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TABLE 1 Incidence of thyroid cancer in children in Belarus

Regicn of Years

Belarus 1986 1987 1988 1989 1990 1991 1992% Total
Brest 0 Q 1 1 3] 5 5] 18
Vitehsk o} ¢ 0 0 1 3 ¢} 4
Gomel 1 2 1 2 14 38 13 71
Grodna 1 i3 1 2 0 2 3] 13
Minsk o] 1 1 1 1 4 4 12
Mogilev o] 0 0 0 2 1 1 4
Minsk City 0 0 1 0 5 2 1 9
Total 2 3 5 6 29 55 30 131

* Six months of 1982,

1991 and is projected to be not less than
60 in 1992, This increasc is not uniformly
distributed across the country: for exam-
ple. there is no significant increasc in
Mogilev, Minsk City or Vitebsk. By far
the greatest increase 18 seen in the
Gomel region, from one or two cases per
vear to 38 in 1991, and a less obvious
increase is seen in the Brest and Grodno
regions.

The Gomel region lies immediately to
the north of Chernobyl and is known (o

have recsived a hich lounl Af radinastic.
paring detalied repor[S Ol vano
of the problem.
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explanation for the incrcase in the fre-
quency of thyroid cancer is that it is a
dircct conscquence of the accident at
Chernobyl.

Vasili 5. Kazahov

Ministry of Health of Befarus,

House of Government,

220010 Minsk, Belarus

Evgenl P. Demidchik

Thyroid Tumour Centre.

F. Skorinay Avenue 64,

220600 Minsk, Belarus
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Thyroid Cancer Detection by Ultrasound Among
Residents Ages 18 Years and Younger in Fukushima,
Japan: 2011 to 2014

Toshihide Tsuda,* Akiko Tokinobu, Eiji Yamamoto, and Etsuji Suzuki®

Background: After the Great East Japan Earthquake and Tsunami
in March 2011, radioactive elements were released from the Fuku-
shima Daiichi Nuclear Power Plant. Based on prior knowledge, con-
cern emerged about whether an increased incidence of thyroid cancer
among exposed residents would occur as a result.

Methods: After the release, Fukushima Prefecture performed ultra-
sound thyroid screening on all residents ages <18 years. The first
round of screenine included 298.577 examinees. and a second round

EH 8BS &%

the assumption that the rest of examinees were disease free, an incidence
rate ratio of 12 has already been observed (95% CI =5.1, 23).
Conclusions: An excess of thyroid cancer has been detected by
ultrasound among children and adolescents in Fukushima Prefecture
within 4 years of the release, and is unlikely to be explained by a
screening surge.

(Epidemiology 2016;27: 316-322)
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Mogilev o] 0 0 0 2 1 1 4
Minsk City o] 0 1 0 5 2 1 9
Total 2 3 5 6 29 55 30 131
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1991 and is projected to be not less than
60 in 1992, This increasc is not uniformly
distributed across the country: for exam-
ple. there is no significant increasc in
Mogilev, Minsk City or Vitebsk. By far
the greatest increase 18 seen in the
Gomel region, from one or two cases per
vear to 38 in 1991, and a less obvious
increase is seen in the Brest and Grodno
regions.
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Thyroid Cancer Detection by Ultrasound Among
Residents Ages 18 Years and Younger in Fukushima,
Japan: 2011 to 2014

Toshihide Tsuda,* Akiko Tokinobu, Eiji Yamamoto, and Etsuji Suzuki®

Background: After the Great East Japan Earthquake and Tsunami
in March 2011, radioactive elements were released from the Fuku-
shima Daiichi Nuclear Power Plant. Based on prior knowledge, con-
cern emerged about whether an increased incidence of thyroid cancer
among exposed residents would occur as a result.

