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operations; and 3) there was a lack of suitable explanation to the public. This led to an 
increased state of disorder and confusion on the ground.

Evaluating the government and Kantei emergency response
We respect the efforts of the government and other concerned parties considering the 
extreme conditions in which they found themselves—dealing with the accident, the earth-
quake and tsunami at the same time under extremely high-pressure conditions. There was 
little time for a measured approach, and they were required to go without eating or sleeping 
for long periods of time.

But there are two points which must be stated. First of all, the group at the Kantei did not 
understand the proper role the Kantei should have taken in a crisis. There has been much 
attention given to the miscommunication between the Kantei and TEPCO on the issue of 
whether the withdrawal from the plant that TEPCO planned would be all of the workers or a 
fraction of them. However, the state of the reactors was so severe that TEPCO had to ask for 
some kind of retreat. In this situation, the Kantei should have confirmed the possibility that 
all workers would have to retreat, in order to plan the evacuation of residents and take other 
measures to protect residents.

It is clear that the Kantei should not have intervened in issues that TEPCO was capable of 
handling, such as the condition of the vent and the injection of seawater, and should have 
confirmed the meaning of President Shimizu’s comments about the retreat. Its interven-
tion, establishing a government-TEPCO headquarters at TEPCO, is equally unfathomable.  

A second point is that the direct intervention by the Kantei, including Prime Minister 
Kan’s visit to the Fukushima Daiichi plant, disrupted the chain of command and brought 
disorder to an already dire situation at the site. Starting with the Prime Minister’s visit to 
the Fukushima Daiichi plant, a new route was established to communicate information 
between the Kantei and Fukushima Daiichi and the head office of TEPCO. This new route 
was contrary to the official information flow from Fukushima Daiichi to the head office of 
TEPCO and on to NISA and the Kantei (the Prime Minister’s Nuclear Emergency Response 
Headquarters). The new route required TEPCO to communicate its information not only to 
NISA but also to the Kantei, contributing to the disruption of TEPCO’s response and disor-
der in the plant.

At all times, the government’s priority must be its responsibility for public health and wel-
fare. But because the Kantei’s attention was focused on the ongoing problems at the plant—
which should have been the responsibility of the operator—the government failed in its 
responsibility to the public. The Kantei’s continued intervention in the plant also set the stage 
for TEPCO to effectively abdicate responsibility for the situation at the plant.
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The	  Na@onal	  Diet	  of	  Japan:	  The	  official	  report	  of	  	  The	  Fukushima	  Nuclear	  Accident	  Independent	  Inves@ga@on	  Commission	  	  
hXp://warp.da.ndl.go.jp/info:ndljp/pid/3856371/naiic.go.jp/wp-‐content/uploads/2012/09/NAIIC_report_hi_res10.pdf	

国会事故調 	
東京電力福島原子力発電所 事故調査委員会 	  
hXp://naiic.tempdomainname.com/pdf/naiic_honpen.pdf	



Radia%on	  Emergency	  Medicine	  Network	

hXp://www.hicare.jp/en/radia@on/2ac6a9ccc869f4cf311c47a394d874a3	

三次被ばく医療機関	  
Ter@ary	  Radia@on	  Emergency	  Hospital	

西日本ブロック三次被ばく医療機関	  
Ter@ary	  Radia@on	  Emergency	  Hospital	  (Western	  Japan)	  

東日本ブロック三次被ばく医療機関	  
Ter@ary	  Radia@on	  Emergency	  Hospital	  (Eastern	  Japan)	  

放射線医学総合研究所	  
NIRS	  

広島大学	  
Hiroshima	  University	

放射線医学総合研究所	  	  
NIRS:	  Na@onal	  Ins@tute	  of	  Radiological	  Sciences	

協力・連携・	  
情報の共有	  

（Coopera@on)	

