
.. -
", 

/ 
J , 

, .' 

• 

.. 
, . 

.. 

'" , 
. ,/ 

\ 
J 

THE NEED FOR,PRAGMATISM IN EPIDEMIO~OGY, 

ILLUSTRATED IN RESEARCH ON 
. . 

THE DETERMINANTS OF ESTROGEN RECEFJOR STATUS 

D , IN BREAST CANCER 

Iris.Rogsrs-Melamed 

Department of Epldemiolog~ and Biostatistics 
", 

McGill University, Montreal, July 1987 

f 

" 

\ . 

. 
.1 

A thesis subini~to ,the F'aculty of Graduate Studies and 

Research .in partial fulfillment M the requuement.s for the 

degree of Doctor of Phllosophy. 

Q Iris Rogers-Melamed, 1987 

~ 
\ 

'-



• f J 

.... 

.. . 

... 

, ' \. 

ABSTRACT 
.At 

, , 

" 

A survey was planned to e~plore haw estragen receptor (ER-) stntliS ,of bref:1st 
#,- ,~ 

. cancer was related ta dietary and reprodl1cti v"e f~ torl t'~] n postmpl1opn ll~nl 
• r, / ' 

patlents from Toronto. UnforeseeabJe clrc2ms ances creaLce! mi1Jo{' dl'lnys 
• 1 

... C"'-...... , , 

and, 'èven after enhancements of deslgn, _!Jl I~umbcr of slIh Je( Lé, who (OU Id h~' 
~ 

included was Seriously reduced. As statlstical power l1i1d thlls !J(l(ome 

l1ndesirably low, emphasl~ lS placed on the realltles of epldemlologlc 
l , 

research of thlS' nature, l .. e. hm.; lnevltable ùlfflcultles <IrIS(!, hùve ta .he 

identlfled and,' at the very least, mltlgated. Desplte klll,J11 nllmb('{'~" the 

odds of positlve ER status were round to be low'for pcltlCllLS wltl! lIlilny 

pregnancies and hlgh for those wlth one or two pregnancles, but IllLprmpdH1te 

for cases who had never been pregnant. ThlS ve;y strong as~oc tnllon ~ 

underllnes the weaknesses of those wlth measured dletary lnLùkes, WhlCh 
.. 

appear unlikely to pè_Qf major relative lmportance. . . 

... 

il 

> 

. . 
(if) 
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RESUME 

d 

" 

avons planlfié 
, , 

de patiel1t~s 
, 

de Nous un sondage au pres postmenopausiques 
1 

Toron~o afJn çi' étudier comment l' ~tat 
, 

de recepteur d'oestrog~~e dans les 

de cancer du se ln ét~lt rellé ~ l'alimentatlon e~ ~ la reproduction. Des 

ecirconstances jmprévlsibles ont causé d'lmp~rtants d~lais €t malgr~ des 
, ,4;" 1 

ameliorations a la conception du proJet, le nombre de sUjets potentl~ls a 

cas 

\ 

~t6 grandement r6dYlt. La flabliltié statistlque d'un tel ~chantliion ~tant 

très basse, nous avons mis l'accent sur les difflcultés de recherches 

~pldémiologlques de cette nature ,. c'est-à-dire comment d' ln~vltables 

probl~mes se posent, comment'~ls dOlvent ~tre identlfl~s et, autant que 

PAsslble, leur impact att6nué. Malgré le petlt nombre de sUJets, les , 

ehances d'un état positif ùes réc~pteurs d'oestrogène nous so~t apparue~ 

faibles chez les patientes ayant eu de nombreuses grosse~ses et ~lev~és chez 

ceÎ'les nI ayant eu qu'une ou detl-x grDssesses, tout en restant moyennes chez 

les sUjets n'ayant jamais été encelntes.- Cette très forte association ., 

souhgne les faiblesse~ de celle avec. un réglme allmentalre, qUl ne semble ü 

pas &tre d'une lmportance majeure rela~ivement à l'autre. 
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PREFACE 

My fust enr~l1:îment into the PhD program was :ln Septèmber 1977; becnust' 

held a master's degree from the Department of Epidcmlology ,ltld Ilpnlth,\1 \oJl\'-, 

entered lnto the second year (l.C. PhD 2). TIns tlH'Sls lS, t Iwn, !lPlllg 

completed at the cnd of PhD 11. Howc-vcr, the tlme nVcll1nblt> lor 1 hl> 

relevant research has becn less thnn bve yf'(1r~,. A Lul1 cxp1.1I1ntion wn~ 
•• 

given in the theslS orlglnally subllllltcd, but has been rcmovec! at lhe 

request of the Oral Examl~atlOn ComID1ttce. 

In January 1980 , Dr. G. E. Eysscn, wilh whom l had w(Jrk(,~ls cl 

teachlng asslslant at HcC]_ll UnlVerSJty bcfore wc bath rnnved t 0 Toronto, 

offered ta ,act as my theS1_s supervjsor. Allhaugh t1.1e ulldpr<-,Lllld Illg wa<, lhat 

my research wou Id have ta be ln cancer epldemlology, thlt, off('r ~was 

gratefully accepted. At thal stage, r abandoned c,lrl1 cr work 1 Il cl 1 f f ('[enl .. 
areas, and embarked on my present thesls resparch proJcct. " 

Progress was slow because none of us (ncllher myself, nor Dr. Eyssen~ , 
nor any faculty rnember l consultc~ at McGill) had expert knuwlcdge ln the 

field of estrogen receptars in breast cancer. Tt took many lTIonths tr) 
~ 

delineate the Issues, and for me to galn sorne undcrsl3nd lng of lh(~ 

underlYlng endocrlnolog:lcal mechanisms. In addl tlon, two pre'll ml nar y 

"'--
inveStlgatlons were found ta be necessary (see ·sectlons 1.3 and. 3.3 of thic; 

thesis) • 

1 

If 



\ 

" î::J' 
/' 

Throughout most of the two years from J~e 1981, l was ill, and 
.. 

progress was negllglble. 

In July 1984, Dr. W. O. Spltzer, the recently appointed"chalrman of 

the renamed Department of Epldemiology an~ Biostatlstlcs, agreed to let me\ 

flnlsh my degree, sJb]ect to certaln conditlons, lncludlng that my 

supervisor woulçl have to be a member of the MCGlll Departmen.t. Dr. F. D, K. 

Liddell volunteered to act ln thlS capaclty, and this offer was gratefully 

accepted. He and l had already dlscussed and agreed the pnnclples of the , . 
necessary re-deslgn of the pro]ect. 

In March 1986, l became too ill to work, and could not re-start untll 

four months later. 

In the less th,lI1 fi ve years effecti vely spent on thlS research, ln \ 

addltion ta desl~n~ng and carrylng out the survey (into WhlCh l incorporat~d , 

two methods of ahalysls), and ta writing up the thesis, l did the following: 

- conducted a feaslbility pro]ect related to medlcal chart 

J.~formation; 

- carried out an examlnation of the age-speciflc incidence of ER-

and ER+ breast cance'r for On tari,o in 1981; 

- expanded - and corrected - the food frequency questlonnaire; and 

deslgned, pre-tested and further reflned a questionnaire related 

to reproductlve and medical histories. 

[The remalnder of this Preface lS as originally submitted, with the same 

pagination. ] 
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.. 
Clalms for Origlnality 

,) 

When thlS survey was deslgned, there had been few lnvestlgations o'f the' 
, {1 

- relationshlps between ~R status and breast canrer rlsk factors. Sev0rol 

other studies have been reported HI the last five ye[ŒS; ncvprth(']ess, the 

. 
present research lS the first te lncillde dlrect measurps of diptary Intdkes. 

Two qllestlonnalres were reqlllred for t~ls.proJect; one hot! to he 

designed ,pnd tested, the other had to be modihed (and corrcc.tecl). Astudy 
'> 

of the feaslblhty of collecting lnformatlon from patients' h(JSplln1 

records, and of thel~ comprehenslveness, was an ~mportant prelimlnory 

investigation. As l had carrled out the e1arnlnatlon of ,the '<lge-spec 1 fic 

incidence of E~- an-d ER+ breast cm'lecr in Ontarlo j 19BJ. 1 bad bec~, 
, ( 

Il 

invited to be seDlor allthor of the artlcle, but had' to declulc becllusc of my 

Gommitment ta the present researeh • 

.. 
To help resolve controversy as 'to whether dlscrlminant nnalysis or 

\ 

logistlC regresslon should be used on 

bath forms of'd~scrlmlnatory analysls 

" data such as those l 

were performed. ~he 
had coll ('ctpd, 

agr0cm0nt of tlw 

find,;:tngs from the two analytlcal methods was close;, thÙ; is an empiric 

finding of practical lmportance for blostat~sticlans. 

Pitfalls and problems in conductlng an ep1demlologjc survey are, of 
,~ 

,course, far from unusual, but they have seldom been documented. -Jndoed, 

th,ey have ofte_n been glossed over, leaVlng the impressiop thal the protocol 

has been followed more closely than has been the cnse. Th1S thesls, 

! howe~e.r. des~r1.bes dlfficultles that arose in the survey, and cxpla10s how 

they"were handled.' Thl~ àspect. is of undoubted lmportancç. and wlll be of 

major intere~t to future re~e~~~.:7s in this, and ln wany other, areas of 

. 
epldemlolog1c survey. 

, 

, . 
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.. 
OrganizatI0n of the thesis 

Î 

This thesis 15 dIVlded in ta eleven chapters. The ~Irst sets the stage for 

the development of the research question, by r~viewIng the present knowledge 

Gn breast cancer, estrogen receptors and-thJI; inter-relatIonshlp. ~t has~ 
been improved by the careful criticism of Dr. R. J. B. King (Head, Hormone 

- Blochemlstry Department, Imperial Cancer Research Fund Laborat<i;rleS, 
<l 

London), who endorsed the maIn llnes of argument, ~artlcularly in his field 

of expert knowiedge. 

Chapter -2 descn bes the developmerit of the metho'dologlcal appreach to 

this proJcct - early plans, thelr shortcomings (partlcularly ln the llght 01 
il 

re~trictlons Imposed in 1984), and how they were s~lvage~. The next chapter 

gives.detâils of the measurement Instruments used and how they were 

developed. 

Chapters 4 and 5 descnbe, respectlvely, t~e flndings and the -

discrlmlnatory analyses of breast cancer patIents wIth ER negatlve and ER 

positive tumours. Method&loglcal issues are discussed ln Chapters 6 torougp 

9: those pertaining to fleldwork ln Chapter 6; consIderations of statlstlcal 

'power and related matters in Chapter i; problems associated wlth measurement 

i~ Chapter 8; and comparlson of the analytical methods In.Chapter 9. 

