY) 4 MATCHING

AT gaklel g 49 B4 71 FA] oldlutel AAlstedof ok #317] (matching) €

7HA A EA7IHAgE O WRg 2o E g

AR 7)E LUt 02 case-control study UYRQIAA dhu = 2 olate] ER (BAY Z
2 olele W) o Qlof controls& A=A R caseset BlEEA AEstE Aol 1 HAHL
Blad g golilzt ste Adojoh 7B AEe A7) Was Bz ste ZE2-dY fBAdA &
g g 4 e Waolth dF, 4E Ee A9 A9y g2 gl gisiA &3
Z sle2A olE W9l cases9 controlsibol RE 7} Zold zojt)

27b=) #ejo] #H3l7] wo] Aot
(1) pair matching
E4% caseol Wil controld AeEsts WHolnh 72 casert #HA V] W
Gol AAgdl. o724 508 cases7t AFGHoZ olF HA BEXHO g o Zb caseE

T EE o2 control®E & AE £ Ut

™o
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(2) category (£ frequency) matching
AZo 53 BEFF (stratified sampling) 8= ZAld), BA7) Wso zp B
oAl cases ol HaESIESE controlsE FETT & Zof 708y FAe 3
casest! ATolA 100% 9 controlso] BTt ZE A% 229 poolold FEHow &
2 708 & FEstar 117g oJzk9] poololAl £ B¥oZ ozt 308 F&5t= ZAolth pairs
= o

o
= S5 (unique) %00 o Yo #37] B HEE

A}

controlsg 2

matching®] Z3L &3 o},
neighborhood, friendship, ¥ sibship & Z-& ¥W4dl dis] #3178 W o8 712 =4
87]17F Zetgt 218 A<l aclo] o3 EaAES EAY £ oo

- B &3 A7kl glo] A& ol controls S20] Y& At & So] Z case & AR
o) X controlse #7] #1%9 general populationdl 4] €& controls Bt} E2& ] €4 o
S 7 A& Aotk

- BAAL &% (statistical efficiency) o} F7hso} 412 F7ho] Folxir)

o o8
2 & Frks 2 5 o

- #37) wgoh AAHos #30 AtRe W4 B9, AUE controlsd Rohjizl v

83 Ao MESHY 5 Aok A7) WE F7 Bold+E AW controlse 27] ol

g

- TP WEE okl wgel sl RIS sAY £ HUE conwrolse WA 4 Yol

case® Heok @ Aol FANA EEL F2AAN A2T Holng

- #490] B 2tk

o9 2L AL WA ¢3 AHE Fgol st g0l Aot

o)

1. Matched Pairs

matched pair #2418 93 T JolA AFF
b=2c}t.  matched-pair 2X2 2T oA 2 celle
pairs®) 4ot} ’

E 8-159A4 E+v "EE" E-v "8ZFE" & U cell f& E29 cased HIEE

control® o]Foj &9 Folt} cells e} hE case?} controlo] EU3 £3 HFo £3n
=

[\

X2 BEES} B7)E wmohd A ofF

ow®} column 7]1%F& P=FA7]E matched

-~

.

"concordant pairs" 2t 21 cells [ g "discordant pairs” @}i 2
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Table 8-15. Dats J.ayout and Nowtion for Matched-Pair
Two-by-Twuo Table

CONTROLS
E+ E- Total
CASES E+ € £ c+f
E- i) b g+h
TOTAL e+ g f+h c+{+x+h

Tahle 8-16. Continurl Tampon Use during
Indcx Menstrual Perind in Casc-Contro} Pairs,
Toxic Shock Syadrome Study, 1980

CONTROLS
YES NO TOTAL
CASES YES 33 9 <2
NG 1 1 2
TOTAL a4 10 A4 pairs

Odis ratio =9/ 1 =920
MeNemar uooorreced chi-squsre lest = (2 -~ 112/ (9 + 1) = 6.40 (F = .01}
McNemar corrected chi-sqguare test = {{% ~ 1]-£)? /(¥ + 1) = 490 (F = 6.03)

Source: Shands ol ab, {1980).7
matched-pair ®4Joll 4] discordant pairs TFo] AR E #AlF3] & = A} o] W OR A4kA LS
OR=1/g

Lol ZAAL McNemar chi-square test® A3 gHTH

Uncorrected McNemar test = -gr
{f+2)
Corrected McNemar test = *&M
' (frg)

E 8-160] Al #&7t dAlgo] Aot

2. Matched Triples

shub9l cased] 2789 controlso]l & 3A71E o7} B 8-170] AAIHA dok. 7 cell2 2 B
wro)l =d, i= tripletoA] E22H cases? F (case’} ZZFHW 1, case’} B|ZZ9 0), j©
£33 9 controls®] Folt}. aPA fpp= cases BlEZojU controlse & T ZZ 9 triplets?