二次被ばく医療機関	  
Secondary	  Radia@on	  
Emergency	  Hospital	  

初期被ばく医療機関	  
Primary	  Radia@on	  
Emergency	  Hospital	  

西日本原子力施設
立地・隣接11府県	  

二次被ばく医療機関	  
Secondary	  Radia@on	  
Emergency	  Hospital	  

初期被ばく医療機関	  
Primary	  Radia@on	  
Emergency	  Hospital	  

東日本原子力施設
立地８道県	  

地域緊急被ばく医療連携協議会（西日本）	  
Joint	  Council	  for	  Nuclear	  Disaster	  Response	

地域緊急被ばく医療連携協議会（東日本）	  
Joint	  Council	  for	  Nuclear	  Disaster	  Response	



Medical	  responses	  for	  pa@ents	  	
Daiichi	  Nuclear	  Power	  Plant	  
	  	  	  
OFC;	  Offsite	  Center	  
Joint	  Council	  for	  Nuclear	  Disaster	  Response	
	  	  Headquarters	  	  

・Enhance	  coopera@on	  between	  
Na@onal	  Government	  and	  local	  
governments	  
	  

J-‐village	  
	  	  The	  base	  of	  emergency	  conveyance	  	  
	  	  	  	  ・Triage	  the	  pa@ent	  
	  	  	  	  ・Decontamina@on,	  if	  necessary	  
	  
Fukushima	  Medical	  Univ.	  Hospital	  
	  	  Secondary	  Radia@on	  Emergency	  Hospital	  
	  
	  
NIRS:	  Na@onal	  Ins@tute	  of	  Radiological	  Sciences	  
	  	  Ter@ary	  Radia@on	  Emergency	  Hospital	

TEPCO	  1F	

J	  	  	  J-‐village	

Fukushima	  city	  ●	
Fukushima	  Medical	  ●	

 Univ	  Hospital	  	  	

Fukushima	  Prefectural	  
Gov.	  Office,	  	  OFC	

●	

●	

●	

●	

2F	

15min	

NIRS,	  	  
60min	

20km;40-‐60min	

150min	

Iwaki	



Dose	  Limits	  for	  Radia@on	  Workers	

Many	  of	  the	  recommenda@ons	  from	  the	  ICRP	  and	  other	  
groups	  have	  been	  incorporated	  into	  the	  regulatory	  
requirements	  of	  countries	  around	  the	  world.	  In	  Japan,	  
the	  annual	  limit	  of	  exposure	  at	  the	  following:	  

	

Whole	  Body	  
Effec%ve	  Dose	  	  

50mSv	

Eyes	  
150mSv	

Skin	  
500mSv	

Effective dose	

①100mSv/5 years	

②50mSv/year	

③5mSv/3 month for female	

④1mSv for pregnant workers	

（The dose limits for a radiation worker who 
has notified her employer that she is pregnant）	

Equivalent 
dose	

①Lens of Eye       150mSv/1year	

②Skin                 500mSv/1年	

③surface of her abdomen for the remainder of 
her pregnancy   2mSv	

Emergency 
worker	

①Effective dose    100mSv　è　250mSv	

②Lens of Eye       300mSv	

③Skin                 1Sv	



Status	  of	  Radia@on	  Exposure	  Dose	  of	  TEPCO's	  Fukushima	  Daiichi	  NPP	  	  
Combined	  Cumula@ve	  Effec@ve	  Dose	  from	  March	  2011	  (Internal	  and	  external)	  	

Effective Dose (E) mSv  March 2011-July 2013  
TEPCO  Contractos  Total  

250<E  6 0 6 
200<E<=250  1 2 3 
150<E<=200  24 2 26 
100<E<=150  118 20 138 
75<E<=100  241 90 331 
50<E<=75  309 669 978 
20<E<=50  610 3833 4443 
10<E<=20  525 3557 4082 
5<E<=10  423 3378 3801 
1<E<=5  634 6414 7048 
E<= 1  964 7150 8114 
Total  3855 25115 28970 
Maximum(mSv)  678.80  238.42  678.80  
Average(mSv)  24.36 10.61 12.44 

*	  External	  exposure	  was	  measured	  by	  PAD.	  *There	  has	  been	  no	  significant	  internal	  exposure	  reported	  since	  October	  2011.	  	  
	

hXp://www.tepco.co.jp/cc/press/betu13_j/images/130830j0201.pdf	  
hXp://www.mhlw.go.jp/english/topics/2011eq/dl/update_August_28_2013.pdf	  
	