Despite the shortcomlngs Imposed on It, the sur vey dld yleld flndings 

of considerable ~pIdemlologic interest; these are dlscussed ln Chapter 10. 

The final chapter provides conclusions, wlth suggestlons for further 

research. 

J 
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Chapter 1 

BR EAST CANCER AND ESTROGEN RECEPTORS: EPIDEMIOLOGY AND'ETIOLOGY 
'1 

In this chapter, the kno~ledge about breast cancer and estrogen receptors ls 

reviewed. 
!J 

Brèast cancer has· been the subJect of much epldemlo 1 uglC resenrch, III 

Canada, ln North Amerièa, and lndeed throughout the world. lIowpvcr, the 

present intention is not to summarize aIl this materlLll but relt hpr, dJ'let li 

", 
short comment o~ the burden of breast cancer in North Amerlccl, lu rcvicw 

<1 

brlefly epidemlologic investlga~ions in which distlnctlon WclS mcldr betweell 
) 

premenopausal breast cancer and postmefiopausal disease (sectIon J. 1); 

Section 1.2, WhlCh Includes the appropriate deflnll1ons, provlde~ somr 

bac~ground informatIon on estrogen receptors, an account of the devploprnent 
o 

of an assay, and ltS use as a pro~~ostlc lndicator of -response to tn'il tmPllt 

of breast cancer. The section contInues with a reVlew of how e~trogen 

receptor (ER) 'status of brenst cancer lS related to other fnclors. 

The next sectIon (1.3) presents a detalled examlnatlon of the 

ielationship of ER status with age, through a descrlptlon of work WhlCh lhe 

author herself ~arrlëd out on estrogen receptor status ln hrca~t cancer ln 
': 
b 

the Provlnce of Ontario. f 

10 

., 
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Sectlon 1.4 reviews the knowl~dge (dp to July 1984) on t~e 

relatlonship between breast cancer rlsk factors and ER status; sorne 

inferences drawn from thlS literature are presented in sectlon 1.5. An 

additional section (1.6) describes work published morè recently,. and so too 

late to be taken lnto account in preparing the proposaI. Most pub~lcatlons 

after December 1986 have neCe~IY been exèluded. 

1.1 The burden of breast cancer in North America 

Th~ burden of b~east cancer on the lives of North Amerlcan women is heavy. 

Kelsey (1979) has estimated that, ln the United States, 100.000 cases of the 
-. 

, 
disease w~re dlagnosed each year between 1973 and 1976, in a popu~atlon of 

about 110 million females; in thlS perlod, the annual death toll was over 

30,000, roughly 5% of total female mortalièy. In Canada, a woman's lifetime 

expectation of developing breast cancer has recently been quoted as 9.3% 

[for the year lie81] (Canadian Cancer Soclety, 1987). In the Province of 

pntario, wlth a female population of about 4~4 mll1ion, l4~5 deaths of women ~ 

in 1982 were attributed ta breast cancer, accounting for 20% of aIl (7070) 

cancer' deaths, or 5% of the total mortality (29,254) in (~ales (OCTRF, 

1983). Withln the age group 35-54 years, malignant .neoplasms were 

responsible for half of aIl deaths; ~2% of these neoplasms were breast 

cancers (OCTRF, 1983). 

Desplte the rising incidence of lung cancer among women, the breast 

remUlns the most common slngle site of cancer morbidity and death ln the 
\ '1 

North American female populatlon (Canadian Cancer Society, 1987). Among 

Ontarlan women, in 1982, and women in the Unlted States, in 1978, there were 
'" 

more deaths, l.e. 1,435 and 28,299 "respectively, from breast cancer [rubric 
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174 ln the 9th reVISIon of the International Ciassiflcatlon of Diseoses1 , 
than the 953 and 19,894 decfths from can~er of the trache8, bronchus or lung 

[rubric 162] or even than the 1,340 and 24,517 deaths from cancer of the 

stomach, colon, or rectum [rubncs 151-154] - a1though the numbers of d(',llhs 
1 

t-,' 

from aIl gastro-Intestinal malignancies [rubrics lS0-159] were hlgher 
\\ 

(OCTRF, 1983,,; ,Doll a~d Peto-, 1981). Howev~r, -as can be seen in T<lb10 1.1, 

ln women who d'ied at the age Qf 65 years or more', stomadi and colo-rcc t ,d 

cancers [rubrlcs lSi-154] accounted for substantlally more deaths lhnn dIt! 

cancer of the ,breast, ~r cance~ of trachea, bronchus or 1ung. 

Table 1.2 shows the numbers of surgical'procedures [or brcasl cnncer 

among women aged 50 to 79 years",In Ontario, over the [our yl'ilr:; 1<)HI-19H,). 

In thlS period, numbers increased by over 20% throtJghout the province; Ihis 

trend was a reflection of slmllar Increases in the six hospltil1s Lll Whl ch 

the most breast cancer surgery is per formed in Toronto, j n the othcr ,21 

Toronto hosplta1s, and in hospitals outS] de the capital. The rcasons f()r 

such increase are nat understood, because - at least in Canada as il whoLe 

age-standardized inc~dence rates for female breast cancer had'remaLned 

:almost unchanged (between 65 and 71 cases per 100,000 populatlon) from 1972 

to 1982, ana mortality increased only slightly from 1981 to 1985 (when age-
j • 

standardlzed r~tes per 100,000 populatlon were 23 and 24, respectlvely) 
, 

(Canadlan Cancer SOCIety, 1987). 
~ 

There are marked international differences ln the rates of incidence 

and mortallty of breast cancer ln females. Incidence ln the 1970's 

[stand,ardized tor age to world population], presented in the (World' Health 

Organlzatlon) International Agency Eor Research on Cancer's publication 

C~ncer in Five Contlnents, Fourth Editlon (Waterhouse et al, i982) rangcd 
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TABLE 1.1 : Number of deaths 
fernales, 

Site of malighancy* 

Breast [174] 

Trachea, bronchus 
lung [162] 

Stornach, colon 
rectum [151-154] 

Other sltes 

Total 

by'site 

, - J 

-... 

A 

due to rnalignant neoplasms in' 
and age, Ontario, 1982 

~ 

Ontano, 1982 

Age' at death 

< 65 65 + All ages 

732 703 1,435 

466 ' 487 953 

375 965 1,340 

1,239 2,103 3,342 , 
- - -.J-

2,812 4,258 7,070 

-------------------------------------------------------------

Source: OCTRF (1983) 

* Figures ln square brackets are rubrlcs in the Internatlonal 
Classiflcation of Diseases (9th revlslon). 
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. TABLE 1.2: Surgi cal procedures for the treatment @f breast 
cancer in Ontario for women aged 50 to 79 y~a~s 

------------~----------------~-----~----------------------~-

1981-82 

Hospitals (27) ln Toronto 

The SlX performing 
t~e mo~t breast 
surgery: 380 

Others (21): 375 

Years, April to March 
1~-83 1983-84 

~ 
/ 

Î 

426 449 

360 418 

1984-85 

453 " 

444 . -------------------------------------
Total: 

Hospitals outside 
Toronto: 

Total: 

-

755 786 . 867 897 

1500 1639 1716 1839 
T------------------------------------
2255 2425 2583 2736 

-----------------------------------------------------------

Source: Ontario Mtnistry of Health 
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from a rate of 12 per 100,000 population, lIT Dakar CSenErgal), -to rates ,,' 
Q • 

roughly.seven tlmes hlgher -~n Californian whltes and ln both Caucasian and 
- ) . 

Hawaiian residents of Hawàil. Patterns are dlfflcult to dlscern:-at least 

, geography and race appear tO,be determlnants. Even wlthin Canada, the 1973-

77 IncIdence rates were hlghly variable; ln Alberta, British Columbia, the 

01, 

Maritime Provinces, Quebec, and Saskatchewan, they were between 60 and 73 
, ..J_ ..... 

per 100,000 population, but only 50 for Newfoundland. The only fIgure for 
\ 

Ontario ln Waterhouse et al ,(1982) was· 65 pei 100,000 populatüon - for the 

years 1969-71. 

An lnference commonly drawn from studies of migrants ~s that 

internatlonal v~riatlon in cancer incIdence rates cannot be due entirely to 

genetic factors: there have been well-documènted instances ln WhlCh the 

breast cancer rates of lmmlgrants yere much closer to .those of their adopted 

country th an to those~of thelr country of birth (Staszewski and Haenszel, 

1965; Buell, 1973; Kelsey, 1979). 
Q 

The importance of the dlsease is unquestloned. In aIl cou~trles, -., 
breast cancer is a condition of prlme concerne 

1.1.1 Premenopausal and post~enôpausal breast cancer 

There has be~n much speculation that breast cancer m8nlfest before the 

menopause~s a different dlsease entlty from postmenopausal breast cancer. 

Evidence fO\ separate etiologles cames from three types of investigation: 

(a) international dlfferences ln the shapes of age-specific incidence curves 

of breast cancer; Cb) studies of correlatlon between national mortality 

rates of dlsease and national averages of possible etiological factors; and 

Cc) analytlcal lnvestigationp, WhlCh have examlned many variables as 

potential rlsk factors for breas~ ~a~cer. 



.. 

·0 

lb 

, 
(a) NatIonal IncIdence curves 

F{gure l.l"shows the age-specific ~ncidence curves (as frequency polYRons) 

for six countrles (adapted from Waterhouse et al, 1982), il1ustrating thOS0 

• where the rlsk$ for breast cancer are reiatively high COntori? and the 

UnIted Kingdom), Intermedlate .(Poland and ,SpaIn) and low (Chj 11c.1 and J,lp,lll). 

I~ m~d tbat a frequency polygon appears to imply a change ln r,\I.' 

between tyo adjacent ages when the rate plotted at each point is, in fael, 

the average for the age range; care in interpretation is, therefore, 

required. 

In aIl SIX of the selected countr1es, incidence was quite low under 

30 years of age. However, at ages 40-44, rates ranged from 25 per hu~dred 

thousand (Japan), through 68 (Spa1n), to 106 (Un1ted Kingdom). From 

Waterhouse et al (1982), 1t can be seen that ln some countrjes (especjally 
1 

in North America and northern Europe), breast cancer rates at older agl's 

(from about age 45-54 years) wel"e substantlally higher the older the group; 

consequently, the overall risk for breast can_cer was high. In cprta i n otl!l'r 

coun~ries (such as several ln sou'thern Europe and South Amenea), ratcs for 
\.. /", -

aIl postmenopaus~l ag~s were broadly simllar; in such countrlcs, aversl}' 
\ . 

rates were Intermediate. In most AS1an and Afrlcan countrles, the Incidence 
't 

rates were lower ln older women (de Waard, 1979; Kelsey, 1979): in the se 
~ 

countries, the overall risk was low •. 