ol
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Table 8=17. Data Layout and Nolution for a
Matched Case-Comirod Siudly with Two Controls per Case

PERCENT EXPOSED CONTROLS

2of 2 Tot2 of2
E+ fiz f f
CASHS 1 _. L [t
E—- fuz tm rm

Table 8-18. Kawasaki Syndrome and Annual Household
Income > $40,000, Washington Statc. 1285

NUMBER OF EXFOSED CONTROLS

2ot lot2 thof 2
F+ L8] 1 T
CASES
o 0 4 1

Odds ralio = (Zx 7+ 1)/ (2 x0+4)=38

Naurce: Dicker {19K6) .5

OR o} QWAL AL

= (Z22 9 cases? & Az vZ2E controls ) / (BZEH casesd & XY =
23 controls )

matched tripletsoll A 919 dwtale o} g-1 Zo] wigho}

2f0 + £
Odds ratio = —o 2

2fm + f0|

¥ 8-179] Washington Stateo] 4 Kawasaki syndrome2 case-control study® a7} Al

Hol d=d 16W 9 case-subjects Z+ztoll thd] 2o A= L o] L (neighborhood)oll thall =
219 controlsg MBEIA T carpet cleaning® ABYPE Aoz Jeldoy =0 slASQUns
Agdol AR
3. Larger Matched Sets & Variable Matching

of Aol F o H7F BEFsAY, 249 YA Yttt &4 Epi Info2 A 3T
2 9}

AA7] AL #A7] FAS 27 dev)?

durA o2 = B2 2 gtd pair-matched designolA gheFoll pairs7} unique 3R (F @A,
2+ %), pair-matched —f’r:* d g 8tch R pairs7k A Ev AT A unique 3HA B2
S0 7128 F1A 48U TH Sk #4o] o FHGsIoh WE A7) AFoAME F3 &
A o}

—lJ.a
ied
it

¢

J

)
o
9‘_11
g

3 Q.

HAAH o R 2—4‘@5\} matched £4& 4AAg o "#HA7IE E3" ("break the match")
unmatched analysis& Al&dste= Hatae ok, A A7 vy, (A8 E F3716H4] &
S ez AAE7IE gk g EE ol A9 unmatched ORE matched ORolBlE) 1.0 o] 717}
$14d RAolt} ("bias toward the null"). o] Bt @ A5 "broken" ¥ unmatched ORE null
2 %g g2 Zolt} ("further from the null"). &g &3 Axd olglgt ol EA
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old 4% 93 A3d 4% 9t} unmatched datadlA €& chi-square test A& 53] &%
|, ¥9t® o2 matched data® McNemar test® & ZAFRT v At}
matched 4] T unmatched 4 & AMSE 7d?<]°ﬂ sl 2AS UYalsE AL crude B

FIELD DATA 34

27}
o 2h=
Aol

jul

R &=
of 5}
1

T

rr

OR = EAFCZ {9 chi-square tests % &E7F Ao J4
=71 S48 A ¥R o A gl g, 4 59 QAR UK
AAH Jeld stsAdol #2838 tl chance selection bias, information

bias. confounding, investigator error 2.2 & Z2d 237t =&d 4 Ao

i
e

Qo L
_O|L
2 ro

rlr tijo oo

o)
PSS

t‘lf

>

- chance @ o} & Pglo] 7

U, do] fHEHA viAlEE A g

d35lo] P=0.018tE @S FATE R "FriEo] Jdoln Ao olg A <
oA st & ZEEE A7E AE SAAQ

chance) & H7lsliFrbs Aol Fol8t

fo 3
]
L
£
£
ot
%
2
—
oft
2,
oo
0
o
)
)
32
o
4
;O

- selection bias : QF 18 L= dF I7AE EEs5t= o], AgFHoz 227 AW ¢
dol ujxe JIFE AR FAZEE 3 systematic errorf]th & Aol #ostE izt
71elah= ZAolok gz gAle Ay ©A ZFo)A Lold £ Ar} case-control study?)
tjaeolol A case AY7F U loose Y, controlsollAl F F4F casesE ¥ 4% FHAS
control IH& AME3 A4S Folth A GAA SAHG 29 Ay
(e iOible) g AZE Ao Z7tstA ¥712 stAY e s o s Feold d
27 B AL Ay pE S dae O #Abol Bls) Aol o HEHog 7
Oﬂ 2X2 B&EAA cell a7t cell coll v¥lal JAYH oz AHA ORZ AA= 235 2HsHA
=3