Aler	  the	  accident	  at	  the	  Chernobyl	  nuclear	  power	  plant	  in	  1986,	  the	  average	  effec@ve	  dose	  received	  
by	  the	  530,000	  recovery	  opera@on	  workers	  between	  1986	  and	  1990,	  mainly	  due	  to	  external	  
irradia@on,	  is	  es@mated	  to	  have	  been	  about	  120	  mSv.	  (UNSCEAR	  2008)	  
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Dose	  distribu@on	  of	  workers	  by	  age	  group	  
(data	  provided	  by	  TEPCO)	  	

WHO,	  HEALTH	  RISK	  ASSESSMENT	  FROM	  THE	  NUCLEAR	  ACCIDENT	  AFTER	  THE	  2011	  GREAT	  EAST	  JAPAN	  EARTHQUAKE	  AND	  TSUNAMI	  (2013)	  

HEALTH RISK ASSESSMENT FROM THE NUCLEAR ACCIDENT AFTER THE 2011 GREAT EAST JAPAN EARTHQUAKE AND TSUNAMI /  47

4. EXPOSURE ASSESSMENT

external exposure to the total effective dose (Table 8), as well as some information about 
the radionuclides involved (see Table 25 in Annex H). Ranges of thyroid doses based on 
individual measurements taken on 522 of the most highly exposed workers were given 
separately (see Table 24 in Annex H). 

Table 7. Age distribution of workers as of 31 January 2012

Age distribution TEPCO Contractors Total

80 0 1 1

70-79 1 24 25

60-69 27 1831 1858

50-59 693 4716 5409

40-49 1173 4720 5893

30-39 925 3254 4179

20-29 511 1546 2057

18-19 3 61 64

Unknown 6 611 617

Total 3339 16764 20103

Oldest age 73 84 84

Youngest age 19 18 18

Figure 7. Dose distribution (mean effective dose) of workers by age (data provided by TEPCO)
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BIODOSIMETRY	  OF	  RESTORATION	  WORKERS	  FOR	  THE	  TEPCO	  	
Suto	  Y,	  et	  al.	  Health	  Phys.	  105(4):366-‐373;	  2013	  

such as the Chernobyl accident in 1986, (UNSCEAR
2000; Sevan’kaev et al. 2005), the Goiânia accident in
1987 (Ramalho et al. 1998), the JCO criticality accident
in 1999 (Sasaki et al. 2001), and the Bulgaria accident
in 2011 (Grégoire et al. 2013). In the present study, DCA
was confirmed to be a powerful tool for medical triaging
in the Fukushima NPS accident, particularly with the help
of an automated detection system with metaphase-finding
and image-capturing functions. Since the maximum equiva-
lent dose (mainly 131I, 134Cs, and 137Cs) of internal exposure
among the 12 workers was estimated to be less than 1 mSv,
the yield of dicentrics was considered to be caused by their
external exposure.

Immediately after being informed of the TEPCO ac-
cident, NIRS prepared for triage treatments and dose es-
timation. The Biodosimetry Section of NIRS continued
to analyze emergency situations under such unusual cir-
cumstances by gathering flash information released by
the government. The physical dose assessment of the
site workers performed immediately after the accident
suggested that serious overexposure to workers could be
avoided. However, to deal with the possibility of mass
casualties, equipment and reagents required to conduct at
least 200 cultures were prepared.

The present DCA eventually indicated that, in agree-
ment with the abovementioned physical dose assess-
ment, there was no serious overexposure case. A total of
12 workers came to the institute after the accident. As
shown in Table 3, no individuals, including those whose
personal data were not given, showed values exceeding the
dose limit of 250 mGy. When considering a 95% confi-
dence limit of dose estimates based on approximately
1,000 metaphases per donor, the value was below 300 mGy,
which is lower than the lower limit level of medical triage
for acute radiation syndrome (ARS) (1 Gy). The average
dicentric yield per cell for a total of 10 individuals was

3.95 T 2.26 per 1,000 cells. This value is not significantly
different from that for the nuclear plant workers reported
previously by Lloyd et al. (3.7 T 0.5 per 1,000 cells) (1980).

