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Th i s  paper i s  of fered  as an improvement on t h e  Woolf-Hddane ana lys i s  

of epidemiological r e t rospec t ive  s tud ie s .  

s u f f i c i e n t  t i m e  t o  d i g  deeply i n t o  t h i s  a r t i c l e ,  we have some doubts about 

i t s  va lue  and cor rec tness .  

Even though we have not  had 

I n  d iscuss ing  t h i s  paper, it i s  he lp fu l  t o  r e fe r  t o  t h e  fol lowing 2 x 2 

contingency t a b l e :  

I cases  con t ro l s  

1 2  
exposed n 

where, i n  t h e  present  context,  "cases" r e f e r s  t o  cases  of leukemia and 

"exposed" r e f e r s  t o  exposure t o  a s i c k  pe t  b i r d ,  

exposure t o  a pe t  b i r d ,  s i c k  or  otherwise.  

sub jec t s  f a l l i n g  i n t o  each category. 

"Not exposed" means no 

The n i j ' s  a r e  t h e  numbers o f  

Bas ica l ly ,  t h e  Woolf method i s  t o  ca l cu la t e  t h e  log  odds r a t i o :  

and i t s  var iance,  which i s  approximately 

I t -  \ 



2 L' 

When seve ra l  t a b l e s  of t h e  form (1) e x i s t  (e .g . ,  one f o r  tach age group), 

Woolf's est imate  of t h e  log  of t h e  common odds r a t i o  y i s  t h e  weighted average 

of t h e  yi given by (2) ,  w i th  weights i nve r se ly  propor t iona l  t o  t h e  var iances  

A 

given by ( 3 ) *  

Haldme 's  modif icat ion of t h i s  procedure i s  simpljr t o  add 0.5 t o  each 

c e l l  before  going through t h e  ca l cu la t ion .  This  no t  only reduces t h e  bias 

i n  t h e  est imated l o g  odds r a t i o ,  bu t  it avoids t h e  problems caused by empty 

ce l l s  i n  t h e  ca l cu la t ions  (2) and (3). 

As S i s t e r  B e r t e l l  po in t s  ou t ,  t h e  Woolf-Hsldane method can be unsatis- 

factory i f  any of  t h e  n i j ' s  a r e  smzll, but she s e e m  t o  ha.ve dwelled almost 

e n t i r e l y  on t h e  inf luence  of Haldane's modif icat ion,  i .e . ,  t h e  add i t ion  of 

0.5 t o  each c e l l .  The e f f e c t  of t h i s  modif icat ion i s  neg l ig ib l e ,  however. 

For example, note  i n  Table I V  on p . ,  20 t h a t  t h e  g r e a t e s t  d i s p a r i t y  between t h e  

two methods seems t o  occur f o r  males 65 and over.  Here t h e  B e r t e l l  estimate 

of r e l a t i v e  r i s k  (which f o r  a s i n g l e  2 x 2 t a b l e  i s  j u s t  t h e  s t ra ightforward 

odds-rat io)  i s  3.16 as compared with 2.23 f o r  t h e  Woolf-Haldane est imate .  

Using Woolf's approximation ( 3 )  for t h e  var iance  of t h e  l o g  odds r a t i o ,  

t h e  approximate 95$ confidence i n t e r v a l  f o r  t h e  odds r a t i o  t u r n s  out  t o  be 

(0.48, 20.70). I n  view of t h i s  v ide  range of "acceptable" values  f o r  t h e  

odds r a t i o ,  t h e  e f f e c t  of Haldane's co r rec t ion  i s  of no consequence. 

S i s t e r  B e r t e l l  c o r r e c t l y  observes,  however, t h a t  t h e r e  i s  a d i f f e rence  

between her  "cons3ructed population" est imate  of t h e  r e l a t i v e  r i s k  and t h e  

Moolf-Maldane es t imate  when t h e  d a t a  from seve ra l  subpopulations (e.g., age 

groups) a r e  combined. This  d i f fe rence  i s  a consequence of t h e  fact  t h a t  her  

method does not  es t imate  r e l a t i v e  r i s k  i n  any w e l l  def ined sense. CorstirSder, 

for example, t h e  d a t a  below, which i s  exaggerated t o  make t h e  point .  
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Exposed 

Not exposed 

3 

Cases Controls  

93 25 Exposed 

997 97 5 Not exposed 

1000 1000 

Males 

Cases Controls 

973 9 0  

27 100 

1000 1000 

Females 

(4 ) 
The odds r a t i o s  are 4.00 f o r  both males and females.  Using t h e  Woolf-Haldane 

method, w e  c a l c u l a t e  an est imate  of 1.37 f o r  t h e  log  odds r a t i o  i n  each t a b l e .  