(b) CorrelatIon studies 

CorrelatIons between nat10nal breast cancer mortality rates and 

correspondlng environmental factors have been ex,amined fa! definitely 

postmenopausal women [aged 65-69 years] an"d also 'for mainly premenopausal 

'women [aged 40-44 years] (Hems, 1970). The rates for 22 countries were 
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Fre6RE 1.1: Age-speclfi~ncldenc~ rates of breast cancer 
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positively cùrrelated w~th population estimates of meun daily percapitn 

intake of total: calories, fat, meat proteln, total corbohydrate and slIgnri . 

the correlation coefficients were aIl hlgher (eÀcept tho 9c ~ith 

carbohydrates) for the older ~omen than for the younger. The co~fflcients 

of multlple correlation between (A) age-standard17ed breasl Cdncer rates and 

(B) intakes of sugar and of fat were :86 ln the aIder women dl1l1 .b8 in llH' 

younger group. However, theCexcluslon from conslderot 1 on of otlwr fnet 01 S 

that may weIl also have been closely associated wIth cilet sliggests that 

these may poss~bly be "nonsense correlations" (SakaI and Rohlf, 1()69). The 

usage of intakes pei:" caplta {males and females) lS a further comp li cat Ion .. 
\ 

Certainly, ~t is unllkely that suçh high proportIons of the internallon~l 

variation in breast cancer mortallty rates as mlght be inferred from the-

correlation coefficients, could be fully explained by -these c1ielary factors. 

(c) Analytlcal Lnvestlgatlons 

(i) Several re1'r,?ductive varlables ha've been examined as risk factors, 

treating premenopausal and postmenopausal women separately. 

Table 1.3 summarlzes fIndlngs concerned wlth a late ~ at menarche. 
" 

Stavraky and Emmons (1974), Paffenbarger et dl (1980), Lubln et nI (1982), 

p'ike et al' (1981b) and ChOl et al (1978), a11 found rlsk of breost cancer 

whose menstruatlon had been of lace onset. In lhe first 

three investlgations mentloned, the assoolation was reported only, ln 
. 

preme women (although olcler women had a1so been sludlCd); the fourth 

invest~gation was only of young pn;menopausal. women. I!owevcr, Ch(n P.t: al 

(1978) found the aSsoclatlon only fOr postm0TIopausal women, although the 

premenopausal had also been studl~_d. Ther;e findlngs had been obtalned with 
) 

rather dlfferent methodologfes, ln partlce ar, ln the sources of patIents 
} 

c, .' 
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TABLE 1.3: Relationship between late age at menarche and 
breast cancer risk by menopausal status 

RlSk of breast cancer 
---------------------------~--

Investigation 

Stavraky and Emmons (1974) 

Paffenbarger et al (1980) 

Lubin et al (1982) 

Plke et al (1981b) 
, 

Choi et al (1978) 

premenopausal postmenopausal 

" 
n.a. 

--------------~~~---~r-------------------------------------

Legend: 

~ = decreased rlsk Of disease 

t ::: increased rlsk of dlsease 

= aSSoclat:ron not demonstrated 

n.a. = not apphcable 

\ 
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and of referents. l t remalns eVldent, however, thnt the d isagreement 

between the results of ChOl et al (1978) and those From the other four 

InvestIgatIons cannot be attrlbuted to obvlous dlffercncps ~n the 

,methodology. ; 

A summary of results ln relatIon to ~ at blrLh ~ flrst child lS 

presented ln Table 1.4. The rlsk of breast cancer wns posltivelv dfoSOclélted 

with a late age at the buth of hrst dnld (sometlmes art cr t tH' dg!' (lI 2S, 

sometlmes at ages greater than 30), accordlng to Bnnton et ,11 (1979) ,llld 

Paffenbarger et al (1980) - ln bot~~ropausal and postmenOpélllsnl brl'd~,l 

cancer patIents - according to Stav~y and Emmons (1974) and Luhill cL ,1} 

(1982) '- 111 postmenopausal subJects only - and élccordlng tn Craig cL al 

(1974) - on1y in younger patIents. On the other hand, 110 ~u(h nSSO(ldL10II 

was reported by Plke et al (l981b) ln theu pro Ject on prr!ml'nOpdllsdl bn·d~...,l 

cancer patIents. Meanwhlle, ChOl et al (1978) had falled Lü uC'monsLrdt f' 

aSSOcIatIon whether or nüt cases were strallfIed by menopnusnl cotnt tiC;; t hey 

themselves suggested they mIght have over-matched on ;;ornc fnetor rl>Lltf'd to 

age at flrst blrth •. Indeed, the lmportant Inconslstcnc J PS 1 n thc' r('sul t '" 

presented ln Table }-.4 may have been_due tü dlfEerenccs ln selection of 

cases and referents: as Instances, CraIg et al (1974) Included only 

prevalent cases of breast cancer survivlng at leasL Elve ycars, whlle 

Stavraky and Emrnol~ (1974) used other cancer patienLs as ~'r()ntrols". 

Another possIble reason for dlscrepancy mlghL have been dlfferlnR 

definitions of premenopausal and postmenopausal.status. 

In summary, although dlfferent roles fo~ reproductJ ve fnctors in the 

premenopausal and postmenopausal breast cancer have sometimes been 

demonstrated, the eVldence lS not strongly supportlve of dlstln~t 

etiologles. 

, ,«4 
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TABLE 1.4: Relationshlp between late age at birth of first 
child and risk of breast cancer by menopausal status • 

R1Sk of breast cancer 
--------~---------~-----~----- : 
Premenopausal Postmenopausal 

Investigation 
-------------
Brinton el al (19.79) t t 

Paffenbarger et al (1980) -t t 

Stavraky and Emmons (1974) .. , t 
y 

Lubll1 et al (1982 ) .- t 

Craig et al (1974) t 

\ Choi et al (1978) 
\ 

Pike et al (1981b) n~a. 

--------------~------------------------~-----------------------, 
Legend: 

+ decreased\risk of disease 

t = increased risk of disease 

= assoclatlon not'demonstrated 

n.a. not appiicCible \, 

/\ 
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(ii) Dletary components, weI,ght ~ Body ~Iass Index 

, 

Weak assoclations between breast cancer ln both premenopausal and . 

postmenopausal women arui increased lntakes of food components, espef lLllly 

total fat, were reported by Mlller et al (1978). These authors suggt'stl'd 

that the weaknesses may have arisen from two causes: f.lrst, tl~1.' i ndb 1 II t Y (lI 

thelr dietary methods (the use of current or short recsll diet l11stor I('S) to 

quantlfy accurately' dleta~y hablts of ye8rs past; and seCGind, the1 r ,ust' ul 

neighbourhood "controls" - who mlght weIl haye had eutJng Imblts simi LH ln 

those of the cases - rather than referents from the genera 1 pop1l1 ,ll 1 OH • 

.... 
In the largest prospective sttldy of dlet and breast Crlnler, I1IL1ynllla 

(1979) demonstrated an lncreased risk of breast cancer ,1mong Jdlwncsp w()ml'lI 
1 

. ," 

who ate meat. dally - but the assoclatlon appeared on Ly ln l1lOse 'j'j y(',] rs' of 

age and older. 

The results of examlnlng the effects of \velght and ~ Ma~,q LlldC'x , 

(BMI; see for examp~~ Blllewlcz et al, 1962; Lee et al, 1981; Lel' et <11, 

1982) on rlsle of breast cancer are summanzed ln T,l'b10 1.5. When' illl 

. 
increased rlsIe of dlsease associated wlth heavy WCJgJll or l11gl1 BMf I1d'> IH'PII 

\ 

demonstrated, lt was only ,ln p'ostmenopausa1 patients, but Burch pl ill (1 <)Bl ) 

falled to flnd such a relatlonship in pallent~ aged 65 ln 79 yPFH'-i. 

Further, ln that part of thelr study concerned wlth premellCJpdu:-'FII WOlfll'n, 
li 

Paffenbarger et al (1980) reportedoa reverse associatlon. Th(~c,(' V;lrlow;ly 

dlscrepant results may be duc, ln parl, ta thè prob]crns pldl'rl y wonu'n hnvp 

ln recalllng welght several years prevlously. 

Thus, the e'vldence for dlfferent ctlological [olcs of dJ<!tary factors 

for premenopausal and postmenopausal breast ~ancer 18 nol clltlrply 

convlnc~g , 

... 



TABLE 1.5: Re1atlonshlp between weight and Body Mass Index 
'and rlsk of breast cancer by menopausal status 

Heavy wei~ht:. 

ChOl et a+ (1978) 

de WnArd and Baanders-van 
- HalèwiJn (1974) 

Burch et al (1981) 

Hlgh body mass index: 

Paffenbarger et al (1980) 

de Waard and Baanders-van 
HalewiJn (1974) 

Risk of breast cancer 
:;r------------~---------------

f,Premenopausal Postmenopausal, 

t 

n.a. t/ 

n.a. 

t 

n.a. t . 

------------------------------~-----------------------------, . 

Legend: 

+ '" decreased risk of disease 

t == increased rlsk of dlsease 

= assocIation not demonstrated 

n.a. = not applicable 
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1.1.2 Hormonal Influences on breast cancer 

Despite the interest in the posslbility of differing etlologies for 

premenopausal and postmenopausal breas t cancer, the devèlopment of the ,1SS,\ V 

for estrogen receptor~ ln mallgnant breast tumours provided the first 

pathologlcal or clinical feature that appeared to vary nccordlng lü 

menopausal status. Breast cancers arise ln tlsssues which oro commonly . 
affected by the actIon of hormones (Klrschner, 1977). Thcre 18 much 

evidence that endogenous hormones contribute to breast cancer rlsk, but 
, 

there is uncertalnty about the exact mechanisms of their effccts (Kc]scy, 

1979; Thomas, 1984). The influences of hormones on breast cancer arc 
(. 

-considered below only ln the context of the estrogen rQceptors measurcd in 

the tumour. Kirschner (1977), Kelsey (1979) and Thomas (1986) dlSCUSS ln 

detail the role of hofmones ln the etiology of breast cancer. 