The authors were deliberate in dealing with the dose
estimation values obtained from DCA; they were waiting
for different types of estimation results to be accumulated.
The chromosome analysis indicated that the estimated
physical and biological doses were in good agreement.
Since the first examinations were conducted in NIRS in
2011, no individuals exhibiting signs of ill health due
to the effects of exposure were reported among onsite

Table 3. Results of biological dosimetry of restoration workers for the Fukushima Daiichi Nuclear Power Station accident
examined by the dicentric chromosome assay (DCA) and records of physical dosimetry detected with alarm personal
dosimeters (APDs).

IDa
APD record

(mSv)a
No. of

metaphases scored
Dicentric equivalent

counts (DIC)b
DIC per
metaphase

Dose estimated
by DCA (mGy)

95% LCLc

(mGy)
95% UCLd

(mGy)

Fu-3 179 1,003 7 0.00698 170 77 298
Fu-4 180 1,000 7 0.00700 171 77 299
Fu-5 173 1,000 5 0.00500 129 45 255
Fu-6 87 1,036 1 0.00097 26 0 137
Fu-7 38 1,005 4 0.00398 105 29 230
Fu-8 102 1,013 4 0.00395 105 29 229
Fu-9 unknown 1,035 6 0.00580 146 59 271
Fu-10 17 1,037 3 0.00289 79 14 199
Fu-11 4 1,042 1 0.00096 26 0 136
Fu-12 unknown 1,004 2 0.00199 55 3 174

aDetailed data and information of the alarm personal dosimeter (APD) record of each worker will be published elsewhere.
bThe number of centromeres minus one in a multi-centric chromosome equals dicentric equivalent count.
cLower confidence limit.
dUpper confidence limit.

Fig. 2. Correlation between physical doses detected with alarm
personal dosimeters (APDs) and biological doses estimated by the
dicentric chromosome assay (DCA). The following linear regression
was obtained: Ephysical dose (mSv)^ = Ebiological dose (mGy)^ !
E1.03 T 0.33^ Y E7.07 T 37.70^ (p G 0.05).
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different from that for the nuclear plant workers reported
previously by Lloyd et al. (3.7 T 0.5 per 1,000 cells) (1980).
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estimation values obtained from DCA; they were waiting
for different types of estimation results to be accumulated.
The chromosome analysis indicated that the estimated
physical and biological doses were in good agreement.
Since the first examinations were conducted in NIRS in
2011, no individuals exhibiting signs of ill health due
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Table 3. Results of biological dosimetry of restoration workers for the Fukushima Daiichi Nuclear Power Station accident
examined by the dicentric chromosome assay (DCA) and records of physical dosimetry detected with alarm personal
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Dicentric equivalent
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Dose estimated
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95% LCLc
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Fu-6 87 1,036 1 0.00097 26 0 137
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aDetailed data and information of the alarm personal dosimeter (APD) record of each worker will be published elsewhere.
bThe number of centromeres minus one in a multi-centric chromosome equals dicentric equivalent count.
cLower confidence limit.
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Fig. 2. Correlation between physical doses detected with alarm
personal dosimeters (APDs) and biological doses estimated by the
dicentric chromosome assay (DCA). The following linear regression
was obtained: Ephysical dose (mSv)^ = Ebiological dose (mGy)^ !
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The	  results	  indicated	  that	  the	  es@mated	  
exposure	  doses	  for	  all	  individuals	  were	  lower	  
than	  300	  mGy,	  with	  the	  mean	  value	  of	  about	  
101	  mGy.	  These	  results	  by	  DCA	  were	  in	  
accordance	  with	  those	  obtained	  by	  physical	  
dosimetry	  based	  on	  personal	  dosimeter	  
recording	  assessment.	  The	  results	  corrobo-‐	  
rate	  the	  fact	  that	  no	  acute	  radia@on	  syndrome	  
was	  observed	  among	  the	  workers	  examined.	  	  