Taking  t h e  appropr ia te  weighted average, we obviously g e t  1.37 f o r  t h e  es t imate  

of' t h e  common log  odds r a t i o ,  from which t h e  estimated odds r a t i o  i s  

e 1-37 = 3.95. 

S i s t e r  Ber te l l ' s  "constructed population" method, if we understand it 

co r rec t ly ,  would be appl ied  t o  t h e  same d a t a  as follotrs.  

Expected cases  exposed (males) = - 25 X 1000 = 25 1000 

Expected cases  not exposed (males) = -2E x 1000 = 975 1000 
Expected cases  exposed (females) = - 9'' x 1000 = 900 

Expected cases  not  exposed (females) = - loo x 1090 = 100 
1000 

1000 

These expected numbers a r e  ca l cu la t ed  on t h e  basis of t h e  observed frequencies  

i n  t h e  con t ro l  populat ion.  Note t h a t  f o r  ma,les (o r  females) alone, t h e  

" r e l a t i v e  r i sk"  def ined by S i s t e r  S e r t e f l  i s  

observed cases  exgosed emec ted  CPSDS not exnocr-d 
expected cases  exposea observed cases  not  e x p s 3 d  - = 4.00 

That i s ,  f o r  a s i n g l e  t a b l e ,  S i s t e r  B e r t e l l ' s  r e l a t iv -?  risk i s  exac t ly  t h e  

u s u a l  odds-rat io .  I n  conbining t h e  two t a U e s ,  hor,:ever, she sums before  going 

through t h e  odds- ra t io  ca l cu la t ions ,  so she obta ins  z table l i k e  t h e  one on 
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page 19. The corresponding t a b l e  for t h e  da t a  i n  our exmple  i s  

With exposure Without exposure 

Cases 

107 5 

The r e l a t i v e  r i s k  defined by S i s t e r  B e r t e l l  i s  1.33. 

va lue  from t h e  Woolf-Haldane est imate  c e r t a i n l y  cannot be ascr ibed  t o  a "bias" 

The devia t ion  of t h i s  

i n  t h e  FJoolf-Haldane technique. It i s  d i f f i c u l t  t o  see hov S i s t e r  B e r t e l l ' s  

method can poss ib ly  be a "meaningful s m a r y  es t imate  of t h e  r e l a t i v e  r i sk , "  

as i s  claimed i n  t h e  abs t r ac t .  

S i s t e r  B e r t e l l  a l s o  s e a s  t o  be assuming (on p. 19) t h a t  t h e  summed 

number of cases  exposed has a Poisson d i s t r i b u t i o n  under t h e  nu l l  hypothesis.  

We suspect  this i s  not  t r u e  i n  general;  a t  any r a t e  she should s t a t e  t h e  

assumptions under which it holds. 

Inc iden ta l ly ,  when Mzntel 's  and Haenszel's 

comon odds r a t i o  i s  appl ied  t o  t h e  da t a  of o 'x  

suggested est;dla-be of t h e  

example , we g e t  

= 4.00 

which, l i k e  t h e  Woolf-Hsldnne r e s u l t ,  i s  sens ib le .  S i s t e r  B e r t e l l  apparent ly  

views her method as an extension of Mantel-Haenszel, but  it seems t o  be an  

extension i n  the'wrong d i r ec t ion .  

Numerous o ther  methods e x i s t  f o r  es t imat ing a common odds r a t i o .  (See, 

f o r  example, Gart's 190 a r t i c l e  i n  Biometrika, p.  471.) 

can be considered summary s t a t i s t i c s  even though t h e  odds ra t io  mzy not  i n  

These est imates  



f a c t  be  constant .  

heterogeneous odds r a t i o s .  

h'ovever, t h e r e  are many dangers in;ol.ved i n  pooling 

With r e spec t  t o  t h e  o r i g i n a l i t y  of t h e  method, Sister R e r t e l l ' s  

constructed population' '  appears t o  be t h e  sitme 2 s  the " i n d i r e c t  age adjustment' ' 11 

. often used by epidemiologis ts  i n  comparing d isease  incidences among populat ions 

w i t h  d i f f e r e n t  m o r t a l i t y  r a t e s .  

In  summary, we f e e l  t h a t  although S i s t e r  Bertel l ' s  effort to br ing  

s ta t i s t ica l  techniques t o  t h e  a t t e n t i o n  of medical researchers  i s  commendable, 

it would be b e t t e r  f o r  a l l  concerned i f  her work were f irst  subjected t o  t h e  

sc ru t iny  of t h e  e d i t o r s  and r e f e r e e s  of a s t a t i s t i c a l  journa l .  

, 


