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Persistent health effects of dioxin contamination in
herbicide production
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Serum dioxin and cancer in veterans of Operation Ranch
Hand

Ketchum N, et al. Am J Epidemiol. 1999; 149: 630-639.

BFZEE Y Operation Ranch HandiB%&EAD T v FH
AR L 2,3,7,8-TCDD~ DB FE & o B
[ g7 )

KRH Air Force Health Study®xI5HD 5 5

Operation Ranch Hand (Z& L 7-i&%
ZEEFEN (FER) | BLUOR, AFET
~ v F 7 LRI 7 O 7 IR
L T\ 7z A3 O0peration(Z &M L TV 7o
7N (EmgR@ERE, MR IRE L LR

10ng/kg lipidLA T)
1982-19974E 7 A10H (Z oM FIZ A
EHB LI ANE S —R)
M2 A 3 2 IR EERE L1984, £7-
1Z19924R 12 E s, 77— A & 2 IEFRIED A
(m> hr—/) ([ZOWT, R L DR%
a VAT 4w 7 Al i@@ﬂ(%%#
I, BELL ;béb 3B o
Background (0-10ppt) , Low (27- 94ppt) ,
High (94-3290ppt) )
RAG TR AR, BOTORRE, AR, BUERE. fGE
FE. T AR MNg@l Y (EH LS D
HAZ2NT)
FEE B E T T o TR Ay X
4.5 (Low#f, 95%CIL: 1.0-20.4) ., &4
Tﬂifi mL&) %ﬂf£7j)0f—o P@%,ﬁ(ﬂ;ﬁﬁﬁ%%
B LT5E . B0 RIRET, g
VEBRL T T, LowkEN A v A 1 3.4
(95%CI: 1.5-8.0) . High#£2%2.7 (0.9-8.0)
Tholz, 20FLLETITA Y XN 1 2 T
[\l 572,
ABFFEDOR T3/ SV, BRIIRI204E LA
NTEBE SN Ay o EHIE, #1404
XFUUIBBRUANORETH DL EEZBILD,
BERE D%, Ny 7 777y RREL
DEETH 5. 10ppbLL T,

HFZEHIR -

WFFE 75

%= (B5)

Blood lipid concentrations of dioxins and dibenzofurans
causing chloracne
Coenraads P, et al. Br Assoc Dermatol. 1999; 141:
694-697.
WFEE R suny 7 xRHBET L MIRP & A A%
VIR RN D L
Ny run Tz )=V IEONELETY
o7 s FRENTWAEE, 7aaT7 7%
IR VSRR LT D8, JEIRE oS
B, ZOTHIZEHBELTELT., oL
DEFICHBHEATHRVA (2 br—b
) o ARABUIAH
WRIE A% B A 58 0D X 43
AR saa7 7 2RHBL L TS HECofh 4
A A% v E T, 1168 ~ 22308
peg-TEQ(WHO)/g lipid, MR L CW\52087
0 aT 7 RPN TNRWEETORE I
424~662 pg-TEQ/g lipid, =D = & LV 2
owe 77 XN BT D 0 F 650 ~
1200pg-TEQ/g lipid OHEFHTH S &5 2
bihd,
BTEQIZF S LT 5 D 13HxCDD/Fs T,
g Wi~ — A TiZHxCDD %% 2~ 3.5ng/g .
HxCDF32-5ng/lg CZ v a7 7 RS
L ATREMES D

KRE

fii®s (B%)

Cancer, Heart disease, and diabetes in workers exposed to
2,3,7,8-tetrachlorodibenzo-p-dioxin

Steenland K, et al. JNCI. 1999; 91: 779-786.

WFEE Y TARC = 7R — b DIBBII % i K T 6 -
R L, TCDD & 7 v Z D8 L O
WEFRD, SHICaR— hD69%DAD
T =4 &AW TIRE-FORBERICBEL T
Mt %,

e A > 0 ak— MFgE

xR 120U0.8. 77 v ME¥ER (5132A, 5h)



WFFEMIA] -
WFZEI5IE

19934 £ THIR L iILF
ST 2 VW TSMR G BB 1340k A
0) #HHEL, o=z y 7 ZElFE (i
PF—RETN) FHOCTELEZHEN

AR Fl (WER DT A T AL AR
healthy worker effect!d iR Z & D kb
ETAHIETRTON TV EEZ DN
%)