The control level of dicentric chromosome yields for
14 age-matched and occupationally non-exposed healthy
volunteers (age range: 22Y59, five males and nine females)
was also investigated. The dose response curve was estab-
lished for blood cultures from a healthy nonsmoking adult
female. To estimate doses, calculation software CABAS 2.0
(Deperas et al. 2007) was used by applying a linear-quadratic
equation to the dose-effect curve, Y = A + aD + bD2

(Y: the yield of dicentrics, D: the dose, A: the back-
ground frequency, a: the linear coefficient, b: the dose
squared coefficient) (IAEA 2011), with the coefficients
A = 0.00015 T 0.00017, a = 0.0302 T 0.0044, b = 0.0588 T
0.0028 (x2 = 5.24, p = 0.73), which were established from
60Co irradiation in vitro at 11 dose points (0, 0.1, 0.25,
0.5, 0.75, 1, 1.5, 2, 3, 4, and 5 Gy) at a dose rate of
0.5 Gy minj1 (Table 2, Fig. 1).

RESULTS

During the initial 50-metaphase scoring procedure, no
individual showed dicentric chromosomes. Therefore, the
authors proceeded to the next step of analyzing 1,000
metaphases or more. Metaphase chromosomes from B-2
cultures were examined for all but two individuals (Fu-9
and Fu-12) whose chromosome preparations obtained
from B-1 cultures showed a high proportion of second
metaphases (15.0% and 20.2%, respectively). For the two
individuals showing a rapid cell proliferation rate, di-
centrics in chromosome preparations obtained from A
cultures were scored. The results of DCA are summarized
in Table 3. The detailed personal data on twoworkers (Fu-1
and Fu-2) were not included in the table due to their res-
ervations regarding informed consent described above.
None of the remaining 10 workers had a history of medi-
cal exposure such as a computed tomography (CT) scan,
which was reported to increase the frequency of dicentric

chromosomes (Lee et al. 2012). Background dicentric fre-
quencies obtained from the 14 control samples (aged 22Y59)
were 0 (11 donors), 1 (two donors), and 2 (one donor) per
1,000 cells.

As shown in Table 3, the estimated doses based on the
frequencies of dicentrics (expressed as dicentric equivalent
counts per cell) in 10 workers ranged from 26Y171 mGy
by using the calibration formula for DCA established at
NIRS. The maximum value was obtained for Fu-4, whose
personal physical estimate was 180 mSv. Fig. 2 illustrates
the relationship between biological and physical dose es-
timates of the workers. The following linear regression
was obtained:

½physical dose ðmSvÞ$ ¼ ½biological dose ðmGyÞ $ & ½1:03 T 0:33$

' ½7:07 T 37:70$ ðp G 0:05Þ: ð1Þ

Centric ring chromosomes, which are radiation-specific
chromosome markers, were detected in four workers (Fu-6,
Fu-7, Fu-8, and Fu-10). A poor correlation was found be-
tween the yield of dicentrics and the age of subjects among
the workers and controls; the values of coefficient of deter-
mination (R2) were 0.001 and 0.048, respectively.

DISCUSSION

Biological dose estimation by dicentric
chromosome analysis

DCA has been used as a reliable method for biological
dose assessment in previous serious radiation accidents,

Table 2. Dose-response curve data for the dicentric chromosome
assay (DCA).

Dose (Gy) No. of cells Dicentric equivalent countsa Yield V/mb

0 5,000 1 0.0002 1
0.1 5,003 11 0.0022 1.180
0.25 2,606 30 0.0115 0.989
0.5 2,107 68 0.0323 0.968
0.75 1,674 101 0.0603 0.980
1 1,112 102 0.0917 0.968
1.5 720 129 0.1792 0.993
2 415 128 0.3084 0.897
3 277 162 0.5848 0.776
4 117 122 1.0427 0.866
5 245 394 1.6082 0.816

aThe number of centromeres minus one in a multi-centric chromosome equals
dicentric equivalent count.
bVariance to mean ratio. The p values of goodness of fit test for the
Poisson distribution at every dose point where p 9 0.05, except for 0.1-Gy
dose point ( p G 0.05) at which one cell possessing two dicentrics was un-
expectedly observed.

