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Figure 9.1 9. EXPER IMENTAL PLANS: An Examp l e from Bre ast Cancer Research

EM8701: Kitche n er-Wa terloo Recor d , Ja n uary 10, 1987, page C4

Li n k between high-fat diet, bre ast cancer
so ught
ing par t in an expensive and ambitiou sstudy to det e rmine whether a
high -fa t diet inc rea s esthe incid e n ce of bre ast cancer.

Br itis hColu mbia’s Canc e rCont rol Agenc ywill apply to enrol l abou t
2,000 women in the study by U.S. res earche rs, and Toron t o’s Prin-
cess Margaret Hospi tal is in the process of decid ing whether to take
part.

Dr. Ros sPrentic e, associat edirecto r of the Fre dHu tchin s onCan -
cer Res earch Cent e rin Seattle and the study’s princip al inv estig a tor,
wa sin Ott awa Thu rsday to talk to federal Health and Welfare officia ls
abou t the proje ct.

The 30,000 women who wil l particip ate wil l be fol lowe dfo r be -
tween sev en and 10 years to see whet her cutting dow n on fat sre du-
ces the incid e n ce of bre ast cancer.

It is estim ated that one in 14 Nor thAmer ican women wil l cont r act
brea stcanc e rand evi denc esuggests that die t plays a role in promo -
ting the disease.

Prentic e is recruit i ng women bet ween 45 and 69 – when bre ast
canc e rmos t co mmonly str ikes – who are at inc rea s ed risk becau se
of family his t ory, who gav ebi rth for the first tim e after 30, or who
have had two or more benign bre ast tum ours.

To ent e r the study, women must show a die t high in fat s. Abou t
40 per cent of their food int ake must be fat sfr om sou rces inclu ding
re dmeat, dair y products and desse rts.

The women wil l be div ide din t o two groups: 60 per cent of them
will maint ain their nor mal fat con sumption and the rest wil l be re-
qu ire d to reduce thei r fa t in take by half. A particular targe twill be

saturated fat ssu ch as butter and some margarines.

The two groups wil l re c eiv e nu t rit ion cou nselling and reg ular
ma mmogr ams dur ing the cou rse of the study.

"The ave r age Nor th Amer ican diet is 40 per cent fat and int e r-
nation a lstudie ssuggest that if that amoun tcan be reduced to 20 per
cent, we may be able to cut the incid e n ce of bre ast cancer by half",
Prentic esaid.

Studie s of Poli sh and Jap anese women, who have low rat es of
brea stcanc e rin their native cou ntr ies, show that when they immi-
gr ate to Nor thAmer ica and adapt to its hig h-fat die t, their incid e n ce
of bre ast cancer inc rea s esqu ickly.

"D iet seems like a log ical place to look," Pre n tic esaid.

He said the goa lof the study "is not to reduce calor ies. It won’t be
ne c essar y to go aroun dhu ngry all day or prep are meals differently
fo r the rest of a family ".

So far, cli nics in Seattle, Hou s t on and Cin cinnati hav eag reed to take
part in the $100-millio n study, whi c h is spon s ore d by the Nation a l
Canc e rInstitute.

There hav ebeen sev eral U.S. bre ast-canc e rstudie sin whi c hthe die ts
of women were mon ito red but not change dand thes ehave yielde d
mixe dre sul ts.

The mos tre c ent study, don eby res earche rs at Harvard Unive rsity
and descr ibed this mon th in The New Eng land Jou rnal of Medicin e,
fo und no link bet ween die tar y fa t and incid e n ce of the disease.

Dr. Kenneth Car rol l, profe sso rof biochemist ry at the Unive rsity of
We s ter nOntario in Lon d on, has been studying die t and bre ast cancer
in rat ssi nce the lat e1960s.

TORONTO(CP) – At lea sttwo Canadian
canc e rre search cent res are consid ering tak-
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Identify the matt e r(s) mentio ned in the article whi c hare components of an adequ ate Pla nfo r su ch an inv estig a t ion.1

Identify matt e r(s) notex pli cit ly mentio ned in the article whi c hare components of an adequ ate Pla nfo r su ch an inv estig a t ion.