277 OSMRIZ1.13 (95%CI: 1.02-1.25) |
BRISHMEm AR o & i o IcBliZEn
L, MbLbEBEMHCEHAL I D
SMR=1.60, CMESHIZEE L TIZRe0g9 0 B
BRI R LTI A OBR R - OG BR,
=y 7 AENFED DI, BF I L TIELS
EDEALTTNED, L CLIERICE
LTEZA LT 7O MERMER RNWES
i,

TCDD -~ i FEREE AN RISE T (277 )
ERWETZ EamRmE, Lo L Z OmEISE
T — R OBRE L L 0 100-100015
DLYLTC, BER L~V L IFIF R
LAV TORFHIBR B 5,

RAEEA

FER

%5 (B%)

Serum dioxin and immunologic response in veterans of

Operation Ranch Hand

Michalek J, et al. Am J Epidemiol.
1038-1046.

1999, 149:

WFEEE R Operation Ranch HandiBf& 5 A % x4 &
LT, 2,3,7,8- TCDD~DIgFZ L o F g b
DOEEMEZ TR D

Air Force Health Study®*%#E D 5 5,
Operation Ranch Hand (Z& L 7-3i8%
ZeEEN (RERE) | BROEM, AFET
< F U LI RIRNCIRFE 7 ¥ 7 IS
L T\ /=2 0perationlZS I L TW o
7o N GEME@ERE, MR FRE L)
10ng/kg lipidPA ) . HLRIEAID 2\ ids
FEHRIFI A LT b AL RIED A%
T 5 ARG & D WIS IEE 2T 7
AL HIVEEHED N B ERN 2,

I SE TR Bz i 38 S & i < 7= (Candida
albicans, mumps, Trichophyton,
Bacterial antigen made from
Staphylococcus aureus : 4 FEOHUFHLIARL
R ENH G TR o A, BE L L
THI

i, BEoORORRE, AfE, BUERE, SOH
JEE

BA AL R L R OEAITIT— B
L7 TR b ZpinoTz,

NPT LBRBENO L A A% UIRE (B
faf) & SaIEERIZB L CR~ T M —
7

RIGE

WFZEITIE

AAE IR -
FESL
% (B

Olestra increases faecal excretion of
2,3,7,8-tetrachlorodibenzo-p-dioxin

Geusau A, et al. Lancet. 1999; 354: 1266-1267.
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Breast-fed infants, possibly exposed to dioxins in milk,
have unexpectedly lower incidence of endometriosis in
adult life

Tsutsumi O, et al. Int J Gynecol Obstet. 2000; 68:
151-153.
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Health effects of chronic exposure to polychlorinated
dibenzo-p-dioxins(PCDD),  dibenzofurans(PCDF) and
coplanar PCB(Co-PCB) of municipal waste inicinerator
workers

Kitamura K, et al. J Epidemiol. 2000; 10: 262-270.
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Seveso Women's Health Study: A study of the effects of
2,3,7,8-tetrachlorodibenzo-p-dioxin on reproductive health
Eskenazi B, et al. Chemosphere. 2000; 40: 1247-1253.
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Prostate cancer detection in veterans with a history of Agent
Orange exposure

Behzad M, etal. JUrol. 2001; 166: 100-103.
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Serum dioxin and hepatic abnormalities in veterans of peration

Ranch Hand

Michalek JE, etal. Ann Epidemiol. 2001; 11: 304-311.
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Dioxin exposure and public health in Chapaevk, Russia
Revich B, etal. Chemosphere. 2001; 43: 951-966.
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Health effects of dioxin exposure: A 20-year mortality study
Bertazzi PA, etal. AmJEpidemiol. 2001; 153: 1031-44.
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Serum organochlorine pesticides and PCBs and breast
cancer risk: results from a prospective analysis (USA)
Dorgan J, et al. Cancer Causes Control. 1999; 10: 1-11.
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Mortality in male and female capacitor workers exposed
to polychlorinated biphenyls

Kimbrough R, et al. JOEM. 1999; 41: 161-171.
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Breast Cancer Risk associated with Congeners of
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Zheng T, et al. Am J Epidemol. 2000; 152: 50-58.
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PCB congener profile in the serum of humans consuming

Great Lakes Fish

Humphrey H, et al. Environ Health Perspect.
108: 167-172.
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Risk of female breast cancer associated with serum
polychlorinated biphenyls and
1,1-dichloro-2,2"-bis(p-chlorophenyl)ethylene
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Repeated measurements of organochlorine exposure and
breast cancer risk (Denmark)
Hoyer A, et al. Cancer Causes Control. 2000; 11:
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Organochlorine exposure and breast cancer survival
Héyer A, et al. J Clin Epidemiol. 2000; 53: 323-330.
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Menstruation
polychlorinated

and

reproduction in women with
biphenyl (PCB) poisoning: long-term

follow-up interviews of the women from the Taiwan

Yucheng cohort.
Int J Epidemiol. 2000; 29: 672-6717.
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Breast cancer risk factors: PCB congeners
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Association between blood concentration of polychlorinated
biphenyls and manifestations of symptoms and signs in chronic
“Yusho” patients from 1986 to 1997

