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The	
  Australian	
  connec/on	
  

•  About	
  30%	
  of	
  uranium	
  sourced	
  by	
  TEPCO	
  
comes	
  from	
  Australia	
  

•  “We	
  can	
  confirm	
  that	
  Australian	
  obligated	
  
nuclear	
  material	
  was	
  at	
  the	
  Fukushima	
  Daiichi	
  
site	
  and	
  in	
  each	
  of	
  the	
  reactors	
  –	
  maybe	
  five	
  
out	
  of	
  six,	
  or	
  it	
  could	
  have	
  been	
  all	
  of	
  them;	
  
almost	
  all	
  of	
  them.”	
  

–  Dr	
  Robert	
  Floyd,	
  Director-­‐General,	
  Australian	
  Safeguards	
  and	
  Non-­‐
prolifera/on	
  Office,	
  before	
  Joint	
  Standing	
  Commi\ee	
  on	
  Trea/es,	
  
Canberra,	
  31	
  Oct	
  2011	
  

–  h\p://www.aph.gov.au/hansard/joint/comm\ee/j412.pdf	
  



The	
  Australian	
  connec/on	
  

•  Yvonne	
  Margarula	
  to	
  Ban	
  Ki-­‐Moon	
  6	
  April	
  2011:	
  
“We	
  Aboriginal	
  people	
  opposed	
  Ranger’s	
  development	
  and	
  
even	
  though	
  our	
  opposi/on	
  was	
  overruled	
  it	
  has	
  never	
  gone	
  
away.	
  ..	
  It	
  is	
  likely	
  that	
  the	
  radia/on	
  problems	
  at	
  Fukushima	
  
are,	
  at	
  least	
  in	
  part,	
  fuelled	
  by	
  uranium	
  derived	
  from	
  our	
  
tradi/onal	
  lands.	
  This	
  makes	
  us	
  feel	
  very	
  sad.”	
  



WHO	
  Radia/on	
  risk	
  assessment	
  Feb	
  2013	
  

•  Preliminary	
  risk	
  es/mates	
  	
  
based	
  on	
  exposure	
  data	
  to	
  9.11	
  

•  Most	
  affected	
  areas	
  (~27,000):	
  
Y1	
  effec/ve	
  doses	
  12-­‐25	
  mSv	
  
–  Risk	
  for	
  male	
  infants:	
  

•  7%	
  é	
  leukemia	
  

–  Risk	
  for	
  female	
  infants:	
  
•  6%	
  é	
  breast	
  cancer	
  
•  4%	
  é	
  solid	
  cancer	
  	
  
•  70%é	
  thyroid	
  cancer	
  

•  Area	
  with	
  3-­‐5	
  mSv	
  Y1	
  effec/ve	
  
dose	
  (>1m),	
  risks	
  25-­‐33%	
  of	
  
these	
  

•  Plant	
  emergency	
  workers	
  	
  
–  15x	
  é	
  risk	
  thyroid	
  cancer	
  
–  é	
  leukemia	
  and	
  solid	
  cancer	
  



WHO	
  radia/on	
  risk	
  assessment	
  

•  Generally	
  conserva/ve	
  assump/ons	
  claimed,	
  however:	
  
–  Dose	
  data	
  only	
  to	
  9.11	
  –	
  excludes	
  con/nuing	
  radioac/ve	
  releases	
  
–  Excludes	
  exposures	
  of	
  addi/onal	
  workers	
  
–  Excludes	
  first	
  responders	
  –	
  fire,	
  police,	
  military	
  
–  Excludes	
  popula/on	
  doses	
  within	
  20	
  km,	
  even	
  though	
  some	
  

evacua/ons	
  were	
  delayed	
  at	
  /me	
  of	
  highest	
  radia/on	
  
–  No	
  specific	
  es/mates	
  for	
  fetuses	
  or	
  breast-­‐fed	
  infants	
  
–  Assumes	
  long-­‐term	
  dose	
  2x	
  Y1	
  dose	
  –	
  Chernobyl	
  experience	
  suggests	
  

factor	
  should	
  be	
  3x	
  
–  Excludes	
  exposures	
  in	
  5	
  neighbouring	
  exposed	
  prefectures,	
  in	
  range	
  of	
  