• Fo reach missing component you identify, indicate whet her it wou ld be practicable to incorporate it into this inve s tig a t ion;
give rea son(s) in each case.

2

Explain why it was necessar y to carry out this inve s tig a t ion usi nganexperimenta l Plan rat her than anob ser vational Plan.

• Wo uld the re be any adva ntage sof an obs ervation a lPlan in this con tex t? Exp lain brief ly.

3

Do you know, or can you sug ge s t, the type(s) of evi denc ethat has led to the hypot hesis of a link bet ween lev el of die tar y
fa t and the incid e n ce of bre ast cancer?

• What is the weakness(e s) of the exi sting evi denc efo r su ch a link?

• Why is bre ast cancer a matt e rof appreciable con cer nto medical res earch?

4

Some tim e after this article appeare d, the U.S. Nation a lCanc e rInstitute decid ed not to go ahea dwith this inve s tig a t ion;
suggest pos sib le rea son sfo r this decisio n.

5

The last parag raph of the article mentio ns the use of laborato ry rat sto inv estig ast ediet and bre ast cancer. For inv estig a t i ng
diseases like hum an canc e rs:

• what are theadva ntage (s) of usi ng la borato ry rat sor other anima ls?

• what are thedisadvant age(s) of usi ng la borato ry rat sor other anima ls?
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The article reprint e dbelow con tains infor mation relev a n tto the article sreprint e din Fig ure s9.18 and 9.1 6.

EM9035: The Globe and Mail, November 10, 1990, page D4

Sp ine -chilling to look at: another stat
I T is too lat ethis year, but when Hallowe en

rolls aroun dag ain, I recom mendthat kid s
think about dre ssi ng up as something that
re a l ly frightens adult s: St atis ti cs. Whooo –
BELL CURVES. Whooo – DELTA FUNC-
TION.

The fact is that the misunde rst anding of
st atis ti cs con tin ually guts grownups. We get
le d arou nd by the nos eand don’t sense the
"yeah, but what abou t thes ethings"que s tion s.

In this colum n, I am goi ng to lea d you
throug h a coup le of exa mples of statis ti c a l
hamst ringi ng and then pos ea modest solu-
tion. Last week, speakers at a conferenc e
on gende r bia s in scie n ce att ack ed a1988
study in the United States in whi c h 20,000
men were test e dto try to det e rmine the
ef fect that a sm all daily dos age of the activ e
co mponent in aspir in had on heart att ack s.

The backg rou nd docum e n tdes cribed it as
a per fect exa mple of how women are min d-
le ssly exc luded from biologi c a l testing – a
situation that cre ated the anoma ly that "doc-
to rs cou ld recom mend the tre atment for
men and not for women." Not exactly rig ht.

The first thing to unde rst andwa sthe sam -
ple. The "men" inv olved were in fact U.S.
doct ors. They were con sid ere d to be par ti-
cularly good candidates becau se they were
li kely to take their daily medication and be-
caus ethey paid att entio n to their health. In
1983, when the maili ngs went out, the re
we re approxi mat ely 450,000 regis tered male
doct ors to sample.

Be cau se the incid e n ce of heart dis ease ris es
with age, only the 261,248 men bet ween 40
and 84 were con tacted . Of those, 59, 280
said they wou ld par ticip ate. Adverse medical
proble ms and a lack of real com mitment
re duced this to 22,071 men.

They were div ide d in t o two groups, one
taking the aspir in and the othe r a placebo.
At the end of a year, of all the non -fa tal heart
att ack sthat occur red in the two groups dur ing
that time, a thi rd of those were suf fered by

aspi rin -take rs. Moreove r, the re were five
heart att ack deaths in that group compare d
with 18 in the con trol (placebo) group. It
wa s, as they say, statis ti c a l ly sig n ific a n t.

Howeve r, if one were to get about the
same answe rin women, a sampling problem
aros e. Not only do women have half as many
heart att ack sperc ent age -wise and have them
la ter than men but there were only rou ghly
70,000 women doct ors in the United States.