Methods: After the release, Fukushima Prefecture performed ultra-
sound thyroid screening on all residents ages <18 years. The first
round of screening included 298.577 examinees. and a second round
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the assumption that the rest of examinees were disease free, an incidence
rate ratio of 12 has already been observed (95% CI=5.1, 23).
Conclusions: An excess of thyroid cancer has been detected by
ultrasound among children and adolescents in Fukushima Prefecture
within 4 years of the release, and is unlikely to be explained by a
screening surge.

(Epidemiology 2016;27: 316-322)
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Francine Laden, ScD_, President

Veranica Vieira, D Sc , Secreiory-Treasurer
Manolis Kogevinas, M D, Ph D, President-elect

The following correspondence was sent on lanuary 22, 20186, to authorities in Japan including

Ms Tormoko Kitajima, Director General, Environmental Health Department, Ministry of the Environment Government
of lapan

Mr. Hiroyuki Kobayashi, Chief, Department of Health and Welfare, Section for Fukushima Health Management Survey

Ms Tamayo Marukawa, Minister of the Environment fascertained), Ministry of the Environment Government of Japan

On behalf of environmental epidemiologist, we at the International Society for Environmental Epidemiology {ISEE),
the largest international professional organization for such sdentists, are concerned about the recent scientific
evidence suggesting an increase in the risk of thyroid cancer among residents of Fukushima that is much higher than
previously anticipated.

The recently published study® demonstrates a 12-fold higher risk of developing thyroid cancer among residents of
Fukushima compared to the rest of the Japanese population. This is an exceptionally high risk, as pointed out in the
commentary to the published paper. This study builds on previous concerns about the lack of appropriate data and
studies to monitor the long-term impadt of the Fukushima nuclear disaster on local residents. Preliminary results of
the study were presented at a special Symposium, organized at the ISEE Annual Meeting in Sao Paolo in September
2015. The discussion at the Symposium demonstrated great scientific interest of the Society members in follow up of
health consequences of Fukushima accident.

The study illustrates the need of the on-going, systematic screening of the population affected by the accident, enabling
early detection and treatment of the cases of thyroid cancer. Besides diredt benefits to the affected population, such
prospective study has great value for building up global knowledge about risks of ionizing radiation.

We appeal to the government as the stakeholder serving the interest of the people, to develop a series of measures
to scientifically document and follow up the health of residents of Fukushima and to better understand and estimate
the risks from the acddent that happened in 2011. We believe that detailed monitoring of population exposure to radiation
possibly remaining in the environment after the accident remains necessary both for scientific and preventive reasons.
Such studies would provide invaluable contribution to the global body of knowledge on health consequences of
nuclear accidents and ways for reduction such risks in affected populations.

ISEE would be available to assist and support activities where needed by utilizing the expertise of its members. We
would be interested to know if, and how, you would envision the involvement of ISEE as an independent international
professional organization.

We would appreciate hearing back about your perspective regarding our letter and your future plans regarding this
important matter.

Sincerely
%m%&\
Frandine Laden PhD

President of ISEE

cc. World Health Organization

U Tsmda T et al, Thyraid Cancer Iy on by Ul d Among Reddents Ages 18 Years and Yomngerin Fok
2015 DOL 10 119 V/EDE_ (000000 000000385

Fapan: 2011 to 2014_Epidemiology
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3. 'IIE,L.~7:—9 http://ganjoho.jp/professional/statistics/statistics.html

10~ 15~ 20~ 25~ 30~ 35~ 40~ 45~ 50~ 55~ 60~ 65~ 70~ 75~ 80~ (%EE*&)