0.1	
  –	
  10	
  mSv	
  
–  Excludes	
  exposures	
  for	
  rest	
  of	
  ~100m	
  Japanese	
  popula/on	
  	
  



UNSCEAR	
  re	
  Fukushima	
  nuclear	
  disaster	
  

•  Press	
  release	
  May	
  2013	
  

•  Sec/on	
  on	
  Fukushima	
  in	
  
report	
  to	
  UNGA	
  Oct	
  
2013	
  supported	
  by	
  2	
  
annexes	
  not	
  yet	
  
available	
  



UNSCEAR	
  
•  Established	
  1955	
  by	
  and	
  reports	
  to	
  UNGA	
  
•  Broad	
  mandate	
  radia/on	
  doses	
  and	
  effects	
  
•  Membership	
  by	
  states,	
  progressively	
  expanded	
  to	
  current	
  27	
  

–  Includes	
  7/9	
  nuclear	
  armed	
  states	
  
–  Substan/al	
  bias	
  towards	
  states	
  with	
  npp	
  or	
  other	
  nuclear	
  chain	
  involvement	
  
–  States	
  can	
  provide	
  funding	
  and	
  in-­‐kind	
  contribu/ons	
  

•  State-­‐nominated	
  representa/ves	
  
–  Ins/tu/onal	
  biases-­‐	
  lack	
  of	
  independent	
  voices	
  
–  Conflicts	
  of	
  interest	
  
–  Overlap	
  with	
  other	
  bodies	
  eg	
  ICRP	
  (“club”)	
  
–  Presence	
  of	
  individuals	
  with	
  extreme/fringe	
  views	
  eg	
  radia/on	
  hormesis	
  

•  Context	
  of	
  wider	
  UN	
  agency	
  pro-­‐nuclear	
  industry	
  bias	
  esp	
  IAEA	
  
–  Structural	
  conflict	
  of	
  interest	
  –	
  promo/ng	
  and	
  regula/ng	
  
–  Dominance	
  in	
  nuclear/radia/on	
  ma\ers	
  eg	
  re	
  WHO	
  



UNSCEAR	
  report	
  to	
  UNGA	
  Oct	
  2013	
  	
  2	
  

•  “release,	
  over	
  a	
  prolonged	
  period,	
  of	
  very	
  large	
  amounts	
  of	
  
radioac/ve	
  material	
  into	
  the	
  environment”	
  p7,	
  …	
  but	
  	
  	
  	
  	
  	
  	
  	
  	
  
“The	
  doses	
  to	
  the	
  general	
  public,	
  …	
  are	
  generally	
  low	
  or	
  very	
  
low.”	
  p11	
  

•  “No	
  discernible	
  increased	
  incidence	
  of	
  radia/on-­‐related	
  
health	
  effects	
  are	
  expected	
  among	
  exposed	
  members	
  of	
  the	
  
public	
  or	
  their	
  descendants”	
  p12	
  …	
  	
  but	
  	
  “An	
  increased	
  risk	
  of	
  
thyroid	
  cancer	
  in	
  par/cular	
  can	
  be	
  inferred	
  from	
  infants	
  and	
  
children.”	
  p12	
  
–  Disingenuous	
  language	
  
–  No	
  reference	
  to	
  WHO	
  report	
  
–  Cri/cal	
  issue	
  of	
  detec/on	
  and	
  surveillance	
  



Brenner et al., 2003, Proceedings of the National Academy of Sciences 

Estimated number of people who would need to be followed for life 
to detect an increase in cancer mortality 

based on dose response estimates from the Life Span Study 



Robert Del Tredici: The People of Three Mile Island 



Wing	
  S	
  et	
  al.	
  Environmental	
  Health	
  Perspec/ves	
  1997;105	
  (1):	
  52–57	
  

Population Approximately 160,000 within 
10 miles 

Cancer cases 5,493 incident cancers, 1975-
1985 

Study tracts Census block groups 

Radiation dose 
estimates 

Limited on-site measures, 
meteorological data, 
dispersion models 
 

Three Mile Island Cancer Incidence Study 





“On  the basis of the doses estimated by the 
Project teams and currently accepted radiation 
risk estimates, future increases over the natural 
incidence of cancers or hereditary effects would 
be difficult to discern, even with large and well 
designed long term epidemiological  studies.” 