) 

1.2 Estrogen receptors ln breast cancer 

The discovery of estrogen receptors, and the blochemlcal mechanism 

underlYlng thelr lunction ln hormone-dependent tIssues, were the results of 

experiments i,n WhlCh a radio-l~b~led estrogen was used as a marker for the 

receptor to which it. binds. A complete discussion of the underlYlng 
\

biochemical mechanisms is outside the scope of thlS thesis, but can bl' found 

ln summaries by Jensen et al (1982) and Leung (1982). 

Mammallan tIssues related ta reproductl::On need the presence of sex 

hormones in order to grow and functlon properly. In cxper~menta1 work 

Involvlng the admInistratIon of trltiu~-labelred estrogen to Hnlmals, 

hormone-dependent tIssues were found to differ lmportantly [rom tlSSlleS lhill 

~were hormone-independent, ln that the former attracted estradlol wlth hjgh 
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. 
affinity, indlcatlng that specific estrogen blndlng components were present 

éJensen et al, 1971). These components are subsequently referred to as 

estrogen receptors. [They have al$o been called estrophllin but for clarlty , . 
this term is not used in this thesis.] Extensive ln vivo and ln vItro 

studie8 demonstrated the uptake of estradiol by ItS receptor, and led to a 
\ 

means of distinguishlng ~etween estrogen-responsive tissues, that contain 
1 • 

receptor protelns, and non-r,esponslve tissues, whit!h It was thought did not 

possess these receptors. It lS, however, now suggested that possibly aIl 

mammalian tIssues contaln small amounts of estrogen receptor, although not 
,. . 

at detectable levelsj hormone dependent tissues are distinctive ln the 

magnitude of thelr receptor'content (Jensen et al, 1982). 

\ 

The orlg1nal understandIng of the mechanlsm of the Interaction of the 

steroid hormone, its receptor and the target cell, was developed from 

research utlllzing rodent and human tissues. Very simpllstlcally, it ~s as 

follows :-

The estrogen enters tfe cell (probably by passive 

diffusIon) and bïnds to the unoccupied estrogen 

receptors. 

ThIS combinat Ion of hormone and receptor results ln 

activatIon to a form that binds to DNA. 

Interacti~n with the chromatln ln the nucleus then 

~ stlmulates RNA synthesls. 

This ln turn uitimately results ln DNA synthesls, 

formatlon of certain breast cell protelns, cell divlslon 

and tlssue growth (Witllff,1984j Stanford et al, 1986). 
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There is now debate whether the unbound estrogen receptors are indeed 
\ 

located l~ the cytoplasm or, as suggested by Schrndc~ (1984), Welshnns pt ni 

(1984), and Stanford et al (1986). mainly ln- th~ mklcus. 

The flrs't work WhlCh lndlcated that breast cnncer tumout~ mighl 

possess the pro pert y of hormone lnteractlon was thnt of Folrn et nI ([q()l). 

Ten breast cancer patients about to undergo adrcnn]ectomy \Vert' III ]ectl'd WI t h 
y 

trltium-labelled estrogen. The uptake of the radlO-labclled hormone by 1 hl' . l 1 

, --.J 
tumour, as compared to that by the skeletal muscle. was greutf'f III Ihl' tom 

, 
patlents who subsequently experlenced remlSSlon thon ln lhe ~HX pdl il'Ill'·.', whu 

did not respond. Skeletal muscle tlssue was used as cl "neg,1tJ VP (0;11 ro 1" III 

that 1t was not expect~d to respond to the hormone Odm1l1Jslrdt!oll, f:dlf'r 
. 

work by Jensen and his colleagues (1971) not only demonstr,1tl'd ,IH' ('X 1 ~,' ('llC{' 

of these receptors ln human breast cancer tlssue, but sll[~gested 'hdl 

measurement of receptors 'mlght be a valuable tool ln prcdJcLing reSpOllSl' Ln 

hormone therapy. 

'1.2.1 Assays of tumours for estrogen receptors 
~ 

The methods adopted for the cllnlcal')measurement of estrogen receptors 

~ 
depend on the incubatlon of a cytosol preparatlon with radioaclive est~ovon 

and the determlnatl0n of the amoun t of radloac tl. ve hormone Imulla 1.0 the l 
receptors. This determlnation lS by one of two procedurc'",: mu} 1. 1 po 1 Ilt 

tltratl0n, using dextran-coated charcoal, or sucrose gradlenL Hndly~js, by 

ultracentnfugatlOn ['as described by Jensen et al (1982) and WH,11ft 

(1984)]. The level of receptor lS usually expressed Hl femlomo]cl-> of radl(J-

labelled estrogen per mllilgram of cytosol prote] n (usuall y abbn'v J dteu 'n 
"fmol/mg"). ThlS quantltatlve value can be reporteu ;IS such or tdrl he 

reduced to a statement of "status" (usually ER- or ER+). The SLltw, ln l"rCl 

f 
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may be determlned from one cut-off point: or from two, in WhlCh case, there 

..., eXlsts a class of "ER Intermediate". In what follows, these deflnltions 

apply:-

,i 

( 

ER level: the" resul t of an assay for -estrogen , 
receptors, pérformed on the breast tumour, 

expressed as fmol/mg; 

ER status: the claqsiflcatlon (a~ ER- or ER+) 

of the results of an assay for estrogen receptors 
ft 

per formed on a mallgnant breast tumour; 

ER- tUlfjour: a tumour for·which the assay level lS 

below tlhe (lower) cut-off ; 
f" 

ER+ tumour: [l tumour [or WhlCh the assay level is 

at lf>ast a, h1gh as the (upper) cut-off. 

V 

1 Re€cntly, other mcthods of detectlng estrogen receptors have been 
\ 

4 proposed (Van et al, 1984): they include an immunocytochemical assay mak1ng 

use of monoclonal antibodles (King and G;reene, 1984). These methods are, 

hQwev~r, '" yet in wldespread use for clinlcal purposes; in partlcular, 

they arc employed ln laboratorles in Toronto. 

\ 

1.2.2 Estrogen receptof status and Qrognosls of bre~st cancer 
c 

Over the ~st 15 years j research has Indicated that the leve1 of estrogen 

retepto~ in breast can~er lS an Indlcator of prognos~s. CrIterIa for 

patIent deflnltlon, methods of endocrIne therapy, and assessment of response 

have often dlffcred - as have the meth~ds of assay and the cut-off levels. 

Neverthelcss, It has been found that women with tumours that are ER+ (or 
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with high ER levels) are more likely to respond to hormondl ther,lpv ,md lU\'t' 
" 

bet~er survlval rates than patlents with ER- twnours (or very Law ER 1c\cls) 

(Allegra, Llppman, Slmon, et al, 1979; B1Shop et al, 197q; Cooke pt ,11, 

1979; Desombre et al, 1979; Hahnel et al, 1979; NcGuire, lqïlJ; Funn,111skl ('1 

al, 1980; Llppman and Allegra, 1980; Westerberg et al, 1980; Croton ct al, 

1981; Godolphln et al, 1981; Klnne et al, 1981; Benson ct ,11, 198:2). 

1 

The relatlOnshlp between response to chemotherapy rlnd EI~ ~t rit \Is. hns 

also been examined, but wlth mlxed results (Klang et dl, 1l)78; 1111r ct 111, 

1980; Lippman and Allegra, 1980; Stanford et al, 1986). 

1.2.3 Estrogen receptor status of breast cancer, and dlSf'nS(' pnr,Hnetl'ls 

Assoclatlons wlth location, laterallty.L and SlZe .2i tUlllour have bt'Pll wl'ilk 

(Rosen et' al, 1975; Allegra, ~Llppman, Simon, ct ,11, 1979; A llcgrrl, LI pplfr,l!l , 
<J 

Thompson et al, 1979; Elwood and GodolphJn, 1980; M<1son et nI, 191)1; . 
Montgomery et al, 1985). However, Allegra, LlppmdIl, Slmoll. ct/al (l')?<)) dld 

flnd that thelr ER+ patients contalned a hLgh proportion () f no<\(' Il('~~dt 1 VI' 

cases, or early stage of dlsease. 

As to tumour grade, Rosen et al (1975), Maynard 01. dl (197H) , RIch l't 

al (1978) 1 Martin et al (1979) , Elwood and GodaI ph ln (l9HfJ) , MeCa r 1. y pl al 

( 1980), Flsher et al (1981), Lesser et al (1981 ) cmd Thorsen ('l al ( 19H 1 ) 

h'a ve conflrmed that when the tumour lS of low grade Il tends lo tH' 
1 
U~+, wh('n 

of high grade ta be ER-. 

Wüh regard to histologlC ~, hlgh proportlons of medlll J,jry (dIlCer" 

ha ve been found to be ER- (Rosen et al, À 97 5; Flsher ct il J, }f)FÙ; L('~~;cr ct 

al, 1981), whereas ln 1abular cancers hlgh praportlons werc EI<+. lhwev('r, 

these resu1ts may slmp1y reflect the, fact that medul1ary canu'r', <If(' lIsually 
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poor1y dlfferentlated (Stanfo~d, 1986). No associations with histolgic 

find ings were found by /Iild reth et al (1983). 
r \ 

1.2.4 Estrogen receptor status of breast cancer and age 

Early North American lnvestlgatlOns of estrogen receptors suggested the 

pràportions of ER- and ER+ tumours were dlfferent in premenop~usal and in 

postmenopausal patIents. In nlne case serles, the proportlons of ER- and 

ER+ tumours were approximately equql among premenopausal patlent~, whl1e 

~_among postmenopaus~ses there were substantially fewer ER- tu:ours than 

ER+ (McGuire et al, 1975; DeSombre et al, 1978; Knight et al, 1978; 

McGuire, 19783; McGulre, 1978b; RICh et al, 1978; Alle~a, Lippman, Simon et 
" 

al, 1979; Cooke et al, 1979; Croton et al, 1981). 

There are ,international dlfferences in the pr.oportions of ER- and ER+ 

tumours by menopausal status. The proportions of ER- breast cancers tended 
'y 

~to be hIgher ln Japanese,postmenopausal patIents than ln thelr counterparts 

in Western countrles (Nomura et al, 1977; Nomura et al, 1984). In BeIJIng, 

Xu et al (1983) found a higher proportlon of ER- tumours ln Chlnese patlent~' 

than the corresponding proportIons reported in the Western llterature. 
li 

The E~ level of the tumour has been found hlgher among older groups of 

women (McCarty et al, 1983; Thorpe et al, 1983). Within the age range 

contalning bD th premenopausal and postmenopausal patient~, little 

associatlon has been found between menopausal status and ER status; It might 

thus be inferred that lt ls unimportant whether the menopause has been 

reached or not (Elwood and Godolphin, 1980; Lesser et al, 1981). Among 735 
() 

breast cancer cases presentlng at a-treatment instltution in British 

Columbla,' what were called "incidence rates" '{but which were estimated from 

the numbers of cases at that one hospital,and the age-specific P?pulation in 

Ct 
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the province) of ER+ tumours were higher the aIder the age'group, whi1e the 

corresponding rates of ER- tumours were fair1y consistent at ages grenter 

than 45 years (Elwood and Godolphin, 1980). These authors noted thnt their 
~ 

ER- and ER+ curves resembled the total breast cancer incidence curves of 

countries with, respectlvely, low and hlgh overal1 risks for brenst cancer. 