vear 07409 4 49 24 29 34 39 44 49 54 59 64 69 74 79 g4 S0 tota

1985 0 0 0 2 2 7 14 19 15 13 13 27 12 10 12 14 5 4 169
1986 ©0 ©0 0 2 1 4 5 7 9 9 26 3 19 17 26 14 1 4 180
1987 0 0 0 0O 5 2 7 16 14 16 24 27 21 15 17 13 8 71 192
1988 0 ©0 2 1 2 2 9 10 12 8 29 17 22 15 18 15 6 5 173
1989 0 1 1 1 2 5 12 14 20 22 11 17 27 15 16 11 8 71 192
1990 0 O ©O0 O 7 7 7 18 37 25 26 27 27 24 21 16 6 7 255
1991 0 O O 4 5 7 11 25 35 28 34 29 34 39 31 11 5 5 303
1992 0 ©0 ©0 3 3 6 9 10 21 20 33 27 31 30 24 19 14 5 255
1993 0 ©0 2 5 2 5 6 16 13 33 27 25 23 22 18 14 8 71 22
1994 0 O 2 2 2 8 9 16 16 26 32 30 30 27 20 18 12 11 261
1995, 0 ©0 O 1 7 7 8 10 26 35 26 28 40 30 29 22 15 9 293
1996 0 O O 2 4 7 4 14 26 38 23 30 36 40 38 13 12 5 292
1997 0 0 2 1 7 7 9 13 27 40 34 2 22 39 30 17 13 9 29
1998 0 ©0 1 1 5 10 7 12 22 30 31 28 30 35 26 2 12 7 277
1999 0 0 2 2 3 6 11 18 26 34 26 25 32 39 37 25 14 13 313
2000 0 1 1 0 4 3 9 11 23 25 24 31 30 39 28 25 12 12 278
20000 0 0 2 1 4 3 12 9 17 29 36 25 32 38 20 23 10 14 284
202 0 0 1 2 6 1 13 11 12 25 40 29 31 27 26 19 15 11 269
203 0 0 1 0 7 10 4 20 15 25 40 35 36 27 36 30 19 18 323
204 0 0 0O 2 8 10 12 11 16 21 40 45 24 28 33 30 12 12 304
20066 0 0 0 1 7 10 10 13 19 32 43 50 41 30 42 32 28 8 366
206 0 0 0O 3 6 9 17 12 23 28 30 42 46 39 44 28 9 19 355
4 6 12 15 30 36 49 56 43 40 44 32 19 14 403

4 9 14 20 26 39 38 41 52 44 45 38 19 18 409

4 6 24 19 30 23 34 51 49 38 35 42 21 15 391

6 9 17 16 30 30 44 48 57 46 45 45 29 19 444

total 117 166 272 375 562 690 813 846 847 793 770 586 338 265 7503
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3. "IE,._,\7'\\—'5‘ http://ganjoho.jp/professional/statistics/statistics.html (%r ;_'_z)
O~d 5~9 10~ 15~ 20~ 25~ 30~ 35~ 40~ 45~ 50~ 55~ 60~ 65~ 70~ 75~ 80~ 85~  al IE$
year 14 19 24 29 34 39 44 49 54 59 64 69 74 79 84
1985 00 00 00 08 10 30 51 65 64 56 51 108 59 64 91 147 90 134 46
1986 00 00 00 08 05 1.8 19 22 41 39 103 120 89 10.7 193 140 124 122 49
1987 00 00 00 00 26 09 28 51 6.1 69 97 107 94 91 125 125 134 196 52
1988 00 00 07 04 10 09 3.7 33 49 35 120 68 95 88 132 140 96 130 4.7
1989 00 04 04 04 10 24 51 49 83 94 47 68 114 82 118 101 121 171 53
1990 00 00O 00 0O 38 34 30 66 128 110 114 109 112 126 149 143 87 163 70
1991 00 00 00 15 26 36 49 96 112 130 151 119 141 193 213 96 68 11.1 8.3
1992 00 00 00 1.2 15 30 40 40 68 89 146 112 128 142 159 164 182 103 70
1993 00 00 08 21 09 25 27 66 43 136 120 106 95 100 114 120 100 135 6.2
1994 00 00 08 0.8 09 4.1 42 6.7 56 99 139 132 124 120 119 154 147 1938 7.2
1999 00 00 OO 04 34 35 38 43 96 123 116 125 16.7 13.1 165 181 178 153 8.1
1996 00 00 00 09 19 34 20 61 100 123 109 136 152 174 204 103 13.7 79 8.1
1997 00 00 09 05 33 34 45 58 109 131 153 117 94 169 154 129 146 132 8.2
1998 00 00 05 05 24 47 35 54 91 101 130 127 131 151 128 145 133 96 7.7
1999 00 00 09 1.0 15 28 54 84 109 121 101 110 144 169 178 169 154 169 8.7
2000 00 05 05 0.0 2.1 14 45 52 99 9.3 85 141 137 171 133 162 125 1438 1.7
2001 00 00 10 05 22 14 57 44 75 113 118 120 148 16.7 136 140 100 16.2 79
2002 00 00 05 10 33 05 6.1 54 54 102 133 133 143 120 121 110 142 121 7.5
2003 00 00 05 00 38 438 19 99 68 105 137 149 166 122 16.7 166 170 189 9.1
2004 00 00 00 1.1 45 5.0 55 54 7.5 90 145 178 108 131 154 16.2 100 121 8.6
20060 00 00 00 05 41 5.1 46 65 90 140 163 182 190 142 19.7 170 221 76 104
2006 00 00 00 17 36 48 78 57 114 125 118 141 226 186 206 147 6.7 170 10.2
00 00 00 18 24 33 56 71 149 163 203 190 20.1 191 208 16.7 133 119 116
00 00 06 06 25 51 68 94 130 180 16.2 143 226 210 216 196 127 145 119
00 00 00 00 26 35 120 88 150 109 147 188 19.7 177 173 217 137 114 114
42 54 151 144 195 185 210 221 226 233 185 136 13.1
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* Six months of 1992.