 
The International Chernobyl Technical Project, 

International Atomic Energy Agency, p 508 

Chernobyl Prediction: 1991 



Leukemia	
  in	
  Chornobyl	
  cleanup	
  workers	
  

Zablotska et al.
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2–15 years after start of chemo therapy, did not 
have chemo therapy, or for whom proxy inter-
views were used and their matched controls 
(85% of all cases and 83% of all controls).

RRs increased with increasing radia-
tion dose for all leuke mia (Figure 1). Tests 
for quadratic, exponential, or power devia-
tions from the linear dose response shown 
in Figure 1 were not significant (p = 0.927, 
p = 0.917, p = 0.267, respectively). !e dose 
responses increased significantly for both non-
CLL [ERR/Gy = 2.21 (95% CI: 0.05, 7.61, 
p = 0.039)] and CLL [ERR/Gy = 2.58 (95% 
CI: 0.02, 8.43, p = 0.047)] subtypes, with tests 
for interaction consistent with homogeneity 
(p = 0.888)] (Table 2).

We found no significant difference in 
ERR/Gy estimates by proxy or direct inter-
views (p = 0.420), calendar period of diagnosis 
(p = 0.141), or type of work performed in the 
30-km Chornobyl zone (p = 0.711) (Table 2). 
Although also not significant, ERR/Gy esti-
mates tended to decrease with increasing time 
(years) from first radiation exposure in the 
Chornobyl zone and to increase with increas-
ing age at first exposure (p = 0.162, p = 0.249, 
respectively) (Table 2). The proportion of 
proxy versus direct interviews decreased over 
time (60.0%, 73.9%, 55.6%, and 54.2% for 
cases diagnosed in 1986–1989, 1990–1994, 
1995–2000, and 2001–2006, respectively).

We estimated that approximately 16% of 
all leuke mia cases in our Chornobyl cleanup 
worker population over a period of 20 years of 
follow-up [PAR = 16.4% (95% CI: 3.9, 32.6)] 
were attributable to radiation exposure from the 
Chornobyl accident. !e majority of the PAR 
arose from dose groups of < 200 mGy in which 
there were large numbers of cleanup workers 
(Figure 2). Proportions of CLL and non-CLL 
cases attributable to radiation were similar, with 
PARs of 17.5% (95% CI: 0.2, 41.0) and 15.4% 
(95% CI: 0.4, 38.5), respectively.

For completeness, we evaluated modifica-
tions of the ERR/Gy presented in Table 2 using 
all case and control data [see Supplemental 
Material, Table S2 (http://dx.doi.org/10.1289/
ehp.1204996)]. In general, results using the 
full dataset were consistent with the primary 
analy sis. However, the ERR/Gy for CLL [0.76 
(95% CI: < –0.38, 3.84, p = 0.352)] was lower 
than the estimated ERR/Gy for CLL from 
our primary analy sis excluding 14 CLL cases 
[2.58, (95% CI: 0.02, 8.43, p = 0.047)]. In the 
analy sis using the full dataset, as in the primary 
analy sis, the ERRs were not significantly dif-
ferent between CLL and non-CLL outcomes 
(p = 0.536).