No more than 28,000 of them met the age
requ irements. Assuming the same kin d of
patt e rns of respons eand health dis crimina -
tion, more or les s,2,400 women doct ors
woul d have quali fi ed. In a giv en year, on
av erage, only two or three of them mig ht
have die d fr om heart att ack s. Obviously,
this is too few for statis ti c a lsignific a n ce.

We ll, you say, may be a different and large r
gr oup of women cou ld hav ebeen sampled .
That makes sense until one looks at the out-
co m eof the sup pos edly sex ist study. Yes, in-
de e daspi rin did seem to reduce the number
of heart att ack s ,but when the total number
of deaths from cardiov ascular dis ease was
looke dat – oh, statis ti c a lho rro r of hor rors
– the con trol group and the aspir in group
both produ c e d EXACTLY THE SAME
number – 44.

The sadde r-but-wis er statis ti cia ns con clu -
de d that eve n 22,000 male docto rs weren’t
go ing to be a large enoug h gr oup to prove
conclu siv ely that aspir in reduced heart at-
tack s ,at lea stwhen death was the criter ion.

The secon dst atis ti c a lboome r ang inv olves
the risk ofAIDS to women. On Oct ober 19,
a Toron t o AIDS conferenc ewa s told that
women were "the fastest grow ing AIDS risk
gr oup" and women were the "la st to accept

they are at risk."
Ev idenc ewa spres ented sug ge s ting 50 per

cent of the women who are infected with
AIDS throu gh het e ros exu al int e rcou rse. A
breakout of AIDS among het e ros exu al women
is something I have been clo sely looking for
but just cou ldn’t rem ember seeing. The re-
fo re, I went to my col lectio n of statis ti cs pro -
du c e dby the Federal Cent re for AIDS, and
tease dou t the root of the misi n for mation. It
wa str ue that on Oct.1,1990,127 out of 227
women wit h AIDS in Cana da ha dgo tten the
disease het e ros exu ally. Howeve r, nearly two -
thir ds (83) of thes ewomen were in a speci al
risk sub -gr oup. They were eit her Haitia ns
or the wiv es and gir l fr iends of Haitia nmen.

They were speci al, becau se, for some rea -
son, AIDS is easily passe dback and for th
between men and women in Afr ica and the
Caribbean but not in tem perate cli mat es.
The best gues sis that other unt reated ven e-
re a l diseases, different sex practic es, fe wer
ci r c umcisio ns and more penile and vagi nal
so res vastly inc rea s ethe AIDS risk s fr om
heteros exu al sex in the tro pics.

What this all means is that in Cana dasi nce
1981 when the first cases of sex ually trans -
mitt e dAIDS were repor tedin women, only
44 non-Haitia n-linke dca s eshave appeare d.
Is eve n that rat ein cre asi ng? Let the figure s
speak. In 1987, 25 women – Haitia n con-
ne ction and all – con tract e dAIDS throu gh
heteros exu al int e rcou rse. The re were 28 in
1988 and 23 in 1989, alt hou gh final numbers
are not in.

Finally, thoug hit wil l un d oubtedly tur nou t
to be a statis ti c a l fluke, of the 254 gende r-
cl assifie d ca s esof AIDS repor ted in 1990
so far, non e, let me repeat, NONE of them
ha s been in women throu gh het e ros exu al
in tercourse. The moral of all this is: befo re
givi ng alg ebra, geometr y, calculu sand trigo -
nometr y, Cana dian school ssh oul d teach their
students how to nav igat e the shoal-filled
mathem ati cs of eve ryday life.

As Ian Fle ming mig ht hav eput it: Statis -
ti cs is forev er.

SCIENCE
STEPHEN STRAUS S

What sample selecting met hod was use dto obtain the 22,000 male U.S. docto rs?
Identify exp licit ly the place(s) in the article from whi c hyou take you r infor mation.

• Outlin ehow this selecting met hod affects thepre c isi on of the Answe rs(s) from the inv estig a t ion.

1

Explain, in non -technical langu age, the meaning of the last statement in the thi rd parag raph of the secon dcolu mn: .... this
is too few for sta tis tical sig nifi can ce.

2
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