Fig. 1. Dose-response curve for the dicentric chromosome assay
(DCA). Y = (0.00015 T 0.00017) + (0.0302 T 0.0044)&D+ (0.0588 T
0.0028) & D2; Y: dicentric yield, D: dose (Gy); p value of goodness
of fit test : p = 0.73. Dotted lines denote 95% confidence limits.
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stable	  potassium	  iodide	  	

hXp://www.nsr.go.jp/archive/nsc/senmon/shidai/hibakubun/hibakubun030/siryo4-‐3.pdf	
原子力安全委員会 原子力施設等防災専門部会被ばく医療分科会第３０回会合	

東京電力本店産業医　菊地央　福島第一原子力発電所での 緊急作業に従事した作業員の 安定ヨウ素剤内服等について	

2011,	  Mar	

Thyroid	  dysfunc@on	  was	  reported	  in	  three	  workers	  as	  a	  result	  of	  repeated	  self-‐
administra@on	  of	  stable	  potassium	  iodide	  for	  thyroid	  blocking	  against	  radioac@ve	  iodine.	  
This	  effect	  was	  transient	  and	  thyroid	  func@on	  returned	  to	  normal	  once	  the	  administra@ons	  
were	  stopped.	  	  	  	  	  	  	

WHO報告p93	  

Total	  tablets/person	

persons	

Fr
eq

ue
nc
ie
s/
m
on

th
	  



Genetic 
effects 

Acute 
effects 

ARS* 

Erythema 
Epilation 
Sterility 

Cancer 
Leukemia 

Genetic disease 

BM injury 

GIT injury 
Cardiovas-
cular injury 

Somatic 
effects 

Cataract 

Deterministic 
effects 

Stochastic 
effects 

* acute radiation syndrome 

Late 
effects 

Human	  Effects	  of	  Radia%on	  



・Name,	  address,	  name	  of	  company,	  etc.	  	  
・Exposure	  doses	  
・Medical	  examina@on	  results	  
・Health	  guidance	
・Other	  informa@on	

	  
・Database	  Maintenance	  
・Encouraging	  emergency	  workers	  to	  
take	  cancer	  screening	  examina@on.	  
・Finance	  the	  examina@on	  expenses	  

Ministry	  of	  Health,	  
Labour	  and	  Welfare	

Report/Submit	

１　Development	  &	  management	  of	  database	

２　Approaches	  to	  Long-‐Term	  Health	  Management	

	
	  
○　All	  emergency	  workers	  
　・general	  medical	  examina@on	  and	  ionizing	  radia@on	  medical	  
examina@on	  by	  law	  
　・Health	  guidance	  including	  mental	  health	  care	
○　radia@on	  effec@ve	  dose	  of	  over	  50	  mSv　	  
　・examina@on	  of	  eyes	  for	  cataract	  using	  slit-‐lamp	  microscopy	  
○　radia@on	  effec@ve	  dose	  of	  over	  100	  mSv　	  
　・examina@on	  for	  thyroid,	  and	  cancer	  screening	  examina@on	  

	  for	  gastric,	  lung,	  and	  colon	  cancer	

Administra@on	  of	  cancer	  screening	  examina@on,	  etc.	  	

“Handbook	  of	  
Records	  of	  
Exposure	  

Doses,	  etc.”	

“registra@on	  	  
cards”	

Guidelines	  on	  Maintaining	  and	  Promo@ng	  the	  Health	  of	  Emergency	  workers	  	  
at	  TEPCO’s	  Fukushima	  Daiichi	  Nuclear	  Power	  Plant	  (October	  11,	  2011)	  

Employers	

hXp://www.mhlw.go.jp/english/topics/2011eq/dl/GL_Health_care.pdf	  
hXp://www.mhlw.go.jp/seisakunitsuite/bunya/koyou_roudou/roudoukijun/anzen/fukushima/dl/02.pdf	



Administra@on	  of	  cancer	  screening	  
examina@on,	  etc.	

Examinations  Examination item  

Thyroid examintaion  

1. Thyroid-stimulating hormone 
(TSH), free triiodothyronine (free T3) 
and free thyroxine (free T4)  
　	

2. Ultrasound examination for Thyroid 
(as deemed necessary by the 
physician in charge with regard to 
results of the above examinations, 
exposure doses, etc.)  