1991 and is projected to be not less than
6 in 1992, This increase 1s not uniformly
distributed across the country: for exam-
ple, there 1s no significant increase in
Mogilev, Minsk City or Vitebsk. By far
the greatest increase is seen in the
Gomel region, from one or two cases per
year to 38 in 1991, and a less obvious
increase 1s seen in the Brest and Grodno
regions.

The Gomel region lies immediately to
the north of Chernobyl and is known to

cxplanation for the increase in the fre-
quency of thyroid cancer is that it is a
direct consequence of the accident at
Chernobyl.
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1991 and is projected to be not less than
6 in 1992, This increase 1s not uniformly
distributed across the country: for exam-
ple, there 1s no significant increase in
Mogilev, Minsk City or Vitebsk. By far
the greatest increase is seen in the
Gomel region, from one or two cases per
year to 38 in 1991, and a less obvious
increase 1s seen in the Brest and Grodno
regions.

The Gomel region lies immediately to
the north of Chernobyl and is known to
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cxplanation for the increase in the fre-
quency of thyroid cancer is that it is a
direct consequence of the accident at
Chernobyl.

Vasili S. Kazakov

Ministry of Health of Belarus,

House of Government,

220010 Minsk, Belarus

Evgeni P. Demidchik

Thyroid Tumour Centre,

F. Skorinay Avenue 64,

220600 Minsk, Belarus

105 A5YD
LkcRAE

iz}

1988 1989 1990 1991 1992 1993
0.3 0.3 1.7 1.1 4.5 6.7
%) (%) 0.3 1.0 0.7 (%)
0.5 0.1 3.3 11.3 8.8 9.4
0.4 0.8 %) 0.8 1.5 1.5
0.3 0.3 0.3 0.3 1.1 1.1
%) (%) 0.7 0.7 0.4 2.4
0.3 %) 1.3 0.5 1.0 1.3
0.3 0.3 1.2 2.5 2.8 3.4

ALKt (2011) p.52
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Kwvalerie Beral and Gillian Reeves

Imperial Cancer Research Fund,
Cancer Epidemiology Unit, University of Oxford,
The Radcliffe Infirmary, Oxford, OX2 6HE, UK

Nature 359, 22 October 1992
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Radiation Effect Research Fundation,
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Nature 359, 22 October 1992
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SCIENTIFIC CORRESPONDENCE

