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When Richard Wakeford appears in the news media he is described as a visiting Professor at the 
Dalton Nuclear Institute but when I first met him in 1995 he worked for BNFL. We were both in 
Galway to speak about the health effects of radioactivity in the Irish Sea. He was striding about 
explaining to a stunned and doubting audience that the releases from Sellafield could do no harm as 
the doses were too low. His argument then was based on the 1992 Nordic Leukaemia study of 
Darby and Doll and he has returned to this alleged proof in his present paper - the one I am 
discussing now.  

The question of the effects of atmospheric nuclear test fallout on childhood leukaemia was 
discussed in CERRIE 2001-4 but inadequately reported in the  majority report (see CERRIE 2004 
refs below). This was in relation to arguments about the increases in infant leukaemia in children 
who had been in the womb at the time of the Chernobyl fallout (see Busby 2009). Wakeford and 
Darby, both members of the Committee, argued that the infant leukaemia following Chernobyl 
couldn't be real as there had been no increase in child leukaemia during the weapons fallout 
period. They depended on the 1992 paper by Darby, Doll et al which had looked at childhood 
leukaemia in the Nordic countries over the period of the weapons tests. This paper had already 
been attacked by me in Wings of Death in 1995 where I showed .that the methodology was 
misleading. I drew attention there to the fact that the time series that was presented as being that of 
the Nordic countries was in fact not so because it was broken in the middle. What was being 
presented in reality was a mixture of the Danish child leukaemia data from 1948 and the other 
Nordic countries which only began their databases in 1959. So just where an effect might be 
expected, the time series was unsafe. The study has apparently been used in epidemiology classes 
on how not to do epidemiology. In Wolves of Water (Busby 2006) I have written about how Darby 
had told me that (a) Bharat Thakrar took the data and later that (b) she had thrown away the data. I 
later tracked the data down in Denmark and obtained it from the founder of the Danish Cancer 
Registry, Johannes Clemmesen. The data show a significant peak in childhood leukaemia (see Fig 
2) Other data from Hakulinen of the Finnish Cancer Registry (who I visited recently in Helsinki) 
also show a peak and indeed this peak had already been reported in the literature before the 1992 
Darby Doll paper. Apart from Connecticut (a small population), the Danish data are the only 
secure northern hemisphere series covering the period before 1959 by which time about half the 
cumulative Strontium dose had been delivered. The Nordic 1992 paper did not cite or discuss any 
of this. I complained to the BMJ ethical committee and to the Danish Committee on Scientific 
Dishonesty. The BMJ wrote to Darby who promptly "found" the raw data. Eventually she 
admitted to CERRIE that she knew all about the Danish peak and that is why they had done the 
study. I don't think she appeared in Committee again until the launch of its Majority Report. Sir 
Richard Doll wrote to the Chair of CERRIE, Dudley Goodhead, and demanded an apology. 
Goodhead threatened to throw me off the Committee if I didn’t retract. I refused. After his death, 
Doll was found to have been taking large sums of money from industry (Green 2011).  

Darby and Doll in 1992 published too early to cite a paper in which Bentham and Haynes 
(1995) showed a 25% increase in child leukemia in England and Wales over the fallout period 
when rainfall (fallout) was used as a covariate, but Wakeford et al do not have that excuse in 2010. 
Darby and Doll could have cited VE Archer (1987) where the same rainfall effect was reported for 
the USA. Wakeford is aware of both, for they were presented to CERRIE.(Incidentally, during the 
life of CERRIE, Wakeford was still employed by BNFL.)   



Now to the Wakeford paper itself. First, the trends are shown as 5 year averages of some 
sort but how these are calculated or graphed is not explained, nor is it even stated that they are 5 
year averages. And since the data points are not even equally spaced we are unsure of what 
averages they are.  What is an average? If you have the annual rates for 1958-59, 1959-60, 1960-
61, 1961-62 and 1962-63, you can combine all these rates into one rate by adding all the cases and 
dividing by 5 times the population. Then you must say that this is the average rate for the period 
1958 to 1963. Then you must put the data point at half way along the period e.g. half way between 
1961 and 1962. But something very strange is happening in Wakeford et al’s paper. The paper 
graphs the childhood leukaemia rates in their Fig 2 and Fig 3. I copy their Fig 3 below as my Fig 
1.  