None of these Investigations included aIl the breast cancer pallents 

in the populatIon, so biases in case selectIon could have contributed ta thD 

apparent association between §~ status and age. 

1 

1.3 Estrogep receptor status in breast ca~ and ~ Ontario 198] 

The author assembled population-based Information on aIl InCIdent cases of 

breast cancer ln OntarIO, ln 1981, for whom ER status was determlned. This 

work has been summarlzed by McKeown-Eyssen et al (1985), but is descrjbed 
.1 

more fully ln thlS sectIon. 

In Ontario, the cast of steroid receptor analysis of breast cancer 

tumours has been met since 1980 by the Ontario Health Insurance Plan. 

Surgical specimens are submitte.d from the hospltals to one of SlX assigned 

laboratorles authoxized to perform the assays. In flve of these 

laboratorles (includlng the two ln Toronto), ER status lS determinerl using 

the dextran coa~ed charcoal method; the detalls of the assay techniques as 
" 

provlded by the .two Toronto laboratories are gi ven in Annex I. [The SlX~ 

employs the sucrose density gradient procedure, but this fact is irrelevant 

to the thesls research.] 

The six Iaboratories used severai different criteria for c1assifying a 
,.'~ 

tumour as ER- or ER+; these are summarized in Table 1.6, which also 
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TABLE 1.6: Determination of ER status in authorized 
laboratories in Ontario, 1981 

~ 

\ 

--------------------------------------------------------------

Laboratory 
c-ode 

----------

H < 3 

K, N < 5 

Criterion for 
classifying an assay as 

ER- ER+ 
------------------- . 

fmol/mg 10 fmol/mg or 1nore 

fmol/mg 10 fmol/mg or more 

Assay* 
method 
------

DCC 

DCC 

J <10 fmol/mg 10 fmol/mg ormor~ 
! . 1 

L < 10 fmol/mg 10 fmol/mg or more SDG 

M 
premenopausal 
women: < 10 fmol/mg. 10 fmo~/mg or more" DCC 

postmenopau!3al - ... 
women: < 10 fmol/mg 20 fmol/mg or more DCC 

~ 
> 

~ 

* DCC = Dextran coated charcoa1 

SDG = Suc rose density gradient 

'--~ 
- ç , 

0-) 

,. 
~ 

.. , 

) 
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indicates the mode of assay. In four laborat~ries, arl !lntcrmedinte" ' 

(sometimes ca],led "equlvocal") c1assiflcatlon of ER status wns as fol1ows: J 

to 9 fmol/mg ln laboratory H; 5 ta 9 fmol/mg ln laborntorlPS K and N;'and 10 

to 19. fmol/mg (postmenopausai women only) in laborntory ~1. 

The 

have been 

cIa.hcatlon of tu~ours lnto ER- and ER+ groups, IVight thl'rl'forl' 

exped~ed to dlffer between Iaboratories for thrcc rcnsons: the 

dependence' of the deflnltion of ER+ on menQpausal status 1 none 1 c1bnr,lr.or y; 

rhe varylng width of the ER lntermediate class; and the dLfferent asslly 

. methods. H0wever, the direct:ors of the laboratorlcs have cnrr leci out " 
• c 

interlaboratory studies which demonstrated good agreemenl élmong fl ve 

laboratorles ln terms of the clasSIfIcatIon of ER- and ER+ (Ryan et dl 
.. 

1985). The slxth laboratory was not ln accord but, unfortunately, has not 

been ldentlfled. 

JI"" 

To recelve remune~ation, the,laboratories submlt to the OntarIo CanccJ 

Treatment and Research Foundatipn (OCTRF) eaéh month a 11 st log of l'very 
.~ 

assay performed, togethelî. wlth s~e lnformatl~n relatJ ng lo lhe pat lenls. , 
" 

The report form (designed :ur"'(980 by the author and Dr. Eyssl'n) provided lhe 

materlal for thlS investigatIon. 

Numbers of new cases of breast cancer dlagnosed in Ontarl0 ln 1981 

were obtained frôm th:tontario Cancer ;egj stry. There were, ln lotal, '39(J!-:l 

ca$es of prlmaiy breas~ancer ln women 30 years of age or more resldcnt ln 
1 

Ontario ln 1981: estrogen receptor assays were requested by physlciilns on 

3226 (or 82.5%), and labotatory reports were assembled [or aIl the sc 3226 

assays. Each tumour was then classlfled (acc;orCllng ta the practice of the 

laboratory ln WhICh the assay had been performed; see Table 1.6) as-ER-, ER 

~quivocal, or ER+, and also by the age of the patient. Information on 
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receptor level or on age was missing for 173 women (5.4% of the tumours 

assayed)j they ~ere excluded, leavlng 3053 tumours for study. 

Table 1.7 gives detülls, by age, of the population of females resldent 

in OntarIo in 1981, the new cases of primâry bteast cancer and the incidence 

" per hundred thousand populatIon, together wlth the numbers of assays 

~erformed [or WhlCh age and receptor level were avallable. The gradient of 

disease Incidence wlth age was very steep, as expected. The flnal column Df 

this table shows that the percentage of tumours assayed ~arled substantlally 

with age; It was close to 85% for patients aged 30-64 years, around 75% for 

those 65-74, and much lower, 59%, in those over the age of 75. 

Of the 3053 assay results, 219 (or 7.2%) were cla~lfied at an 

'intermediate level of ER. The percentages of tumours classlfled as ER-, ER 

intermedJate, and ER+ are glven ln Table 1.8. This shows the proportlOn of 

ER intermediates dlfferlng over the age-groups: It was as high as 10% at 

ages 45-54 years, then lower ln each succeed Ing age group, to less than 5% 

in those aged 75 years or more. WhJle It would have been possible to 

reclassify these intermediates as elther ER- o~ ER+ according to sorne 
... 

superlmposed standard, cthis was not thought appropriate ln Vlew of the 

- consistency imong laboratories already reported (Ryan et al, 1985). "Thi3 

present text - and the report by McKeown-Eyssen et al (1985) - are based cm 

the laboratories' own defi~itions of ER status. Further, recalculation 

after excluding the,intermedlate ER results dld not change in any noticeable 

w~~. the patterns reported below. 

As Table 1.8 shows, among the youngest women (aged 30 - 44 years) 

rather over a third of the tumours were ER- and a little over a half were 

ER+. In each successive ten year age group, the proportion of ER- tumours 
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TABLE'l.7: Distribution by age of female populatIon, breast 
cancer Ihcidence and number of ER assays, 
Ontario, 1981 

(c) 
No. of (d) 

(a) ( b), primary Incidence (e) 
'Age Population breast ( per ER assays 

(year):;) (thousands) cancers '100,000) No. % 
------- ----------- ------- , ---------
30-44 898.8 537 59.7 466 136.8 

45-54 464.9 785 168.9 672 13'5.6 

55.".64 420.8 950 225.8 803 134.5 

65-74 294.6 841 285.5 646 7(1.8 

75+ 1 211. 7 795 '375.5 466 58.6 
-------------------------------------------------

30+ 2290.8 3908 170.6 3053 78.1 

(a) Age at surgery for breast cancer 

(b) Female populat;on resldent ln OntarIo; source: Statlstics 
Canada (1982) . 

(c) ~ource: Ontarlo Cancer Reglst'ry. -

(d) Column (c) dlvlded by column (b) 

(e)_Excludlng a total of 173 assays where information on age 
or ER level was misslng 

" 
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TABLE 1.8: Classlfication of ER assays by age 

ER assays performed 

[ '1 --------------------------------~-----

Percentages c1asslfled as: 
--------------------------------------

ER- In termed iate ER+ 
------- ------------ -------

Age 
(years) Total* 
------- ------

30-44 466 37.8 (8.8) 53.4 

45-54 672 30.8 (10.0) 59.2 

55-64 803 27.0 (6.2) 66.) 

65-74 646 19.7 (6.2) 74.1 

75+ "466 15.5 (4.5) 80.0 
---------------------------------------------------

30+ 3053 26.2 (7.\2) 66.7 

* See footnote Ce) ln Table 1.7 

c 



was lower (down to ~6% for womên aged 75 years and over) and thnt ot ER+ 

tumours was hlgher (80% among the oldest patlents). l t must be cmphn<; 1 :l'd 
. 

that the age dlstributlons of cases were Slmllnr l'rom 1 Clbor,ltOl y tl) 

laboratory. Thus, the aIder the wornan, the more Itkoly it \V,lt. 11('1' tUlllour 

would be assessed as ER+. 'ThlS pat'tern \.;)S seen' 1 n a] l bu t onp 1 Il bOl dt or y; 

but, there, sa few assays were pe.rformed (1.3% of the tuLd) th,)t IHl 

rellable conclUSlon could be drawn. McKeown-Eyssen pt al ,( l<mS) ~.\lg)~l",t!'d 

that, based on the Slmllar age dlstributlons arnong Ja!JordtorlPS, Il dIt! not 

appear that these pat~ could have been stroll~ly rlf fect l'd by 

interlaboratory variatlon in age. ' 

Age-specifie lncidence rates [or ER- breast canc cr <lnd for ER+ br('(l~l 

cancer were estlmated from lnformatlon on 2834 breLlst umc er (dSO'-; (t bd! i~, 

3053 less 219 lntermedulte), uSlng as denomlnators thp (l'lIlil!!' pOjlu!.)! IOIl for 

Ontario from the 1981 Census (Statistlcs Canada, 1(82). T!l(:y [\[[' glV('1l III 

Table 1.9 and plotted ln Flg~re 1.2. The rates of ER- LUfnour S J 1)( r (,d~.(·d --- , 

wlth suciesslve age groups up to 60-64 years, although le~~ ~.;t'(>(·pl Y ,lfU:r , 

" age 49; from .65 years of age, the ER- inc] denee ratc tcnded t () dUt n'il',f'. 