Discussion
Here we report several important findings 
concerning the late effects of ionizing radia-
tion exposure. First, our results confirm and 
significantly strengthen the evidence from our 

previous study (Romanenko et al. 2008b) that 
showed significant associations between pro-
tracted radiation exposure at low doses and 
leuke mia incidence. Increased risks of leuke-
mia, although not statistically significant, 
were also reported from a study of Chornobyl 
cleanup workers from Belarus, Russia, and 
Baltic countries (Kesminiene et al. 2008). 
Second, our results indicate that radiation 
risk estimates are elevated for both CLL and 
non-CLL. Generally, assessment of radiation 
risks of cancer and leuke mia from exposures to 
low or protracted radiation doses derives from 
extrapolation of risks from epidemiological 
studies of populations exposed to single or high 
doses (e.g., studies of Japanese atomic bomb 
survivors and of medically exposed persons) 

(UNSCEAR 2008). It has been assumed 
that protraction of radiation dose results in 
a reduction of adverse biological effects, and 
an important uncertainty involved in these 
extrapolations relates to the risk associated 
with acute versus protracted exposure. The 
mean cumulative radiation doses (0.092 Gy) 
received by the Chornobyl cleanup work-
ers were lower than reported for the atomic 
bomb survivors (0.24 Gy) (UNSCEAR 2008), 
and the ERR/Gy estimate of 2.21 (95% CI: 
0.05, 7.61) for non-CLL was lower than the 
ERR/Gy of 3.98 (90% CI: 2.32, 6.45) for 
exposure at ≥ 40 years of age that can be esti-
mated from the atomic bomb survivor data, 
although the estimates are comparable given 
the range of statistical uncertainty.

Figure 1. RRs (95% CIs) of leuke mia by categories of radiation dose and fitted linear dose–response mod-
els. For display purposes, we added offsets to category mean doses on the abscissa coordinate to sepa-
rate the overlapping estimates (10 mGy for non-CLL and 20 mGy for CLL analy ses, respectively).
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Nuclear industry workers 1 
•  15 country retrospective cohort study  of cancer mortality 

auspiced by IARC 
•  Largest such study ever conducted 
•  Workers involved in fuel enrichment or reprocessing, 

reactors, weapons or isotope production (excl uranium 
mining) 

•  407,391 workers (90% male): 
–   employed  ≥ 1 y  
–  monitored for external photon (X and gamma) radiation 
–  > 90% whole body dose from external photons rather 

than neutrons or internal exposures 
•  Total FU 5.2 million person y 



Nuclear industry workers 2 
•  Doses to colon used for all and solid cancer, active 

bone marrow for leukemia analyses, lagged by 2 y 
for leukemia and 10 y for other cancers 

•  Doses: 
– Average 19.4 mSv 
– 90% < 50 mSv 
– < 0.1% > 500 mSv 

•  Total deaths 6516 from cancer other than leukemia, 
196 from leukemia excl CLL 



Nuclear industry workers  4 
• Mortality from all cancers except leukemia 

– central estimate 2-3 times higher than 
linear extrapolation from atomic bomb 
survivors 
– Current recommended 5 y occup dose limit of 

100 mSv → 9.7% (1.4 - 19.7%) increase in 
cancer excl leukemia 

– For leukemia excl CLL 100mSv → 19% (<0 - 
84.7%) increase 

   Cardis E, et al. BMJ 2005 (29 June 2005) 
   BMJ,doi:10.1136/bmj.38499.599861.EO 



•  German Childhood 
Cancer Registry data 
1980 – 2003, <5y 

•  Matched case-control 
study  

•  593 leukemia cases 
•  Odds ratio for 

leukemia 2.19 (lower 
95% CI 1.51) for 
residence within 5 km 
of nuclear power plant 



Low individual doses does not mean small 
effects across a population 

•  Low exposures to many people can cause 
significant disease at a population level eg 

– 1 mSv for 100 million people è10,000 cancers 
(~half fatal) 

– 10 mSv for 100 million people è 100,000 
cancers 

– 1 mSv for 7 billion people è 700,000 cancers 

– NB young children at higher risk 



If	
  you	
  don’t	
  or	
  can’t	
  look,	
  you	
  won’t	
  find	
  
•  Inadequate	
  cancer	
  registries	
  impair	
  surveillance	
  

–  Regional	
  cancer	
  registry	
  in	
  Fukushima	
  was	
  only	
  established	
  in	
  April	
  2010	
  
–  Metropolitan	
  Tokyo	
  lacks	
  a	
  cancer	
  registry	
  
–  Interna/onal	
  Agency	
  for	
  Research	
  on	
  Cancer	
  reports	
  fewer	
  than	
  10	
  

prefectural	
  cancer	
  registries	
  among	
  the	
  47	
  prefectures	
  in	
  Japan	
  	
  
•  Akiba	
  S.	
  J	
  Radio	
  Prot	
  2012;	
  32:1-­‐10.	
  