.5 4033

~ confounding @ % 288 4o F v VT d2ES st sty Egk &S o
o7 7hsAel AeA AW B F b ds |
A

- investigator error @ AT x7F ALY

recode 1AL, 4Ee 4 (Ex FAVNE AH43
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2% 7

iy
rlo
rO
B
r o)
)
ot
~N
X
]
Ao
o

S AGAA B3, 2ALHA 2EE Helok o

MM

1. 93] A% (Strength of the association)
QutE o ApAol F4HE 1 BAAo] WAY Aol © Ak Aol & RRel 9.0%
) A% BY ARBAE 42 ssAol o AdtE Aotk gyt RRol 1,5¢ BEe%
o] AAY 7t5AlE viAlgd 4 itk selection bias, information bias, confounding

L =NYe]
[&)
A ZEE ARE =5 JbsAo]l ddAH2E RRol 1.5% %ol vlsiA 9.09 25l

2. BEsAQ g4 A (Biological plausibility)
Ueid Axrzt AEstzoz ge AArt? dHe Al (pathophysiology), &3l

el
N
el
rO
>~
Ak

vehicles, #H . animal models, = 78} tha A2adel goln dBAo] YEI?
g e A A2 ARdo] wa A AL Ao

T ) AAl (Consistency with other studies)
71E9 g A7 dude JHAEVN 538 e WAAE AHEste] & wEeE AY
A7 QBAL AL} FRsh

&

4. T2} 99L& 5 Awo] WA (Exposure precedes disease)
&
k-

$H AT} e Y 2 BROR BIE ATl

& (Dose-response effect)
-kl Al QHAA A dgt BRFAL oYt threshold effect® YE A &
AAA/AN Y + Yok -2 BA7 yehdds sl confounding®l 7FsAd & wiAls] F3

3]
v o7
%
olo
fols

29} field GotolA ¢ 5742 =2AHE
gad ZAY A9 BE 7S wEA7)H ¢
George Comstock® @&l "oda}AQl 2 (reasoning)el 7|ty B ds g2 Re] &

A2 (sensible conclusions)g WalEs Aol field Hdte TS5 AAE T KT
doE 23S 7hxa ek @A FE, AdAS AAHQ ]

d BAE Halrl A TRl

rr
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% 8-1. FISHER EXACT TEST

Pr{z) =

(vi) Hv) T () T (bg} !

tlatblctd!

where k! (“k factorial”) = I x2x ... Xk,
feg, 3 =1x2x3x4x5=120)

Exawmple
1., WELL TOTAL
EXPOSED 4 . 17 ral
UMEXPOSED O 19 149
TOQTAL 4 36 40

Odds ratio = undcofined
{cunnot divide by zem)

RBascd w0 the murgins of thiis lwo-by-twa table, coll a can take on values from O 1o 4, bt
none moe exteeme than 4. The probabilities for gach value from 3 to 4 are

Erabability
7 RIS 043!
S ADIITERIFTINY
/4012112117
A 230
740101211411 5!
Since thoere ure oo possible valucs of coll a more extreme than 4, the Gue-failcd 2 valne is
sunply 1.07. The ewo-taited I value is 007 + 0.04 = 8. 11, Givea s cutolf of 0.05, we
could not reject the avll hypothesis. )

Dby W B

2
17
™
12
240
3

PP S A B
3

SE3H2T11497
3i362i119
A1AE121119!
4136121119
$!13612119!

=007
= .28
= {139
- 0.22
= .04,

B2 8-2 Chi-square Table

Uhbi-Square FTable

DRGRET &F

FRODABILITY

FREEDGNM .50 0.20 010 0.05 002 0.0l XTI
1 0.435  1.642 2706 3841 5412 6.635 10.827
2 1386 3219 4605 54991 7824 0210 13.815
3 2366 4042 65251 7.815  9.837 11345 16.208
4 3357 598% 7779 9488 11.AA8 11.277 14365
s 4. 351 7.289 D236 11.070 13.388 151086 20547
1)) 9,342 13.442 15987 18307 21161 23.20Y 20.58%
15 14.339 18311 I2307  24.996  28.259 30.578  37.697
20 19,337 25.038 28.412 31410 35020 37.566 43313
s 24337 30675 34.3R2  3IT.6SZ 41566 44314 52,620
30 28336  36.250  40.256 43.773  47.962 S0.892 59.703

Notz: The Poersor chi-square test and the Yates correcied chi-sguare test Srom a two-by -1wo table
have ooe degree of lreedom, The Mantel-Hacnsazel chi-square also bas one degroee of freedom,

whether {1om & singic two-by-twa tuble ot from stratilied analysis,
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