The rates .2i ER+ tumours lncreased steadily over the pnt lrl' agI' rnngl'. Tl!p 

ratio of the lnc.Ldènce rates of 'ER+ breast cancers'" to the rat es for ER-

cancers were:-

" Age Ratlo 
(yearsJ (ER+/ER- ) 
------- .... ---------

30-34 1.06 

45-49 . . 1. 73 f 
t 

60-64 2.72 

\ \ 
75+ 5.18 

._~ 

~ 
• .. ,-

.- .,,1 

" 



TABLE 1.9: Age speciflc incidence rates of breast cancers 
assayed as ER- and ER+ 

J ~ ______ ~ _____________________________________________________ _ 

Incidence (per 100,000 populatlon) 
of breast cancer assayed as: 

----------------------------------
ER- ER+ 

" ------- -------
Age Papulatlon * 

(years) (thousands) 
------ -------..... ---

30-34 364.4 10.4 11.0 

35-39 289.7 20.0 26.2 

40-44 244.7 32.7 54.4 

45-49 231. 5 44.1 76.5 

50-54 233.4 45.0 94.7 

·55-59 233..1 50.6 114.5 

60-64 187.7 / 52.7 143.3 

65-69 164.4 42.0 161.8 

7D-74 130.3 44.5 163.5 

75+' 211. 7 34.0 176.2 

-------------------~----------------~--------------------------, 

* Sec footnote (h) ta Table 1.7 
.t 

--------- ~---_.-
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FIGURE 1.2: Age-spec~f~c lnc~dence rates of ER- and ER+ 
breast (>èncer ~n Onlano, 1981 
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N.B. Errors ~n the dlagram publlShc~ ln McKeown-Ey~sen et dl (19H5) 
have been co~rected~ 



Explanatlon of the differences ln the age-speciflc Incldence curves lS 

not stralghtforward. Although It lS posslble that the dlfferent patterns 

are a reflectlon of changes in body hormone levels wlth age, thlS lS not 
~ 

39 

supported by the Ilterature on the relatlonshlp between ER levels and body 

hormone levels. Since the estrogen receptor assay measures unbound cytosol 

receptor, hlgh endogenous hormone levels in younger women rnlght cause the 

receptors to be saturated (and/or translocated to the nucleus), whi~ch would 

lead ta lower concentrations of ER and,reduced nurnbers of ER+ turnours. On 

thlS ,theory, lower endogenoùs hormone Ievels in oider wornen mlght ailow 

tumour receptors to remaln unbound and would therefore be assoclated wlth 

Increased nurnbers of ER+ tumours. It lS true that there are occaslonally 

reports of c~sescwith hlgh serum estrogen and low tumour fcceptor Ieveis 

(Theve et al, 1978; Nagal et al, 1979). but most Investlgators (Flshrnan et 

al, 1977; Nomura et al, 1977; Maynard et al, 1978; Saez et al, 1978; Abul-

llaJj, 1979: Edery et al, 1981: Thorsen et al, 1982; Drafta et al, ]983) have 

found Iltt1c or no relatlonship between ~urnour receptor values and estrogen 

1evels in serum or cytosol. Indeed, sorne researchers (Maynard et al, 1978; 

Edery et al, 1981; Drafta et al, 1983) have reported higher 1evels of 

estradloJ ln ER+ tumours than ln ER- turnours. Tbis lS ln llne wlth the need 

for estrogen ta stimulate the formation of Its own receptor (Wlt11ff, 1984). 

In'addJtlon, Sakal and Saez (1976) found that premenopausal women did'not 

have 11l.gher arnounts of bound receptors than postmenopausa1 women; thlS 

~uggested that dlfferences in unbound receptors detected by the assay could . ' 

not be exp1alned by the eXlstence,of "fllled" sites (I.e. receptors which 

~re n1ready hound to hormone). That progesterone 1evels are hlgher ln 

premenopausal than.in postmenopausal women has been offered as an 

-
explanatlon for the differences'ln ER tumour status, but thlS has not yet 

becn examlned ln detall. 



Based on th~ evidence presented above, it was the opinion of the' 
~ d 

authors, 1.e. McKeown-Eyssen, Rogers-Melamed and Clarke (1985), th,l! tilt' 
1 
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age-specifIc IncIdence curves for ER- and ERt brC[lsl cancer sC'l'n ln Ont ,'CIl) 

were not merely expreSSIons of hormonal changes wlth dge. 

Because FIgure 1.2 shows curves of true IncHlence of EH- Hill! EH+ 

breast cancer, their resemblance to overall breast cnnccr tn( 1 dPI\( l'Ill, . '(. 
respectlvely, lowand high rlsk countries, is substi1nlldl1y IllOI!' «(lIIViIH Ill).'. 

th an that prevlous1y noted (seétIon 1.2.4). 

1.4 Estrogen receptor status and breast cancer rlsk factors 

InvestIgatIons of the RosslbJe etio]oglc slgnlflCanCl' uf !'[,trogPIl rl'ct'pl()r 

status have compared the character:lstlcs often assoc wted w Jill brL'<l'; t C .Ill( f'l 

risk of patIents wlth ER- and ERt tumours. Most resenrch 11<1'; hl'('1l 

concentrated on contrasts between the two d isease classes EI~- .1Ild EH+; 

Hl1dreth et al (1983), howevE;r, Included a companson group oi wonH'11 Wltl!(Jllt 

breast cancer ln order to estimate, separately, the" n sk~ of U~- .mrl EH!-

disease. Where posslble, the flndlngs revlewed here are pre'sc'nterl III tc'rnl', 

of the ratIO of ERt tumours ta ER-, which WIll be tefNred tn ;1'-. t Il(' 

"ERt/ER- ratIO". 

Ihldreth et al (1983) found that, for postmcnopdusal women, LlI(> 

1 

ERt/ER- ratIO was (significant1y; p < 0.05) greater ln tlw grollp ()f patJfmt', 

who were nuillparous than among those who hae! had a 1 J vr: b l rth. \·Jhen clip 

latter were arranged Into three categorIes of age at Whl ch f..!. ~ d(~l j Vf'r !·ci 

\ 
her, flr\st Chlld, the ratIO was hlgher IP succeSSIve categOrles; '-,Jmllarly, 

1 
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the group of patIents who had breast-fed ~ baby had a hlgher ER+/ER- ratIO 

• 
than those who had never breast--'fed a .çhl1d. These authors stated- that 

neither the number of IlvebIrths nor the number of stlilbirths was ,-

associated wIth ER status; the data were not presented and so cannot be 

considered ln terms of ER+/ER- ratIOS. The distrIbutIons of ~ at 

menarçhe, age at menopause, hysterectomy and bilateral oopherectomy among 
I~". 

the ER+ and ER- c~ses were reported as belng similar. The ER+/ER- rat~o was 

higher in the group of patIents wlth a history of benlgn breast disease than 

/1 
in those without"such history. 

In comparison wlt~ women wlthout breast cancer, an increased risk of 

ERt breast cancer was found wIth nuillparity, ~ late age at first blrth, a 

history of havlng breast-fed at;teast one Chlld and a history of benign 

breast disease, although none of these associations qUlte reached 

statIstlcal slgnIficance (at the conventlona! level, p < 0.05). However, 

the rlsk of ER- breast cancer was not Increased by any of these factors. On 

the other hand, the use of estrogen replace,ment during menopause appeared ta 

Increase the rlsk of ER- breast cancer, but not of ER+ dlscdse. 

Hildreth ;t al (1983) suggested that their results may have been 

Influenced by their selection of referents, who were non-cancer hospltal 

patients, drawn from a larger case-control investigation of breast cancer -

in which ER status was not considered. In that larger study, qUlte weak 
if 

relationshlps were found between breast cancer 'and two factors, nuillparity 

and late age at first bIrth, which are generally consldered ta increase the 

risk of disease (Kelsey, 1979). The referen~,s had been selected from a 

variety of services at the two hOspItals where the cases were treated; the 

consideratIons Whlch led to the referral to these instItutions of the breast. 

cancer patIents and of the comparison group may not have been similar. 
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Three other Inqulries, not restrlcted to postmenopnusal patients, luv(' 

consldered aSSOcIatIons between ER status of breast tumours and ngc ~ 

- < 

menarche, whether ~ woman ~ bore Q. hve cl1l1d, the number !2i ltvl'births, 

the Moman' S ~ ~ hrst b·uth. age iJI1d ~ .2i menopa\lse. El wood nnd 

GodolphlI1 (1980), Wallace et al (1980) and Lesser et al (1981) round tht' 

assocIatIons very weak wlth the followlng exceptions. Elwood nnd C()dol ph III 

ç 1980) showed the ER+/ER- ratIo to have been hIgher ln those whosl' ng(' <II 
,fil 

menarche was r4 years or more than ln those who started rtlt'[1strual i ng (',u Il pr 

(although 'the pattern was not monotonic); also, the ER+/ER- rnti.o W,ll-> 1 Wlt (' 

as hlgh among women who had theH hrst live buth nt the age ni at ll'dst :~() 

years compared to those who had glven blrth before age 20. As these duthor " 

stated, regrouplng the data after InItIal examlnat10n (I.e. u<.ing Lht, d,II.! 

ta generate hypotheses) compromlsed any stntIstlcéll tcstlng, nnd grcill 

j\ weight should not be given ta these resu1ts . 
• 

Elwood and Godolphln (1980), Lesser et al (1981) Rnd IJlldreth cl nI 

(1983) a11 failed to find statlstically sjgnJflcant associattOns betW('('1l ER 

status and a reported famlly history of breast cancer. Ottman el <lI (19K1) 

found Sllghtly lower ER levels in familIal brcast cancer (deflned as known 

breast cancer in at least one first degree rel ati ve - mothcr, sisler or 

daughter) than in other breast cancer. It appears that other investigutors 

have not separated famlly history by degree of relatIon, and this may have 

masked any assoclatton. 

El~ood and Godolphln (1980) found little assoclatlon between ER ~lat us 

and the ~ of estrogen replacement durlng menopause; howevcr, Lesser et fi 1 

(1981) reported the median ER level of women who had used estrog~n as 

signlficantly lower than that of non-users. Because oral contraceptlves 
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have been in widespread use by the population for less than 30 years, this 

Tact~rr~as been examlned in relatlon to ER status mainly ln premenopausa1 

patlents. Elwood and Godo1phin (1980) found no assocIation between ER 

status and oral contraceptlve use, but Lesser et al (1981) reported a hlgher 

ER+/ER- ratIO among non-users than users. Later, Osborne et al (1983) 

L()nfirmed the'latter result - but on1y ln young women wlth a positive famlly 

history of breast cancer. 

Associatlons of ER status wlth marital status, education, religion and 
u' 

income have been ~inimal (Elwood and Godolphln, 1980; Hildreth et al. 1983). 

