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TABLE 5
10000 T Distributions of Instrumentally Individualized
9000 | Thyroid Doses for Age Groups of Children from

Settlements in Different Areas

8000 + e Percentage? of children with
..E 7000 4 loca;im;.- A thyroid dose (Gy) in interval
E and age group children =02 =02-1 >=1-5 =510 =10
2 6000
3 Settlements not evacuated
S 5000 - Rural areas
E 1-4 years 9.119 40 43 15 1.7 0.87
o 4000 - 5-9 years 13.460 62 31 6.5 044 0.07
g 3000 10—18 years 26.904 73 23 3.7 016 <0.01
E Urban areas
< 2000 1-4 years 5147 58 33 75 1.0 0.70
: 5-9 years 11.421 82 15 26 023 0.04
1000 -3 10-18 years 24442 91 7.7 14 012 <00l
0+ 1 Evacuated settlements
123 4567 8 9101112131415161718 1-4 years 1.475 30 45 22 2.7 1.0
Age, years 5-9 years 2432 55 36 84 058 008
10-18 years 4,732 73 23 36 0.13 0.02,

= Totals for each age group differ from 100% because of rounding of

FIG. 1. Distribution of the numbers of direct thyroid measurements individual entries.

made in Ukraine in 1986 according to age at the time of the accident.
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Figure 1. Dose—response relationship between inci-
dent thyroid cancers and 1-131 dose estimates in
a cohort study of thyroid cancer and other thyroid
diseases after the Chornobyl accident in Ukraine.
The solid line represents fitted RARs based on the lin-
ear ERR model; data points and aerror bars represent
category-specific RRs and 95% Cls for mean [-131
dose per category. The fitted linear dose response
was adjusted to pass through the lowest 1-131
category. The ERR was adjusted for sex, oblast of
residence at the first screening examination, and
continuous attained age.

Brenner et al. Environ. Health Perspective 119, 933-939 (2011)
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Table 2. Effect modification of the ERR of incident thyroid cancer per gray of exposure according to

selected characteristics.

Characteristic PY (n=73.004) Cases (n=B5) ERR per gray (95% CI)

Sex
Male 35,240 8 1.20(0.03 to 6.74)°
Female 37,764 37 2.66 (0.46 to 12.49)
pValue! 0.40

Age at exposure |years)
Dto<4 21,236 18 743 (< 1.67 to NE)®
41t0<12 34,941 AN 1.57 (-0.02 to 8.51}
12t0<18 16,827 16 0.69 (<004 toB.31)
p-Value 0.40

- ATaned age [years|

<22 26,440 16 2.08(0.10 to > 13.65)4
22t0<30 34,374 25 1.83(0.01t01197)
30to <40 12,190 24 0.74 (< 0.06 to 4.95)
p-Value 0.71

Time since exposure (years)®
<1867 1,209 21 285(0.08t04431F
16.7to <200 40,385 24 1.31 (0.05t07.18)
20.0-224 31,409 20 3.69 (0.43 to 42.80]
pValue 0.60

Oblast of residence’
Zhytomyr 70,7549 1 0.06 (< -0.02 to 1.08)f
Kyiv 14710 15 2.70(0.27 to 27 52}
Chemihiv 37 988 13 407 (0.95 to 16.80)
Value 0.008

Oblast of residence in 1986
Zhytomyr 20816 12 008 (<-001to1.27)h
Kyiv 13,443 " 1.22 (-0.02 t0 12.59)
Chemihiv 38,746 42 5.20(1.45to 21.40)
pValue 0.005

lodine prophylaxis in May—June 19867
No 51,6749 509 2.11 {036 to 9.28fF
Yes 18,154 12 1.03{<0.08 to 9.84)
pValue ) 0.56

Diffuse goiter®
No 57,122 45 1.78(0.33 to 6.4
Yes 15,882 0 207(003to>284)
pValue 0.89