•  Yasumura	
  S	
  et	
  al	
  for	
  the	
  Fukushima	
  Health	
  Management	
  Survey	
  Group.	
  Study	
  protocol	
  

for	
  the	
  Fukushima	
  Health	
  Management	
  Survey.	
  	
  J	
  Epidemiology	
  2012;	
  22(5):375-­‐83.	
  	
  

•  Need	
  comprehensive	
  popula/on	
  register	
  of	
  those	
  significantly	
  
exposed,	
  with	
  total	
  exposure	
  es/mates,	
  to	
  enable	
  long-­‐term	
  
linkage	
  to	
  health	
  outcomes	
  	
  
–  eg	
  mortality,	
  cancer,	
  birth	
  outcome	
  and	
  congenital	
  malforma/on	
  

registers	
  
–  Need	
  to	
  include	
  people	
  exposed	
  outside	
  Fukushima	
  prefecture,	
  and	
  

wherever	
  people	
  move	
  	
  

	
  	
  	
  



UNSCEAR	
  report	
  to	
  UNGA	
  Oct	
  2013	
  	
  3	
  

•  “Vic/m	
  blaming”	
  

–  “larger	
  doses	
  …	
  if	
  they	
  consumed	
  certain	
  locally	
  produced	
  foodstuffs	
  
in	
  the	
  arermath	
  of	
  the	
  accident	
  despite	
  governmental	
  advice	
  or	
  
con/nued	
  living	
  in	
  evacua/on	
  areas	
  …”	
  p10	
  

–  “The	
  most	
  important	
  health	
  effect	
  is	
  on	
  mental	
  and	
  social	
  well-­‐being,	
  
related	
  to	
  the	
  enormous	
  impact	
  of	
  the	
  earthquake,	
  tsunami	
  and	
  
nuclear	
  accident,	
  and	
  the	
  fear	
  and	
  s/gma	
  related	
  to	
  the	
  perceived	
  risk	
  
of	
  exposure	
  to	
  ionising	
  radia/on.”	
  p12	
  

•  Implica/on	
  of	
  blame	
  due	
  to	
  ill-­‐informed,	
  unfounded	
  concerns	
  rather	
  than	
  what	
  
happened	
  and	
  its	
  mismanagement	
  by	
  TEPCO	
  and	
  government,	
  neglect	
  of	
  public	
  
safety,	
  cover-­‐up,	
  deliberate	
  misinforma/on	
  to	
  downplay	
  risks	
  and	
  reduce	
  
evacua/ons	
  and	
  costs,	
  and	
  lack	
  of	
  support	
  to	
  assist	
  people	
  make	
  and	
  act	
  on	
  
informed	
  choices	
  



UNSCEAR	
  report	
  to	
  UNGA	
  Oct	
  2013	
  	
  4	
  

•  Effects	
  of	
  radia/on	
  exposure	
  of	
  children	
  
–  Inconsistency,	
  despite	
  growing	
  evidence	
  of	
  higher	
  risks	
  at	
  young	
  age:	
  
–  “…	
  54th	
  session,	
  the	
  Commi\ee	
  stated	
  that	
  es/mates	
  of	
  life/me	
  cancer	
  

risk	
  for	
  those	
  exposed	
  as	
  children	
  were	
  uncertain	
  and	
  might	
  be	
  a	
  factor	
  
of	
  2	
  to	
  3	
  /mes	
  as	
  high	
  as	
  es/mates	
  for	
  a	
  popula/on	
  exposed	
  at	
  all	
  ages.”	
  