Tokunaga S, et al.
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Plasma concentrations of persistent organochlorines in relation
to thyrotropin and tyroid hormone levels in women

Hagmar L, etal. Int Arch Occup Environ Health. 2001; 74:
184-188.
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Neurobehavioral deficits associated with PCB in 7-year-old
children prenatally exposed to seafood neurotoxicants.
Grandjean P, etal. Neurotoxicol Teratol. 2001; 23: 305-317.
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Impairments of memory and learning in older adults exposed
to polychlorinated biphenyls via consumption of Great Lakes
Fish

Schantz SL, etal. Environ Health Perspect. 2001; 109:

605-611.
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Polychlorinated biphenyls in blood plasma among Swedish
female fish consumers inrelation to time to pregnancy
Axmon A, etal. J Toxicol Environ Health, Part A. 2001; 64:
485-498.
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(Time to pregnancy) (% How many months
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PEREDILTND, RAT Y B r—A -
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Environmental exposure to polychlorinated biphenyls and
quality of the home environment: effects on
psychodevelopment in early childhood

Walkowiak J, etal. Lancet. 2001; 358: 1602-1607.
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Case-control study

# AREE 3 br— VR ClR IR BN 2 HLig
Itk m 7% (Retrospective Study)
H%b@%é@mﬁf@%ﬁ(%@ﬁﬁm%%ﬁ%@)
Z - Xt (Odds ratio) (2 X 5T
~ v F 7 (Matching)

DES (Diethylstilbesterol
RHEANTO T Z b v 7 AR EDES~DIREE & i LR D224t
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1966-19694- DT, 15-22% DEFE A 8 NFE/E

HAREEZ b LIS, 1 40~y F 7 (EHFEHHBE5H, SES)
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HUZERFARE, WM, RO HBEFE, MERR (B) . =X ha s U gE5E
(VT AEZE) | MBI OREL OCHERE,

Selection bias O F[HEME (HuglZ & EF > T 5)
DIRMCH M v, WEPE L7 NISEIRIIZ =X he s
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AFENTHRIE)
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%'55753‘37)/)71 2R k)

IHiRbH 59, DESIC & 2O ATHEME K

DES Study 7>5DESAD Study (72 &) ~
Case-control Study7)» & Cohort Study~
B EHIEORERZ ., B SR THRT L (TNETOTHA AT HE2H)

FAT R« lr—R - ar ha—/Ui5E (Nested case-control study)
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DESOH 2 (FRFER)

DES# 5 G-
ViPE 33 ( 3.9%) 17 ( 2.1%)
VRPEZR L 807 (96.1%) 789 (97.9%)
BRI 16 ( 2.0%) 4( 0.5%)
A7 783 (98.0%) 777 (99.5%)
H/ERFAT < 25009 59 ( 7.4%) 36 ( 4.6%)
HERHAE > 25009 739 (92.6%) 739 (95.4%)
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KR, BEIME (Precision, Reliability) —  #47= (Error, Random error)
ot & HEOHER D Xkf 5
IERfEME, 2240 (Accuracy, Validity) — XA 7 A (Bias. Systematic error)

BEA->BEH (—#k{b)
(AR D) 5 DNTRERITHESI 2 S O TIEHR N
REOEHEXM : EOREMEND L)
BUFFEX MR AL ND (BEH)

MERREBDDIOD : A TR (BIEFRITENT, HEHAREE - RENLAELD)

1. BFZEETEL, kPR R
admission rate (Berkson), assumption, autopsy series, centripetal, design, diagnostic access,
diagnostic purity, digit preference, lead time, length, membership, migrator, missing clinical data,
non-contemporaneous control, popularity, prevalence-incidence (Neyman), procedure selection,
referral filter, sampling, selection, starting time, susceptibility, unacceptable disease, volunteer,
wrong sample size

2. FEfl
apprehension, ascertainment, attention, bogus control, compliance, contamination, detection,
diagnostic suspicion, diagnostic vogue, end-digit preference, expectation, exposure suspicion, family
information, insensitive measure, instrumental error, interviewers, missing values, obsequiousness,
observer, performance, previous opinion, recall, response, substitution game, therapeutic personality,
transfer, unacceptability, underlying cause, unmasking (detection signal), withdrawal

