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Epidemiology of Low-Dose Ionizing Radiation Exposure and Health Effects
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ABSTRACT

Low-dose radiation exposure has received considerable attention because it reflects the general public’s
type and level of exposure. Still, controversy remains due to the relatively unclear results and uncertainty
in risk estimation compared to high-dose radiation. However, recent epidemiological studies report direct
evidence of health effects for various types of low-dose radiation exposure. In particular, international
nuclear workers’ studies, CT exposure studies, and children’s cancer studies on natural radiation showed
significantly increased cancer risk among the study populations despite their low-dose radiation exposure.
These studies showed similar results even when the cumulative radiation dose was limited to an exposure
group of less than 100 mGy, demonstrating that the observed excess risk was not affected by high exposure.
A linear dose-response relationship between radiation exposure and cancer incidence has been observed,
even at the low-dose interval. These recent epidemiological studies include relatively large populations, and
findings are broadly consistent with previous studies on Japanese atomic bomb survivors. However, the health
effects of low-dose radiation are assumed to be small compared to the risks that may arise from other lifestyle
factors; therefore, the benefits of radiation use should be considered at the individual level through a balanced
interpretation. Further low-dose radiation studies are essential to accurately determining the benefits and

risks of radiation.
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Highlights:

- Low-dose radiation exposure causes
increased cancer risk in the human
population.

- The effect size of the cancer risk caused
by low-dose radiation exposure is small
compared to the baseline cancer risk.

- Radiation risks and benefits should be

interpreted from a balanced perspective.
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(& D). AL 6~12 mGyoll EFSHIA| T WE o] 3}
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27t 100 mGyZ 100 mGyg
axt 4 BRHY (MGy)  ELMOCEE Sxt4 WM MGy  EUNORIHE
(95% 2177 (95% H=i12h)

oata 22 18 0.7 (0.1, 1.0) 17 7 1.6 (-2.3,2.7)
= 7 34 0.8(0.4, 1.3) 12 12 0.9(2,3.7)
EI=Eli= 84 39 0.86 (0.20, 2.22) 63 10 0.04 (-0.12, 1.6)
A= 135 43 1.2(0.4,3.1) 74 12 3.0(0.3,10.9)
e - - - 1,093 6 13 (2, 26)
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B(Hill) o] T2 ALY 72 Ao tja) A2 k= H upy A9 L= (strength of association) 0Is%
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tion)?® So] L% 7 QJch M5 JiHAM(biological plausibility) ==
Qzhg H7H= Aot Q17 7ko] ke sj4e] 7Hsaick SOld(specificity) DS
ALY AN B Aol Eoldss Ay gyge] 1o 1A ] Blcoherence) ==
- = 8 = ASH S (experimental evidence) n[psk=2
UErd gHE0] EobA, AN L2 QIR oF WA Qo]
Bt B) 2 o] 015 2100l Al HL0. Mol 71 I 7 AbS(analogy) 0IXg
wrgeitial o 4= Qlet 1y 7iQ1A Ao A= B iR
H 3. S8E TS E HT0M M0 T2 o] NS
SRUEYFE) 100 mSvOM2| M RI=(95% +1272h) HHE SHAF S 2 AFYA} 2
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59 &0d gL S 01"y 2 3.09 (1.41~5.92) 87
54 24 WEd 2.56 (1.09~5.06) 79
Uy Sy e 0.36 (0.00~2.36) 36
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gd a7d HEEl S5 01y =2 4.88(1.79~10.17) 75
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59 &0d #HEEL S 01"y = 0.53 (0.00~8.95) 56
54 24 Wl 0.00 (0.00~5.90) 52
Uy Sy e 0.00 (0.00~9.46) 31
ad g8y sy 45.09 (7.86~192.50) 28
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