What is clear first of all is that the title of the figure is wrong, is misleading. The title 
states: Annual rate of incidence of all types of leukaemia. . .   

But we do not see data points here for each year so the term annual is not quite right.  And 
for those registries (e.g. Norway) where the first year of data was 1958-1959, the first data point is 
placed in the middle of 1959. The second is placed at the end of 1963, the third is placed half way 
through 1969 and so forth. So these are averages. And they seem to be different averages at the 
beginning than at later in time, since the distance between the data points is not uniform.   

So the second point is that the conclusions are incorrect since the data are displayed 
incorrectly. The fallout began to peak in 1959. Wakeford’s argument is that there is no step jump 
after 1959. They support this by showing that the graphs do not step jump after 1959, their first 
data point. But their data point is in the wrong place. Since it is a 5 year average it should be 
placed in 1961-62 and not 1959. But it would then be clear that it is useless as an indicator of risk 
change beginning in 1959.  

Of course, by making averages, and calling them annual rates, there is another cover up.   
Look at the graph Wakeford et al present for Denmark, the one registry which covers the entire 
period.  There is a slight increase from the 1959 point to the 1964 point. Incidentally, these data 
points do move about from registry to registry. In the Connecticut registry graph the data point is 
in 1958 and then the next one is in 1963 (showing an effect on child leukaemia). But back to 
Denmark. There was a significant peak in child leukaemia in Denmark, skilfully submerged by 
Wakeford et al in their averaging. Look at Fig 2 where I show the Danish data I obtained in 
Copenhagen from the founder and ex director of the Danish Cancer Registry, Johannes 
Clemmesen. Notice the big peak in 1962-63? Rather hard to miss isn’t it. In fact it was the subject 
of some published papers but none of these were cited in Wakeford et al. 2010 nor in Darby et al 
1992. Why?  



Fig 1 This is Fig 3 from the Wakeford et al 2010 paper.  
  
Interestingly, if you measure the distances between the points with a ruler (along the time 

or x axis ) you get different distances. There is a point at 1959 for example in the Nordic registries 
but to what year does this refer? If it is a 5 year average, then it can’t be placed at 1959 because 
there was no data prior to 1958-59. There is also a point at 1987, at the other end. The distances 
between these points at the extremes and the next point in are not the same distances as those 
between the central data points.   

Second, we are looking at a very small number of cases in the smaller registries, but 
looking at the graphs we see increases around the time of the fallout. Where would these increases 
be if we had annual data graphed?  Then there is the question of dose. Surely it is the foetal dose 
that is the covariate of interest: that is what Darby assumed in her the Nordic leukaemia study. We 
don’t really know what the foetal dose was from the isotopes of interest because we are not sure 
what those isotopes were. The main dose is from Sr-90. Incidentally, it will be the cumulative dose 

  



to the mother or father that will also be a driver for this: and half of this was delivered before 
1960!  

Finally, the 60s was a period when the fallout caused an increase in infant mortality; there 
were significant increases in all northern hemisphere countries. Therefore many children who will 
have gone on to develop leukaemia will have died from infections (it has been shown that pre 
leukemic children have a hugely high risk of infection).    

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 2. Child leukaemia in Denmark from Johannes Clemmesen’s data which he personally gave to 
me and which I still have (the Darby Doll data obtained from the BMJ also showed this peak). The 
Hakulinen graph and more analysis can be found in Busby 2006.  
 

Fig 2. Child leukaemia in England and Wales (Bentham and Haynes 1995).  

 

 



  
In conclusion, I have to say that this is a rather desperate response from the two surviving main 
nuke epidemiology apologists who have to recover their life work positions that internal 
radionuclide exposures have not hurt anyone. For they must be feeling the heat as more and more 
data (epidemiology from KiKK and Chernobyl effects and radiobiology) appears showing that 
these internal exposures are seriously underestimated in the ICRP model, and court cases are now 
being routinely won on this basis.   
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