3. fEHTEY
data dredging bias, estimator, in handling outliers, post-hoc significance, repeated peeks, scale
degradation, tidying-up

4. Zofh
the all's well literature, cognitive dissonance, confounding, correlation, ecological, hot stuff,
interpretation, magnitude, mimicry, mistaken identity, one-sided reference, positive results,
publication, reporting, rhetoric, significance, under-exhaustion, wish

« MREBINFFO A T A 2 BIRSA T A (Selection bias)
s HAEEMFOSA T A F# A 7 A (Information bias) —#445>%H (Misclassification)
- Z#& (Confounding)

ol ZxGH L LTEBRLTLE D,
— LA FTHE (ex. Healthy Worker Effect)



WREE AN A 2 3 D BRIC, BRAANCER S 727kl (598) 2L TLE D
Differencial misclassification, Nondifferencial misclassification

a7k— NMFFECOBREENFEE T D BRCAE U D0 EIE, TRBEAOA T L 3 EERICA L
HEEZDDON—WKHITHAS S L (nondifferential misclassification) . — 57 —AL=z v b
— NV THD I EDHERD masking SV TWVZRUVRILTIL, A4 > ¥ B a—I2 k> CTIRENE
11RO ET LA, F— AN K VEEMR A X Ea—F TV, 2 br— L DT
IREZHURE O IEMEMEIC A2 72 D REMED B % (differential misclassification)

BRI & 5 U TN nondifferential misclassification 234 U723&1%. U A 7 ot v
ROl E . BEOfES TR L] OFMICED HoRETHNIE1LIZ, ZORETH
X0 lcur-31F %) | differential misclassification DA IIAE 8 5 A1 —E L7

JREE . FEREDNDIIUTTREEILATEE (but DB BAA T R D)
cf. Measurement error

Confounding factor Confounder
RN —TD RBREZT RN TGEOWRE 7 NV —7 ) LRICICRLRVGE, A
FET D, — W7 =T ORI T AN LT R

RHBEROLERIE 1. SHERERRO Y 2777 7 54—
2. AGENIIRBEAREEEL TS
3. SSRERIT, BREE L RO R B ORI b 5 TR
1. HIR (W)
2. ~vFLs BRI
3. JEBIRRET (B F8)
4. %ZEET IV (Black BoxHIfEHT)

- ZAE O -

cf.. HREMERXN — KHEEAZSIEEZT
TNV X HIEEIIARTRE
J&Z TR A S Y

1. BEEEICK 3% — () JEEIETER ((Age) Adjusted mortality rate)
2. MBHEICX 2% — JEYE{LIELC L (Standardized Mortality Ratio, SMR)
3. wT I e~ )b (Mantel-Haenszel) #HEE — BRI - VAT 4y XE

SMR Mantel-Haenszel
1. LFoWTFarogs, mE 3L oMz =3,
- BB TR SN TR EEVR R WES
CIREERE, HBBERETH, BIERINEARHOAHNEE TREREVDDRWES
- B BITBWT, FEREREO N-FEEDBBEROZ U TE DO TREWVWGA
2. &RBOMMFIEE — DY A Mantel-HaenszelfE BB 4 . %8 DIEN R 72 585 SMRE W5,
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2. WhHNY—FKET L
AFRET — 2 . BRI X 6T — Rib—EORE, FHEEL
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W OFFHE T LT — Z TN 2 RE LTV D28, BRI 2 FF>T — % 249
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Wz DY 7 b= TIXEE LD,

FHEAME 25RO 7= fiEHT D] : GEE (Generalized Estimation Equations)
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AR EIREEE 1B Tl e OREHREZEY AN (BGE & OBIEMKR)

A ARDFIEFHERL D [P FE R I IR & LERTHEICRZR B2y (19954) |
A AL Z PR, 7 VOGS 738 E 24TV FHiRdT & 32kt
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- ZHME (validity) & FFHIME (Repeatability)
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1. VA7 «- 78X A K (Risk Assessment)
— U A7 « <34 b (Risk Management)

X7 « TEAAL B
HERREAA 57202 L (Hazard Identification) .
HEEISDRfRZ S & (Dose-Response Relationship)

AN& D WIBREE~DIRFEREZ ] 5752 L (Exposure Assessment)
FZICAELD Y A7 ORELZHHMZT 5 (Risk Characterization)
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