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Calculation of haﬁpy life expectancy and its application to environmental and
disaster-related health risk assessment

Murakami, Michio
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This study compared disaster- and environment-related health risk factors
using happy life expectancy (HpLE) and loss of happy life expectancy (LHpLE). HpLE in Japan was 37.5
years for men and 49.1 years for women. LHpLE due to diabetes and psychological distress among
people affected by the Fukushima disaster was about two orders of magnitude higher than that due to
radiation-induced cancer. LHpLE due to environment-related health risk factors such as radon,
arsenic, and PM2.5 was two to four orders of magnitude lower than that due to psychological distress

under normal circumstances.



2011

2 3

(4

PM2.5

1) (@)

(4)
3065 29199
Ci21002

()

(5)

2-11
JHTF-2021-0006

2021318NI-(1)

1)

20 69

19 70

)
UNSCEAR
20 1
0.96mSv
2

(12)

(13) (14)

0.00042mg/kg/day PM2.5

1pg/ms3
3)
40 74

JMDC
74

(4)
5000

2022 9

2009

(5-11)

(4

2022 7
5000

20 60
80
14.5mSv (1)

15Bg/m3

2012 2020

(15)

2010

2017

1 2020 12

20

®)

850



20 2021 11 2022

1 562
20
2018 1 680 (16, 17)
)
(5)
2022 7
2015 9
)
0
20 40-74
(4)
(18, 19
()
)
(20) (21, 22)
100Bg/m?3 (23
U.S. EPA

Integrated Risk Information System(24)
Health Canada (25)

0.1 PM2.5
(26)
40-74
1 7
(27)
(28
(29 K6 13
8 K6
(30)
2019 (32)
1) (32
2022 7
20 60 0.43-0.50 20 60 0.51—
0.62 P > 0.05
P < 0.001
375 49.1 2015
0.47-0.58 0.65-0.68 41.7
57.5 4
) (33, 34)
2010 2017
7 3
JMDC 2009 1 2020 12



40-74

0-39
3) (32, 35)
P>0.05 P=0.01
P > 0.05
P>0.05
0.26 0.48 P <0.05
(36)
0.19 0.22
(4) (32, 35
1
20 2.0x10-3 40 74
1.3x1073 7 40 74
1.4x1071 20 2.0x 1071
40 74 2.1x101
0 6.4x 1073
2.6 X 1073 PM2.5 2012 1.1 X 1072 2020
8.6 X 104 9.7x 1071
0 20
7
7
PM2.5 1 .
01 . [ ] o
0.014 A L4
0.001 * e .
0.0001 T T T T T T T PRI
Ty % o °fofes
1

1. UNSCEAR, "Sources, effects and risks of ionizing radiation: UNSCEAR 2020 Report.
Scientific Annex B: Levels and effects of radiation exposure due to the accident at the



Fukushima Daiichi Nuclear Power Station: implications of information published since
the UNSCEAR 2013 Report" (2021).
S. Nomura et al., BMJ Open. 6, €010080 (2016).
M. Oe et al., Psychiatry. Clin. Neurosci. 70, 245-252 (2016).
M. Murakami et al., Sci. Total Environ. 615, 1527-1534 (2018).
M. Murakami, M. Tsubokura, Lancet. 397, 969-970 (2021).
H. Saito et al., Sci Rep. 11, 23851 (2021).
A. Ozaki et al., Sci Rep. 13, 6654 (2023).
K. Ono et al., BMJ Open. 12, e054716 (2022).
: . 172, 2-5 (2021).
10.M. Murakami et al., Jpn. J. Risk. Anal. 32, 101-116 (2023).

© ©®© N o g k~ w DN

11.M. Murakami, in Health, wellbeing and community recovery in Fukushima, Routledge
studies in hazards, disaster risk and climate change, S. Abeysinghe, C. Leppold, A. Ozaki,
A. L. Williams, Eds. (2022), pp. 60-74.

12. , ( 3 . (2020).
13. et al., https://mhlw-grants.niph.go.jp/project/28122 (2020).

14. , (2021).

15. , https://tenbou.nies.go.jp/download/ (2023).

16.M. Murakami et al., Tohoku J. Exp. Med. 247, 13-17 (2019).

17.M. Murakami et al., Int. J. Disaster Risk Reduction. 47, 101538 (2020).

18.K. Honda, et al., Aging Clin Exp Res. 34, 3097-3105 (2022).

19.M. Wada et al., Applied Research in Quality of Life. 17, 3503-3515 (2022).

20.K. Ozasa et al., Radiat. Res. 177, 229-243 (2012).

21.N. Journy et al., Radiat. Environ. Bioph. 53, 39-54 (2014).

22.UNSCEAR, "UNSCEAR 2006 report" (2006).

23.M. C. Turner et al., Cancer Epidemiol. Biomarkers Prev. 20, 438-448 (2011).

24.U.S. EPA, https://iris.epa.gov/static/pdfs/0278 summary.pdf (2002).

25.Health Canada, https://healthycanadians.gc.ca/publications/healthy-living-vie-
saine/water-arsenic-eau/alt/water-arsenic-eau-eng.pdf (2006).

26.C. A. Pope Ill et al., JAMA. 287, 1132-1141 (2002).

27.M. Murakami et al., PLOS ONE. 12, e0185259 (2017).

28.M. Kato et al., BMJ Open. 5, e007736 (2015).

29.R. C. Kessler et al., Arch. Gen. Psychiatry. 60, 184-189 (2003).