We examined 11 d“ére%éﬁlgd had

operations for thyroid carcinoma and
were now hospitalized for post-operative

msoxzz \fltar Chernoby|

BB~ DR

problems, and is pldung great strains
upon the health services of our new

management or evaluation of metastatic
disease. We were shown the complete
records for these patients, including X-
rays and echograms before and after

country. It also provides an oppo ‘
which we hope will not be reped &
study the consequences of major €Xpo-

treatment. All were diagnosed during
sure of a population to isotopes of iodine  the past 3 years, eight havmg bee vmg
from fallout. We are collaborating with in the Gomel r 3t the t1
several international groups and are pre- Chernobvl accideg d two in
narine detfailed rennrte of variong agnects or at dm(mnclc mc -
N1a UV HhS R e B R eE) \'E'n’\O)ir\*%
N1b LAIILWVILLS D EHRISEERY) >/ N Al FE = (F Rl D IR

R NETET=E LHEFRU D/ NEI~DERFE
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|\

HAKBRSV 2 5541 (42%) HAKRSN =E 44%
) /NEERFE 41+38 = 79651 (60%) )/ \Ei#xiE 75%
Nature 359, 3 September 1992 RERRRERRE
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Tsuda et al.

TABLE 2. Prevalence, Prevalence Odds Ratios (POR), and Incidence Rate Ratios (IRR) in Each District up to December 31, 2014

Internal Comparison External Comparison
Prevalence of Thyroid Cancer

Cases per 10° (95% CI)

Areas and Districts (1) to (9) POR (95% CI) IRR? (95% CI)

Nearest area (1) (2011 fiscal year) FE X (X 359 (201, 592) 1.5 (0.63, 4.0) 30 (17, 49)

Middle area (2012 fiscal year) i@y 402 (304, 522) 1.7 (0.81, 4.1) 33 (25, 43)
North middle district (2) L& 237 (123, 414) 1.0 (0.40, 2.7) 20 (10, 35)
Central middle district (3) &R 605 (302, 1,082) 2.6 (0.99, 7.0) 50 (25, 90)
Koriyama City district (4) B 462 (299, 683) 2.0 (0.87, 4.9) 39 (25, 57)
South middle district (5) A D 486 (210, 957) 2.1 (0.7, 6.0) 40 (17, 80)

Least contaminated area (2013 fiscal year) 332 (236, 454) - 28 (20, 38)
Twaki City district (6) 18 55 s th 35 451 (282, 682) 1.9 (0.84, 4.8) 38 (24, 57)
Southeastern least contaminated district (7) B E R S ED) 236 (95, 486) 1 (reference) 20 (7.9, 41)
Western least contaminated district (8) B 7ER 305 (146, 561) 1.3 (0.49, 3.6) 25 (12, 47)
Northeastern least contaminated district (9) EIbEER 0 (0, 595) 0.00 (0.0, 2.6) 0.00 (0.0, 50)

ATHY IRRs were basgffon.diafihofls by homBaite s i m N on, theflRRs for external comparisons using a latent duration of
4 yearsfvere 2 \4 yrifhe ! ! ‘j o, n [T : 1 idllle arca Jing= (95% CI = 10, 24) in the least contaminated area
for whil e nati f o =l cANSIR E*jl =9

NEBLLE DS BMR NS BRI THZEREF VXL
[TSBICEAYISRIEFERATENZEZD,

Toshihide Tsuda et al.
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Secretariat Infinity Conference: G1 oy

F03-9254178 (Veice) W3 -925 9453 (Fax)
info@iseepi org (E-Mail)

3 (Contact Doresn Albertson)
J E E ) 1035 Steding Road, Hamdon, VA 20170

Francine Laden, ScD_, President
Veranica Vieira, D Sc , Secreiory-Treasurer
Manolis Kogevinas, M D, Ph D, President-elect

The following correspondence was sent on lanuary 22, 20186, to authorities in Japan including

Ms Tormoko Kitajima, Director General, Environmental Health Department, Ministry of the Environment Government
of lapan

Mr. Hiroyuki Kobayashi, Chief, Department of Health and Welfare, Section for Fukushima Health Management Survey

Ms Tamayo Marukawa, Minister of the Environment fascertained), Ministry of the Environment Government of Japan

On behalf of environmental epidemiologist, we at the International Society for Environmental Epidemiology {ISEE),
the largest international professional organization for such sdentists, are concerned about the recent scientific
evidence suggesting an increase in the risk of thyroid cancer among residents of Fukushima that is much higher than
previously anticipated.

