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D ear Don,

You w i l l  have received M organ'is l etter  before this, giving the basic problem. I t is:  —

Zielhuis has ex tracted f rom the l i terature al l  group data f or Hb/PbB. He has 
calculated the two regression l ines, and then thei r bi sector, arguing that the l atter  gives 
the " real "  relationship. Thus, f rom 25 groups, he gets a high correlati on (-0. 80) between • 
them, and a bi sector of Hb = 15. 43 -  0. 033 PbB (Hb in gram s, PbB in ug/100 m i s.). The 
technique of col lecting di f fering data i s arguable, as i s the use of the bi sector to give the 
' ' real ” relationship.

This exerci se stimulated me to do l ikew ise with the grouped V auxhal l  data (1962, 540 men) 
and another factory group (1967, 157 men). I enclose a copy of the analyses of these data, 
for PbU, PbB and Hb. As you w i l l  see, the Hb/PbB data are so close to Z ielhuis that any 
argument that the relationship i s f alse has to be forgotten. Further, f rom my data, the 
di f f erence between men of 0 -  29 ug/100 mis. and those of 30 - 49 ug/ 100 mis, i s stati sti cal l y  
sound.

These data show two things: -

(a) T here i s a real  Hb/PbB relationship, and

(b) I t star ts at a very  low PbB value.

The only outstanding data are M ike W i l l iams. We have di scussed these endlessly . They 
fal l  down on two counts:  -

(a) The accuracy  of his Hb measurements. I have had tr i pl i cates done by ourselves
and M anchester Royal I nf i rmary  (we agree with each other) and M ike, who shows about
2 g higher on average of 50 samples, with considerable scatter. Dennis now accepts
an er ro r  in Chloride (M anchester) data, and whi le arguing that i t  i s a constant, cannot
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substantiate this. He f urther shows a " ranking"  di f f erence of Hb with PbB on
enormous groups, giving qual i tative support to the relationships.

(b) The populations are selected -  the best excuse avai lable f or thei r  omission.

A l l  of this leaves us in a posi tion of  having to agree with Cram er and company, that 
there is a fal l  of  Hb with PbB, starti ng at_a low level . The remaining question i s " how 
much?"  and " i s i t  social l y  signi f i cant?" .

I f  we accept the use of the " bi sectors"  -  I have seen stati sti ci ans and they simply w i l l  
not commit themselves on relati onships between two interdependant v ariables as opposed 
to the prediction of a variable against a f ixed absci ssa -  we are lef t w ith a fal l  of 3 g Hb 
for 100 ug/100 mis. PbB, or 20%, and pro rata. This does not make practi cal  sense to 
me, but then I have never looked at i t  this way. Certainly , 10% drop (50 ug/100 mis. ) 
w?ould be the upper l im i t of acceptabi l i ty  social ly.

If , however, we can say that PbB i s the def ini tive variable, and our concern i s the 
prediction of the fal l  in Hb f rom PbB, we use the Hb/PbB regressi on l ine, giving a fal l  of  
about 6% at 100 ug Pb/ 100 mis. and pro rata, ful ly social l y  acceptable at, say, 80 ug Pb/
100 mis. - •

A l l  of these exclude conf idence l im i ts, etc. -  I am arguing principle at the moment.

A l l  of these data come up for discussion in A msterdam. I told M organ that I would send 
you photostats of  Z ielhuis's paper, but this i s impossible for me to do today, so I have 
summarised the arguments in this l etter. Frank ly , I  do not know what approach to take. 
Ref erri ng to the above, and juggl ing my remaining mental  f acul ties, 20% at 100 ug Pb/ 100 mis. 
i s too high, but 6% at 100 ug/100 mis. i s too low. My stati sti ci ans cannot help me refute 
the bi sector approach, and the regressi on l ine i s m erely  a prediction of Hb f rom PbB, and 
not necessari l y  the " real "  relationship.

Have you any i deas? I have lef t my formal  contribution to A msterdam pending a " v ision" , 
but haven't had one yet, and time i s running out.

K ind regards,

E. K ing 
D i rector
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560 PbU Hb 4 9 75 5.5 -0 .2 1 0 .0 5
A

40-280 76-10 8 Hb a 96 - 0. 0l 6PbU Hb a 104 -0.09PbU  or
, If Hb PbU 9 4 5.5 75. It t t 76-10 8 40-280 PbU a 382 - 2. 8211b PbU a 1140 -  HHb

ft PbB PbU 5 16 30 95 0.43 0 .0 1 0 -130 0-500 PbU » 43 + 1.37FbB PbU a 2.7PbB -  43 or
« PbU PbB 14 5 95 30 n it 0-500 0-130 PbB = 0.13FbU + 44 PbB a 0.37PWJ + 16

A" PbB Hb 5 9 30 5.5 -0 .27 0 .0 1 0-130 76-10 8 Hb a 9 7.3 - 0 . 052PbB Hb a 106 -  0.196PbB or
m Hb PbB 9 5 5.5 30 11 ft 76-10 8 0 -130 PbB a 195 -1.42H b PbB = 541 -  5.1H b.

B
157 PbB Hb 4 9 21 7.1 .0 .22 0 .0 5 0 -10 0 76-10 8 Hb = 95.8 -  0.065PbB Hb a 105 -  0.24PbB or
h - Hb PbB 9 4 7.1 21 11 t t 76-10 8 0»190PbB 5=127 -  O.OTSfib PbBa 440 -  4.2K b

Tram  Bf 

" A

PbU = u g / l i t r e Hb *  % PbB ug/ 100mls.

666-

“ (PbB-IO, N .16) U  «r eater  **“  ’" ‘(PbBJ.O, >fc65) <t=^•53, p 0,02)

Kb(PbB .10, N=51> "
If
tt

ft

It

It

®k(PhBei*0 B-IOpi P 0*05)«=192; (tJs2#5f  p 0#02)Bb
g. (PbBe=70j N*51) (f_-r 20 rjO 010
“ °(PbB=100, H«58) U ~5*29* P0*010

When Hb100# *  Hb l 4.8g£ , B isec t o n  become :

Sel f

PbU *  2.7PbB -43

Z j elhuia

PbU a 3.12FbB -  45

(A)  Hb -  15.6 -  0.029PbB
(B ) Hb *  15.0 -  0.035FbB

Hb » 15.4 -  O.OJJPbB

PbU « 1160 -  74Hb PbU = 948 -  59Hb

Sel f , from other two v ar i ab l es• 

PbU = 2.2PbB -  2Bt

Hb = 16.0 -  0.037PbB

PbU = 1650 -  92Hb*
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