Weight (and obeslty) have been explored as rlsk factors for ER status 

of breast cancer. In a cohort Investigatlon, DeWaard et al (1981) found 

that obeslty [~s measured by a Quetelet Index of body mass greater than 27 

kg/m 2
) was associated with a decreased risk of ER- breast cancer, and an 

Increased rlsk of ER+ dlsease. Women who developed ER- breast malignancies 

had Quetelet indexes lower, on average, than those of healthy women. The 

Dreast cancer patients wlth ER+ tumours had\an average BMI signlflcantly 

higher than. that of the referents, and hence\even hlgher than that of the 

pat lents with ER- tumours. For breast cancer cases c1asslfied by BMI, the 

ER+/ER- ratlo was high~r the greater the BMI. 

Lesser et al (1981) reported that.women.wlth ER- tumburs had 

significantly lower mean BMI than patIents with ER+ tumours. Hildreth et al 

(1983) reported the a$soclation between Quetelet index (or welght) and ER 

status as very weak; however, as mentioned earlier, thlS may have been due 

ta biases ln the selection of healthy women. 
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Sorne research projects have 0'l11y con'sidered welght (wlthout tnk'\.ng 

account of helght), and that may have influenced the f~ndlngs. PopntestBs 

et al.(1980) found a higher proportlon of ER- tumours in brcust c~nrer 

patiefits welghlng more than ISO pounds than ln patlents wClghlng less th"~ 
" 

150 pounds. Although Elwood and Godolphln (1980) dlrl Dot report an 
, . 

association. between ER status and w.elght, their data shO\vecl the ER+/ER-

rat!...? to be 10wer. in the hghter worneÎ1 and hlgher ln the henv Ler. On the 

other hand, Masan et al ,(1982) found no such assoclation. 

In Japanese breast cancer patlents, Kuno et al (1981) found a positive 

association between(l.ER status and weight, while Nomura et al (1981) found I! 

corresponding assocIation with obesity, although thelr results wer~ only for 

postmenopausa1 women. 
j 

It is difflcu1t to in~erpret aIl these results; at least sorne of the 

differences between them may have arlsen from varylng deflnltlons of ER 

status, obeslty, or welght. Neverthe1ess, sorne of these invesllgHtJODS have 

suggested that dlet may play a raIe ln ER+ breast cancer. However" i t CIln 
o 

be emphaslzed that there has been no research on ER status in relatlon ta 

diet, direct1y measured. 

1.5 Sorne lnferences cdncernlng diet and ER status 

It has been suggested that dletary effects on breast cancer etjology are 
Q 

mediated through hormonal mechanisms, although the exact re]atlonships have 

not yet been estabhshed (Carroll, 1981; Hlll et al, 1981: Zumoff, 1981). 

It has a1so been proposed that the effect of nutritlon on carclnogenesis lS 
,~ 

one of promotlon, rather than Initlatlon (Carroll, 1981; Wynder, 1983). The 

p 

• 1 
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biological plaus1b111ty of the abil1ty of diet to influence the estrogen .. 
receptor status of the tumour has been suggested by an animal experiment in 

which levels of estrogen receptor were h1gher in raes fed a h1gh fat d1et 

before and after challenge wi~h a carcinogen than ~n those on a low fat diet 

similarly challenged (Ip and Ip, 1981). 

The ma1n quest10ns to be answered ~y this~thesis research arose from 

the results of the examination of population-based ER data in Ontario 

(section 1.3), and the f1hdings on the relatlonship between ER status and 

risk factors for breast cancer. 

l 
1.6 Recent,ndings 

ER+/ER- rat10s have been found higher among aIder patients in North America , 

in SlX reports (Clarke et al, 1984; Hu~i<é'l (~t al, 1984; Montgomery et al, 

1985; Rochman et al, 1985; Ballard-BarbasH 2t al, 1986; McTiernan et al, 

1986). In a seventh (Nomura et al, 1984), of Japanese women, the 

corresponding assoclatlon was not reported. 

Bailard-Barbash et al (1986)-reported that·a late age,at first bi~th 

was posltlVely Qssoc18ted wlth ER status. Nomtira et al (1984) found the 
Q 

ER+/ER- raUo \o/as h1gh ln postmenopausal nuillparous women. The'se workers 

a1so showed that the ER+/ER- ratio was 10wer (a1though not slgnif1cant1y so) 

among women whose flrst blrth occurred before the age of 23 ~han among 
) 

patients who were oider when they had thelr fust chlld. Two other 

inquiries (Hu1ka et al, 1984; Nontgomery et al, 1985) faÙed to find an 

assoclation between ER status and' elthe1ge at hrst buth or parity. 

'---
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Other varlables'studied - lncluding age at menarche, age ~t menopousp, 

family history of breast cancer, and history of bem.-gn bre,lst cl iscnsp - \~Prt' 

only weakly, lf at aIl, related ta ER status. HuILa pt <11 (ll)H4) found ,Ill 

indicatlon tJ:!at the median ER levels were lower ln users of post 1lll'IHlpdllSlll 

estrogens, but thlS' difference \vas not statlstlcally slgnl t ICL1Ilt. A hlt)psy 

for benign breast disease was assocwted wlth lower mCd][lIl ER 1 ('vp l, wJ111e Il 

-'-.-- surgical, rather than a natural, menopause tenùed ta be dssociatpl! wlth 

slightly lower ER levels (Hulka et al, 1984). 

Ballard-Barbash et al (1986) did not find any evidence of a 
~ 

relationship of ER status wlth welght or obeslty. 

Thus, researeh publlshed over the two years Slnce this project wes 

designed has failed ta suggest any dehnite relatlonshlps between ER stalus 

and risk factors for breast cancer not already praposcd. 

It should, however, be mentioned,that M1COZZl ct nI (1986) hnv~ 

proposed measures of body mass other than the Quetelet lndex as more 

approprlate for use ln female populatJons, especLally ln the elderly. It 

will be shawn in seetlon 8.3 that this suggestlon was 1I11JIllpOrldnl [or lhe 

present research. 

It must also be emphasized that methods of antlbody a~say of e~trogel1 

reeeptors have now been developed (Klng et al, 1985; wlth many ,lrt1r les ln ;1 

supplement ta Cancer Research, volume 46, no. 8, published in August 19H6) -

see Cha pter '::J. 1 • 

D 
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Chapter 2 

DEVELOPMENT OF RESEARCH PLANS 

This chapter follow~ the development of the survey from the original 

research proposaI, through necessary modlficatlons, to the final verSlon 

implementcd ln the fleld. The materlal lS organlzed into SIX sections. The 

flrst descrJbes the InvestigatIon WhlCh had been deslgned ln the months 

before 1984.07, when a research protocol was submltted to the EthlCS 

Comml ttee st the Umversity of Toronto. The slmplifU:Btlons of the protocol 

carried out bctween then a~d 1984.09 are presenled ln sectlon 2.2. The 

third sectIon provldes detalls of the materlals and methods, as proposed ln 

1984.09, extracted [rom the protocol of that date. Partlculars of eth~cal 

'f} approval and cooperatIon af surgeons are ],n the fourth part. SectIon 2.5 

co vers improvements to the research protocoi durlng the early stages of data 

collectIon, and the' final section outllnes the protocol actua1ly fo110wed. 

-\ 

'v 
2.1 The Investigation proposed, 1984.07 

Review of the llterature had revealed that the dletary etlology of ER- and 

ER.+ breast cancer -had not' been Investigated~t- was there[ore planned tQ 1 
investlgate the role o'f dlet and other (?c tors ln the occurrence of tumours 

of elther status. 

47 



• 

. . 

• 

48 

ObJectlVes: , 

The'general objective was to explore the role of dietary and 
, 

reproductlve factors ln the etlology of the estrogen receptor stAtus of 

breast cancer ln postme!10pausa l women. Speclflc obJcct ives weH': 

(1) To Identlfy, among postmenopnusdl womcn wi th bredsL CtlnCL'r, t hnsl' 

dletary and re~roductive factors winch dlstlngul!:>h ER IH'gntlvt' 

tumours from ER posltlve tumours. 

At this stage the dèhnltlons of an ER negatl ve and an ER PoS] tl ve tumotlr 

were, respectlvely:-

one havlng an assay level less than 3 fmol/mg; and 

one havlng an assay level of at least 30 fmol/mg. 

(2) For each f 9ctor found', in (1) above, to be ,assocwted with the EH 

"-

status' of the tumours, to estlmate the relatIve rifik of ER- br(,d~t 

cancer by comparlson of patlents wlth healthy women. C()rre~p()lld-

Ingly, for ER+ breast cancer, to estlmnte the relatIve rlBk by 

comparisün of patlents with healthy subJects. 

The varlables tü be Investigated Included:-

• 

-
dletary factors: intake of total calorIes, dletary fat, red meat, sugar 

and dletary flbre; 

reproductive factors: age at menarchc, age and outcomc of each 

pregnancy, parity, duratlon of breast-feedlflg" age at menoplluse, 
r 

type of menopause; 

famlly hlstory of breast cancer; 

use of certain hor~onal medicatlons; 

socio-economlC factors; 

smoku~g history. 



1' , .. 

49 

2.1.1~utllne of the research ---
The proJect was designed wIth three limbs: first, a comparison of womert wlth~ 

ER- breast tumours agalnst those with ER+ breast tumours; and, separately, 

'\ 
comparlsons of women Wlth elther type of tumour against healthy women who 

were otherwise simllar. 

To be ellgible as a "case" a woman had to be postmenopau~al and 

receivlng surgi cal treatment for prlmary breast cancer at one of certain 

Toronto hospltals; also her turnour would have to have been assayedüfor 

estrogen reccptors, and classlfled as elther ER- or~~R+. She had also to be 

an English-speaklng resldent of Toronto or Its,surroundln~ communitles, who 

was Dt least 50 years old. ElIgIble cases would be Included ln aIl three 

lirnbs of the project. 

For the two 11mbs ln which cases were to be compared Wlth referents, 

the latter were ta be chosen from CIVIC reglstr~ ln. Toronto or 

surroundlng communlLJ cs, b'Y age-stratlfled rand,orn sampllng. For 

ItS 

\ 
Inclusion 

in the InvestigatIon, a woman would have to be postrnenopausal, Engllsh-

8~eaking and wIthout a hlstory of breast cancer. 