Serum TG {ng/mL)’
<150 30,8457 n9 1.58 (<032 0 13.77)F
15.0t0<31.0 20687 n 1.89(0.18t012.21)
31.0-643.0 16,108 bl 258(0.16 to 3473}
pValue 0.92

Serum TSH (mlU/L)f
<13 17,2659 147 261 (006 to 30.83F
13to<?h 33,750 s 1.97 (0.06 to 12.30)
25754 19,448 2 1.05(0.02 to 7.60)
pValue 0.74

Urinary iodine {ug/L)"
<340 226749 209 0.60 (< —0.002 to 5.69)
34010 <500 15573 18 3.72 (0.36 to 52 48)
50.0-750.3 28,153 22 2.23(0.16t0 18.49)
p-Value 0.36

NE, not estimable.

*Adjusted for attained age and oblast ®p-Value for tests of homogeneity of linear trends across categaries of interest or
1 df interaction test between dose and continuous vanable. “Adjusted for sex, attained age, and oblast. ’Ad]usted for sex,
oblast, and time since exposure. *Difference between the exit date (date of thyroid surgery or last screening examina-
tion for those not operated upon) and date of the accident. fReported at interview or detected during the first screening
examination. 9Person-years or cancer cases may not add up to column total because of missing values {excluded from
analyses). "Adjusted for sex and attained age. Based on palpation by endocrinologist and defined as grade 0,1, 0r 2. In

the analysis, grades 1 and 2 were combined as the “yes” category.
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Fig. 6. Age-sex dependence of the integrated activities. The
narrow uncertainties shown carry just the uncertainties of Fig. 1;
the wide uncertainties contain also those from the cotrection
factors. They play a noticable role only for the oldest age groups.
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Fig. 7. Age-sex dependence of the thyroid doses. The narrow
uncertainties shown carry just the uncertainties of Fig. 6: the wide
uncertainties contain also those from the mass function.

Heidenreich et al. Health Phys. 80, 242-250 (2001)
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Fig. 7. Age-dependent thyroid mass for boys and girls of Kyiv and
Chemihiv Oblasts (filled circles) and Zhytomyr Oblast (open circles).

Likhtarov et al. Health Phys. 106, 370-396 (2014)
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wiE | EExXZ | LR 1me | smie | 10mm | 15mm | mA
(FH) o) | (2@ | G7E | 612m | (13178 | (18@uL)
134Cs &5 11E-05 | 7.3E-06 | 5.2E-06 | 5.3E-06 | 6.3E-06 | 6.6E-06
137Cs 2% | 88E-06 | 5.4E-06 | 3.6E-06 | 3.7E-06 | 4.4E-06 | 4.6E-06
M &5 17E-04 | 1.6E-04 | 9.4E-05 | 4.8E-05 | 3.1E-05 | 2.0E-05
B K AR 3.3E-03 3.2E-03 1.9E-03 9.5E-04 6.2E-04 3.9E-04
KIRURAA T (ZNVT 24 TF, BIOEERIITRRIVEDOHKIEZES|I A (CRP Publ.71)
_ RRIRLF— A L
BERIVADEE G

ICRPEEANETILEORKREZ(L,
1R HY1.78g, AL AN20g

RURHRE /LY TRUNERE  REL
RIZDINFARRICHFELIZGE

SRS o - - o | 18R | A
(EH) AR 1R | SR | 10RRE | gy | (=)
| BFERE (m¥day) | 2.86 5.16 8.72 15.3 20.1 292
1R ExRIKIRIEEZRIN
B ARG 11 19 19 17 14 10

X1 HFEHIFRkE (ICRP Publ.71)
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Considerations specific to release of radioactive substances, and radioiodine in particular
Dosimetric monitoring in case of a radiological or nuclear accident involving release of radioiodine

THYROID HEALTH
MONITORING AFTER
NUCLEAR ACCIDENTS

IARC EXPERT GROUP ON THYROID HEALTH MONITORING
AFTER NUCLEAR ACGIDENTS.
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PUBLICATION NO. 46
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