p14	
  …	
  but	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
“	
  …the	
  Commi\ee	
  recommends	
  that	
  generaliza/ons	
  on	
  the	
  risks	
  of	
  
effects	
  of	
  radia/on	
  exposure	
  during	
  childhood	
  should	
  be	
  avoided.”	
  p14	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

•  No	
  recommenda/ons	
  for	
  public	
  health	
  ac/on	
  



Cancer	
  risk	
  varies	
  by	
  age	
  and	
  gender	
  

The National Diet of Japan Fukushima Nuclear Accident Independent Investigation CommissionChapter 4 | page 75

The 20 mSv per year benchmark that MEXT set forth as the standard for reopening 
schools in Fukushima worried parents, and was the subject of much international criti-
cism.[164] Surveys of the Hiroshima and Nagasaki atomic bomb survivors have demon-
strated that sensitivity to radiation is higher at lower ages.[165] It has been calculated that 
the risk for cancer for children under the age of one at the time of exposure is approxi-
mately four times higher than the risk for 40-year-old females and three times higher 
than for 40-year-old males (see Figure 4.4.1-2). Another report states that exposure to an 
embryo of 10 to 20 mSv increases the risk of infantile leukemia and infantile solid can-
cers by 1.4 times.[166] Beyond the fact of the higher sensitivity of the young to radiation, 

special consideration must be taken of the fact that they have much longer lives ahead 
of them. It is possible that they will again face the risk of exposure, and the exposure will 
have a cumulative effect. Twenty mSv per year is the limit for the five-year average expo-
sure dose for adults working at nuclear power plants (100 mSv for 5 years). If we consider 
the sensitivity of the young, including embryos, the young people in Fukushima will 
be assuming risks that are even higher than those for radiation workers. Any group will 
contain a certain percentage of people who are highly sensitive to radiation, so consider-
ation for these radiation-challenged individuals is necessary as a matter of policy.

5. Diseases due to radiation other than cancer 
Most of the discussions on radiation damage up to now have been concerned with 
cancer caused by DNA damage. However, cancer is not the only danger to health that 
we must continue to keep watch over. The life-span study of the Hiroshima-Nagasaki 
atomic bomb survivors revealed that the mortality rate for diseases other than cancer 
also increased in parallel with the radiation dose.[168] There was an increase in heart 
disease as well as cardiovascular, pulmonary, gastrointestinal, and urinary diseases in 
parallel with the dose.

[166] Wakeford R, et al. “Risk coefficient for childhood cancer after intrauterine irradiation: a review,” International 
Journal of Radiation Biology, Vol.79, 2003, 293-309.
[167] Compiled by National Research Council, Health risks from exposure to low levels of ionizing radiation: BEIR VII 
Phase 2 (The National Academies Press, 2006).
[168] Shimizu Y, et al. “Radiation exposure and circulatory disease risk: Hiroshima and Nagasaki atomic bomb 
survivor data, 1950-2003,” British Medical Journal, Vol.340, 2010, 5349.
[169] Volodymyr Kholosha, Head of the State Agency of Ukraine for Exclusion Zone Management, Ministry 
of Emergency Situations, at the 7th NAIIC Commission meeting; Yablokov V, et al. “Chernobyl: Consequences 
of the Catastrophe for People and the Environment,” Annals of the New York Academy of Sciences, Vol.1181, 
2009.
[170] Cabinet Secretariat, “Genshiryoku Saigai Senmonka Gurupu kara no Komento (Comments from the Nuclear 
Disaster Experts’ Group),” third session “Cherunobuiri Jiko to no Hikaku (Comparisons with the Chernobyl 
Accident),” April 15, 2011 [in Japanese].
[171] MEXT, “Hoshasen wo Tadashiku Rikai suru tame ni: Kyoikugenba no Minasama e (To Properly Understand 
Nuclear Radiation: for teachers),” April 20, 2011 [in Japanese].
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➊ Females are more 
sensitive to radiation than 
males; the younger the 
people are the greater is 
the difference. ➋ The sensitivity of children 

under the age of one to 
radiation is four times that 
of 40-year-olds.