　	

Gastric cancer screening examination  Gastro-fluorography or Gastro-
endoscopy  

Lung cancer screening examination  Chest X-ray and sputum cytological 
examination  

Colon cancer screening examination  Fecal occult blood test   



Implementa@on	  status	  of	  “Guidelines	  on	  Maintaining	  and	  
Promo@ng	  the	  Health	  of	  Emergency	  workers	  ”	

1)  Of	  the	  19,346	  "emergency	  workers",	  "registra@on	  card”	  have	  been	  provided	  
to	  18,874	  workers	  (97.6%).	  

2)  Of	  the	  903	  ”specified	  emergency	  workers”	  who	  have	  been	  exposed	  to	  
effec@ve	  dose	  of	  over	  50	  mSv,	  “Handbook	  of	  Records	  of	  Exposure	  Doses”	  have	  
been	  provided	  to	  747	  workers	  (82.7%).	  

3)  Registra@on	  to	  the	  database	  for	  medical	  examina@on,	  etc.	  
1)  Implementa@on	  rate	  of	  “general	  medical	  examina@on”:	  98.8%　(687/695)	  
2)  Implementa@on	  rate	  of	  “ionizing	  radia@on	  medical	  examina@on”:	  98.1%	  	  

(682/695)	  
3)  Registra@on	  of	  the	  results	  of	  “general	  medical	  examina@on”:	  64.1%	  	  

(7,683/11,980)	  
4)  Registra@on	  of	  the	  results	  of	  “ionizing	  radia@on	  medical	  examina@on”:	  

76.6%	  	  (9,172/11,980)	  
5)  Implementa@on	  rate	  of	  “examina@on	  of	  eyes	  for	  cataract	  using	  slit-‐lamp	  

microscopy”:	  68.3%	  (589/863)	  
6)  Implementa@on	  rate	  of	  “cancer	  screening	  examina@on”:	  94.7%	  (162/171)	  	  

hXp://www.mhlw.go.jp/file/04-‐Houdouhappyou-‐11303000-‐Roudoukijunkyokuanzeneiseibu-‐Roudoueiseika/0000014967.pdf	Aug/09/2013:	



Conclusions	
•  Taking	  into	  account	  that	  99%	  of	  workers	  were	  exposed	  to	  low	  doses	  (<	  

100	  mSv),	  non-‐cancer	  risks	  are	  less	  relevant	  than	  cancer	  risks	  in	  terms	  of	  
health	  impact.	  	  

•  None	  of	  several	  reported	  deaths	  among	  emergency	  workers	  is	  
aXributable	  to	  radia@on	  exposure.	  	  

•  Because	  @ssue	  doses	  received	  were	  below	  threshold	  doses,	  no	  
determinis@c	  effects	  of	  radia@on	  are	  expected	  in	  the	  workers,	  apart	  from	  
possible	  thyroid	  disorders	  in	  those	  few	  workers	  who	  inhaled	  significant	  
quan@@es	  of	  radioac@ve	  iodine.	  	  

•  For	  many	  people	  including	  the	  workers,	  the	  Fukushima	  Daiichi	  NPP	  
accident	  resulted	  in	  many	  stressors	  that	  cons@tute	  a	  poten@ally	  
trauma@c	  situa@on.	  	  

•  It	  is	  necessary	  to	  con@nue	  registra@on	  of	  radia@on	  doses	  for	  all	  workers	  
to	  exposed	  to	  radia@on	  and	  to	  facilitate	  suitable	  healthcare	  management	  
in	  the	  future.	  	  

•  It	  is	  important	  to	  provide	  effec@ve	  systems	  not	  only	  for	  the	  preven@on	  of	  
radia@on	  exposure	  but	  also	  for	  the	  general	  management	  of	  other	  health	  
risks,	  such	  as	  heat	  disorders	  and	  infec@ons	  (Refer	  to	  the	  next	  
presenta@on).	  	  

多くはWHOリスク報告書参照	