30.M. Maeda et al., in Health Effects of the Fukushima Nuclear Disaster, K. Kamiya, H. Ohto,
M. Maeda, Eds. (2022), pp. 141-161.

31.Ministry of Health Labour and Welfare, https://www.mhlw.go.jp/english/database/db-
hss/cslc-report2019.html (2020).

32.M. Murakami, et al., medRxiv (preprint). 2023.02.27.23286547 (2023).

33.S. Nomura et al., Glob. Health Action. 14, 1918886 (2021).

34.M. Murakami, S. Nomura, Int. J. Disaster Risk Reduction. 84, 103471 (2023).

35.M. Murakami et al., medRxiv (preprint). 2023.05.01.23289327 (2023).

36.L. L. Carstensen, Science. 312, 1913-1915 (2006).



13 9 1 9

Murakami Michio Tsubokura Masaharu 397

Deepening community-aligned science in response to wavering trust in science 2021

The Lancet 969 970
DOl

10.1016/S0140-6736(21)00358-5

Nomura Shuhei Murakami Michio O0Ozaki Akihiko Sawano Toyoaki Leppold Claire Nishikawa 14

Yoshitaka Saito Hiroaki Oikawa Tomoyoshi Tsubokura Masaharu

Comparative risk assessment of non-communicable diseases by evacuation scenario - a 2021

retrospective study in the 7 years following the Fukushima Daiichi nuclear power plant accident

Global Health Action

1918886 1918886

DOl
10.1080/16549716.2021.1918886

Ono Kyoko Murakami Michio Tsubokura Masaharu

12

Was there an improvement in the years of life lost (YLLs) for non-communicable diseases in the
Soma and Minamisoma cities of Fukushima after the 2011 disaster? A longitudinal study

2022

BMJ Open

054716 e054716

DOl
10.1136/bmjopen-2021-054716

Saito Hiroaki Ozaki Akihiko Murakami Michio Nishikawa Yoshitaka Sawano Toyoaki Fujioka 11
Sho Shimada Yuki Zhao Tianchen Oikawa Tomoyoshi Kanazawa Yukio Tsubokura Masaharu
The long term participation trend for the colorectal cancer screening after the 2011 triple 2021

disaster in Minamisoma City, Fukushima, Japan

Scientific Reports

23851 23851

DOl
10.1038/s41598-021-03225-8




172

2021
2 5
DOl
Murakami Michio Nomura Shuhei 84
Annual prevalence of non-communicable diseases and identification of vulnerable populations 2023

following the Fukushima disaster and COVID-19 pandemic

International Journal of Disaster Risk Reduction

103471 103471

DOl
10.1016/j .1jdrr.2022.103471

Wada Mizuki Takebayashi Yoshitake Murakami Michio 17

Role of Values and Resilience in Well-Being among Individuals Affected by the Fukushima 2022

Disaster

Applied Research in Quality of Life 3503 3515
DOl

10.1007/s11482-022-10076-6

Honda Kaori Murakami Michio Takebayashi Yoshitake Sakuma Jun Goto Aya 34

Uncertainty among families of patients with cerebrovascular diseases in Japan: association with 2022

quality of life and background characteristics

Aging Clinical and Experimental Research 3097 3105

DOl
10.1007/s40520-022-02254-1




Murakami Michio, Nagai Takashi, Kai Michiaki 32

Ethical and social perspectives of risk assessment, management, and communication in 2023

radiological protection and chemical safety

Japanese Journal of Risk Analysis 101 116
DOl

10.11447/jjra.R-22-008

Ozaki Akihiko Saito Hiroaki Kaneda Yudai Sawano Toyoaki Nishikawa Yoshitaka Murakami 13

Michio Tsubokura Masaharu Hirai Kei Ohira Hiromichi

Long-term uptake rate of a breast cancer screening program in Fukushima, Japan, following the 2023

2011 Triple Disaster: a retrospective observational study

Scientific Reports 6654 6654
DOl

10.1038/s41598-023-33717-8

Murakami Michio Nomura Shuhei -

Annual prevalence of non-communicable diseases and identification of vulnerable populations 2022

following the Fukushima disaster and COVID-19 pandemic

medRxiv (preprint) -
DOl

10.1101/2022.05.18.22275293

Murakami Michio Ono Kyoko Takebayashi Yoshitake Tsubokura Masaharu Nomura Shuhei -

Comparing the risks of environmental carcinogenic chemicals in Japan using the loss of happy 2023

life expectancy indicator

medRxiv (preprint)

DOl
10.1101/2023.02.27.23286547




Murakami Michio Ozaki Akihiko Ono Kyoko Nomura Shuhei Takebayashi Yoshitake Tsubokura
Masaharu

Comparing the risks of diabetes, psychological distress, and radiation-induced cancer exposure
after the Fukushima disaster using the loss of happy life expectancy

2023

medRxiv (preprint)

DOl
10.1101/2023.05.01.23289327

2022

2022

35

2022

Sudeepa Abeysinghe, Claire Leppold, Akihiko Ozaki, Alison Lloyd Williams (ed) (Michio Murakami:
Chapter 7. Prioritizing health risks after the 3.11 disaster: The application of wellbeing
indicators, pp.60-74)

2022

Routledge

230

Health, Wellbeing and Community Recovery in Fukushima




(Takebayashi Yoshitake)

(00747537) (21601)
(Nomura Shuhei)

(10799282) (12601)
(Tsubokura Masaharu)

(20527741) (21601)
(Ono Kyoko)

(90356733) (82626)

(Watanabe Toru)

(0zaki Akihiko)