Figure 4.4.1-2: The different 
impact of radiation according 
to age and gender (incidence of 
cancer)  [167] 
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Cancer	
  risk	
  in	
  680	
  000	
  people	
  exposed	
  to	
  computed	
  
tomography	
  scans	
  in	
  childhood	
  or	
  adolescence:	
  data	
  

linkage	
  study	
  of	
  11	
  million	
  Australians	
  
	
  

Mathews	
  et	
  al	
  BMJ	
  22	
  May	
  2013	
  	
  



Cancer	
  risk	
  following	
  CT	
  scans	
  in	
  childhood	
  or	
  adolescence	
  
	
  •  Popula/on	
  based,	
  cohort,	
  data	
  linkage	
  study	
  using	
  universal	
  

health	
  insurance	
  scheme	
  (Medicare)	
  
•  680,000	
  CT	
  scans	
  in	
  10.9	
  million	
  cohort	
  aged	
  0-­‐19y	
  
•  Average	
  effec/ve	
  dose	
  per	
  scan	
  4.5	
  mSv	
  
•  Mean	
  follow-­‐up	
  9.5	
  y	
  
•  60,674	
  cancers	
  
•  24%	
  increase	
  in	
  cancer	
  incidence	
  in	
  CT	
  group	
  vs	
  no	
  CT	
  

–  95%CI	
  20-­‐29%,	
  p<0.001,	
  already	
  evident	
  1-­‐4	
  y	
  arer	
  scan	
  
–  1	
  extra	
  cancer	
  per	
  2000	
  scans	
  

•  Rela/ve	
  risk	
  increased	
  16%	
  (95%CI	
  13-­‐19%)	
  with	
  each	
  addi/onal	
  
scan	
  

•  Risk	
  greater	
  at	
  younger	
  age	
  and	
  for	
  females	
  
•  Increased	
  rela/ve	
  risk	
  per	
  mSv	
  greater	
  than	
  for	
  LSS	
  	
  

–  0.027	
  vs	
  0.003	
  
•  Greater	
  sta/s/cal	
  precision	
  than	
  for	
  LSS	
  0-­‐19	
  y	
  age	
  par/cipants	
  



UNSCEAR	
  report	
  to	
  UNGA	
  Oct	
  2013	
  	
  5	
  

•  Radia/on	
  exposures	
  and	
  effects	
  on	
  non-­‐human	
  biota	
  
–  Exposures	
  of	
  both	
  marine	
  and	
  terrestrial	
  non-­‐human	
  biota	
  
following	
  the	
  accident	
  were,	
  in	
  general,	
  too	
  low	
  for	
  acute	
  
effects	
  to	
  be	
  observed,	
  though	
  there	
  may	
  have	
  been	
  some	
  
excep/ons	
  because	
  of	
  local	
  variability”	
  p13	
  

–  Not	
  consistent	
  with	
  evidence	
  



Impacts of Fukushima 
Fallout on Vegetation 
as Revealed by 
Satellite Imagery. 
Mousseau, Waldron, 
Welch, Bonisoli-Alquati,
….Moller. In Prep. 
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Workers	
  

•  Masayuki	
  Ono,	
  TEPCO:	
  

–  An	
  es/mated	
  1,972	
  plant	
  workers,	
  or	
  10	
  percent	
  of	
  those	
  checked,	
  
had	
  thyroid	
  exposure	
  doses	
  exceeding	
  100	
  millisieverts,	
  instead	
  of	
  the	
  
178	
  based	
  on	
  checks	
  of	
  522	
  workers	
  reported	
  to	
  the	
  World	
  Health	
  
Organiza/on	
  last	
  year.	
  