The recently published study® demonstrates a 12-fold higher risk of developing thyroid cancer among residents of
Fukushima compared to the rest of the Japanese population. This is an exceptionally high risk, as pointed out in the
commentary to the published paper. This study builds on previous concerns about the lack of appropriate data and
studies to monitor the long-term impadt of the Fukushima nuclear disaster on local residents. Preliminary results of
the study were presented at a special Symposium, organized at the ISEE Annual Meeting in Sao Paolo in September
2015. The discussion at the Symposium demonstrated great scientific interest of the Society members in follow up of
health consequences of Fukushima accident.

The study illustrates the need of the on-going, systematic screening of the population affected by the accident, enabling
early detection and treatment of the cases of thyroid cancer. Besides diredt benefits to the affected population, such
prospective study has great value for building up global knowledge about risks of ionizing radiation.

We appeal to the government as the stakeholder serving the interest of the people, to develop a series of measures
to scientifically document and follow up the health of residents of Fukushima and to better understand and estimate
the risks from the acddent that happened in 2011. We believe that detailed monitoring of population exposure to radiation
possibly remaining in the environment after the accident remains necessary both for scientific and preventive reasons.
Such studies would provide invaluable contribution to the global body of knowledge on health consequences of
nuclear accidents and ways for reduction such risks in affected populations.

ISEE would be available to assist and support activities where needed by utilizing the expertise of its members. We
would be interested to know if, and how, you would envision the involvement of ISEE as an independent international
professional organization.

We would appreciate hearing back about your perspective regarding our letter and your future plans regarding this
important matter.

Sincerely
%m%&\
Frandine Laden PhD

President of ISEE

cc. World Health Organization

"Tsuda T etal, Thyraid Cancer Detection by Ut d Among Residents Ages 18 Years aud Youngerin Folushima Fapan: 2011 to 2014. Epidemiology
2015 DOL 10_1097/EDE. (0000000000385
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Fig. 2. Comparison of odds ratios (ORs) predicted by the best-fitting risk models = model—linear dose-response model for doses of <1 Gy (curve 3); the log-linear
with categorical odds ratios estimated in 11 dose categories. Results from the  model—linear-quadratic dose-response model for doses of <2 Gy (curve 4);
following models are presented: the excess relative risk (ERR) model—linear-  the log-linear model—linear-quadratic dose—response model for doses of <1 Gy
quadratic (L-Q) dose—response model over the entire dose range (curve 1); the  (curve 5); the log-linear model—linear-quadratic-cubic dose-response model
ERR model—linear dose-response model for doses of <2 Gy (curve 2); the ERR  over the entire dose range (curve 6). Error bars = 95% confidence intervals.

Elisabeth Cardis et al., J. National Cancer Institute, 97, 10 724-732, May 18, 2005.
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Fig. 2. Comparison of odds ratios (ORs) predicted by the best-fitting risk models
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model—linear dose-response model for doses of <1 Gy (curve 3); the log-linear
model—linear-quadratic dose-response model for doses of <2 Gy (curve 4);
the log-linear model—linear-quadratic dose—response model for doses of <1 Gy
(curve 5); the log-linear model—linear-quadratic-cubic dose-response model
over the entire dose range (curve 6). Error bars = 95% confidence intervals.

Elisabeth Cardis et al., J. National Cancer Institute, 97, 10 724-732, May 18, 2005.
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