–  AP	
  22	
  July	
  2013	
  



IPPNW	
  statements	
  re	
  Fukushima	
  

•  Statement	
  by	
  IPPNW	
  Board	
  of	
  Directors	
  on	
  the	
  ongoing	
  
nuclear	
  disaster	
  in	
  Japan	
  and	
  the	
  report	
  of	
  the	
  UN	
  Special	
  
Rapporteur	
  on	
  the	
  right	
  to	
  health	
  to	
  the	
  UN	
  Human	
  Rights	
  
Council	
  
–  30	
  May	
  2013,	
  Villingen-­‐Schwenningen,	
  Germany	
  
–  h\p://peaceandhealthblog.com/2013/06/05/fukushima-­‐disaster/	
  
–  in	
  Japanese:	
  	
  h\p://chikyuza.net/n/archives/35196	
  

•  Many	
  addi/onal	
  resources	
  at:	
  
–  h\p://peaceandhealthblog.com/disaster-­‐in-­‐japan/	
  



Public	
  health	
  recommenda/ons	
  	
  
•  Priori/se	
  public	
  health	
  and	
  safety	
  and	
  environmental	
  protec/on	
  
•  Protect	
  people	
  and	
  the	
  environment	
  

–  Na/onal	
  approach	
  
–  Comprehensive	
  popula/on	
  register	
  with	
  doses	
  to	
  provide	
  health	
  care	
  and	
  

assess	
  health	
  outcomes	
  
–  Life/me	
  radia/on	
  register	
  for	
  nuclear	
  industry	
  workers	
  
–  Effec/ve	
  na/onal	
  implementa/on	
  with	
  adequate	
  resources	
  of	
  Act	
  on	
  the	
  

Protec/on	
  and	
  Support	
  for	
  the	
  Children	
  and	
  other	
  Vic/ms	
  of	
  TEPCO	
  
Disaster,	
  including	
  for	
  voluntary	
  evacuees	
  

–  Measures	
  to	
  reduce	
  addi/onal	
  exposures	
  to	
  <1mSv	
  –	
  especially	
  for	
  
children	
  

•  Control	
  the	
  source	
  
–  Mobilise	
  whatever	
  resources	
  and	
  global	
  exper/se	
  required	
  

•  Prevent	
  further	
  large	
  releases	
  from	
  Fukushima	
  Daiichi	
  and	
  other	
  
facili/es	
  
–  Keep	
  all	
  facili/es	
  closed	
  and	
  decommission	
  them	
  



Some	
  sugges/ons	
  
•  Urge	
  periodic	
  monitoring	
  and	
  review	
  of	
  progress	
  and	
  needs	
  by	
  

NAIIC	
  	
  

•  Urge	
  periodic	
  monitoring	
  and	
  review	
  by	
  UN	
  Special	
  Rapporteur	
  on	
  
Right	
  to	
  Health,	
  other	
  UN	
  agencies	
  eg	
  IARC,	
  WHO,	
  UNDP,	
  UNEP	
  

•  Regular	
  conference	
  for	
  presenta/on	
  of	
  independent	
  research	
  
findings	
  re	
  nuclear	
  disaster	
  

•  Document	
  compromise/corrup/on	
  of	
  scien/sts	
  and	
  physicians	
  by	
  
“nuclear	
  village”	
  
–  conflicts	
  of	
  interest	
  of	
  officially-­‐linked	
  radia/on	
  health	
  experts	
  	
  

•  eg	
  NAIIC	
  findings	
  re	
  FEPC	
  funding	
  ICRP	
  members	
  

•  U/lise	
  Tokyo	
  Olympics	
  and	
  PM	
  Abe’s	
  lie	
  that	
  the	
  situa/on	
  is	
  stable	
  
and	
  contamina/on	
  highly	
  localised	
  to	
  keep	
  interna/onal	
  a\en/on	
  
on	
  Fukushima	
  and	
  pressure	
  on	
  government	
  to	
  control	
  FD	
  plant,	
  
and	
  protect	
  and	
  care	
  for	
  people	
  



Thank	
  you!	
  	
  

	
  
	
  
	
  

Interna/onal	
  Physicians	
  for	
  the	
  
Preven/on	
  of	
  Nuclear	
  War	
  