AlI eliglble patIents Wlth ER- tumours were to be selected. However, 

because rnany fewer ER- tumours than ER+ turnours were expected, not aIl 

patIents with ER+ dlsease were to be Included. The intentIon was to select, 

by rneans of age-stratIfied random sampllng, the sarne number of ER+ patients 

as had ER- breast cancer. Thus the age dIstrIbutIon of aIl three groups was 

to be deterrnIneq by that of the ER- cases. .'J /;' 
Inf~rmatlon on dietary and reproductIve factors was ta be collected on 

a total of 460 breast cancer patients (230 each wIth ER- and ER+ tu~ours) 
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-, and on 230 healthy women. This process was expected ta tclke' dpproxlnlnr~'ly 

three years, and a further 12-18 months were allowed for d,ltn prncl'Ss i ng dml 

-
analysls, and report (ln the form of a doctoral thCS1S). 

2.2 Simpllfications of protocol, 1984.07-1984.09 

In order to meet the requlrement (1984.07) thal aIl [leld work [or this 

theslS be completed by 1985.12, two alterationl'l wcre nceded Lü shorten Ll1f' 

time frame over WhlCh the proJect was to be conductcd. 

F1rst, a cho1ce had to be made betwecn cnrry 111g out idl' t hr ('P 1 i mhs, 

as proposed but on a very small scale, or prococd ll1g w II Il Ol\(' 1 IllIh ,IlId 

omittlng the othe~rs. The reduc~lon of sca]e [or tllc I.l1r('l; Jlmb pJ()jt'{1 

would have been so great 1t had tg be treated as lnfLuslhll'. 'J'hl'rl'jul(',O/)(' 

limb had to be selected: lt was felt by the LICR thal 1 t mndc' m()~t ';('11',/' (d~, 

a first exam1nat1on of the poss1ble dictary etlology of cslrogt\ll [P( (lpl (JI 

status) to see lf d1fferenGes between women WJ th ER- and EI~+ brl'.!'.L (.Ill( ('r 

could be detected. The study was therefore truncüted to 1 ncorp()rdl(' 'on J y 

that 11mb of the orig1nal plan. 

Seco,nd, the sample Slze was reconsHlered. It was stll] lntclld(!d lhnl 

the ent1re 11mb as funded by the LICR would even tuall y crnbraLc 4()() pill J ell! c, 

(230 W1 th ER- tumours, and a llke number Wl th ER+); howevPl, J L wn,> der l cl ('cl 

that th1S thesis would be based on mater1aI aV[lllablc [rom tl)(! f 1 r~~L hllCl(!r(·d 

or so cases of each type of breast cancer. From estlmdles for the ~cn~ 10H~ 

of 'suitable patlents at the selected hosp] taIs, i t wa.':> thoughl 'lhnt t i)p~,(' 

200 pat1ents cou Id be 1dentlfled wlth1n »ne year . 

. -
A., l \, 
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Another aJteratlon to the orIginal design was made ln the bellef that 

it would slmpl1fy coordInatIon of the study: the age-stratlfied random 

'. sampling of the ER+ cases was changed to one-to-one m?tchlng, desplte the 

ObVlOUS dlsadvantage that the age match would be rather loose (wlthln 10 

years) in relatIon to the quite smalt age range of 30 years. 

The quest10nnaIre on medIcal, smokIng and reproductIve hlstory \Vas 

reviewed ~o ensure that only factors relevant ta the research \Vere Included. 

In the prctestIng, the tlme of administration had been bet\Veen 25 and 35 

minutes; 'deletlon and alteration of sorne questIons reduced tIns to only 10 

mInutes. 

These four changes had, of course, to be communlcated to the EthlCS 

CommltLec of the UniverslLy of Toronto's OffIce of Research AdmInIstratIon 

(ORA). The resenrch protocol was revised by the author and resubmItted to 

the ORA ELhlCS Cornrnlttee ln 1984.09. Extracts from this resubmisSIon form 

sectIon 2.3. 

2.3 The research proto~ of 1984.09 

The text of thlS sectIon is extracted, without rnodlficatlon~ from the 

research protocol, dated 1984.09, submitted to the ORA EthlCS Committee. 

The Appendices to that document are reproduced, wIth the same labelllng (A 

through H), ln Annex II of th~s thesis. PortIons Whlch appear ln square 

brackets [ 
\ 

] were changed ln the final verSIon of the protocol, which 

evolved - through necessity - even after the fIeld work had started. 
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"Deslgn 

"This study wlll éompare women with ER+ and ER- breast (an('t~rs 01\ 

dletary and reproductive factors. A total of ~30 HOmf'n 'vllh ER- 1 \l11l\ltlt', 

Hill be studled together wlth a sample of 230 WOInl'll \-'1 t Il EI~t- 1 llfllOlll':, 

(see sample size calcu1atlons), [matched \Vltlllll la yf'ars of dgej. 

"Deflnltlons: 

"(a) Cases: The cases Hll1 be lncldent case~, of prllIldl y III l',]',! 1 elIH 1'1 

(conflrmed by pathology report) receiv"lng ~urglc,ll trl'dtml'Ill tOl thl~, 

condltlon at particJ,pat1.ng Toronto hospltals. \~()rnPll \<Jlll 1)(' Ill( IlIl!t·t! Il 

they are 50 years of age or older (as an JnltLl1 prtlxy IIH'c1',lIlt' (I! 

menapausa'l status), reslde ln Toronto or 1.t'~ surroltlldlllg (()llIl1llllllt It"., 

are able ta speak Engl1sl1, have no Illstory of cl prim [Tldll);ll.!ll( y IIf 1 !lI' 

breast, and referral to the PrlIlcess MargareL H()~p Ildl l', not Il 1 C\lllu·d 

wlthin the next six months. TIns Inst c'riterJon lS 10 .\villd ()VI'rlcl!> 

wlth another breast cancer lnvestlgation ln Toront(). fil c1ddll llJll, 

patients wlll only be lncluded if an ER assay 18 perforlll('d on II1('lr 

tumour. ThlS study Hll1 only include postmenopau~iJ 1 \>Jumell 1)('( clIL',(' (1) 

it lS imposslble to dctermlne accurately where a wornan l '0 III lH'1 

menstrual cycle at the tlme of surgery, and the posm hi 11 t Y t hdl (y( J 1 r 

variatlon of sterold receptors related to the menSLrlli11 cyr 1 (' ln 

'premenopausal women (Maynard et al, 1978; McCarty et al, 11)H3) (Ollld 

distort the resultsj (2) the fact that the (l1ffercllcr! ln 1 Ill' EH 

lncldence curves lS seen malnly ln older women, afLpr lhe ng(' I)f 

menopause; and (3) the sma11 number of preITlenopau~a1 pi1tJent,> who wOllld 

be avallable for study ln a reasonab1e perlod of tl~~. 
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"Cb) Menopausal status: A woman wlll be consldered postmenopausal lf (1) 

she has not had a mensLrual perlod ln the last year before intervlew or 

(2) shc has had a bllateral oopherectomy wlth or wlthout a hysterectomy. 

"Cc) SOClo-economic status: Information will be collected on the 

following varlables thought to reflect SOCl0-economlC status: hlghest 
1 

level of education, total famlly lncome and recent employmeqt hlstory 

(see AppendlX A). 

"C d) Estrogen receptor status: For the purposes of selecting patlents 

for study, tumours wlll be classlfied as ER+ or ER- according to whether 

nt least 30 fm/~g proteln'of receptor or less than [3] fm/mg proteln are 

ldentl[lcd ln the tumour speclmen. Women havlng ER levels between [3] 

fm/mg prote ln and 29 fm/mg prot~in (approximately [25]% o~ aIl assays) 

will be excluded. These classiflcatlons of positlve and negatlve were 

chosen ln Vl8W of (1) the high response rate to endocrlne therapy 

exhlblted by groups of patients wlth ER tumour levels greater than 30 

fm/mg proteln and (2) the lower respanse rate to therapy seen among 

women with tumours cantalning between 3 and 29 fm/mg proteln; such 
. 

tumours, although they may be classlfled as ER posltive based on assay 

results, cao be shown by immunocytochemistry to contaln estragen 

autonomous cells which are nat expected to respond to treatment 

CE. Jensen, persona~communlcation). Flnally, it was thought that a 

comparison of the extremes of estrogen receptor levels should allow the 

most sensitive detectlon of an effect. Although progesterone receptor 

results are available~ they will not be lncluded ln this research 

proJect because of measurement difflcultles. 



"Ce) D~etary factors: Dletary factors to be studl(~d lnclude bath dUl'cL 

and ind~rect measure~ of diet. Dietary f3ctors,. mensurct! thrllugh thl' 

use of a food frequency questionnaire (AppendlX A) dH' dll'tnry fat, 

total calories, [sugar], dietary fibre and [rcd meat]: T nd d'l'Cl 

~ndlcators include welght, height, and n composite nll',lSUre, the Qucl(>Il'1 

index., .both at the t~rne of diagnos~s and nt age 20. 

nCf) Hormonal/Reproduct~ve factors: These factor~ WIll l>P clSS('S~'l'd by ,\ 

questlon,.naire (Appendlx B) and lnclude nge at menarche, age ,li ,111 

pregnancies together with the outcome of ench pregnan( y (Il'., h\ rt Il, 
(' 

miscarrlage, etc), parlty, durntion of hrcnst feedlng 1'01 céllh (()lIIplt'lpt! 

pregnancy, age at and type of menopause, and fanl1ly 11lsLory of lH('d~;t 
\ 

cancer. 

n(g) tvIedical hlstory: For each ltem, jn[ormatlon WJ 11 hf' (o11prled on 

the prese~ce or absence of the condltlon or treatmenL, t ogl'Ll1l'r W 1 Lh dgl' 

or date of occurrence as approprlate: breast bl opsy, hysLcr('( LOl1ly, 

oopherectomy, (bilateral or unl1ateral), thyrold d lf,casc, c!1emotherilpy, 

anti-~strogen therapy (Appendix B). 

/ 
n(h) Type and extent of cnncer: The followlng 1 n[ormLlt- ion on tilt' hrem,1 

cancer wl11 be abstracted from the hospltal chart nnd/or pl1y~JCHln'S 

~\ 

records CAppendlx C): pathologlcal d1agnosls, Mpc of surgery, t umou r 

laterallty, locatlon, Slze, stage and grade, r('sul ts of nodd 1 

dissection and presence of metastases. 

"(1) Medicatlon use: InformatlOn on the type of posL, and currpnt 

medication and the duratlon of ltS use wllf be col1ectcd for orul 

contraceptlves and postmenopausal estrogens (Appendlx B). 
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"(j) Smoking: BaSIC smokIng informatIon wlll be collected ~s follows: 

1 current, ex- or non-smQker, duratlon of smokIng, amount smoked 
.... 

(Appendix B). 

"(k) Background lnformation: DescrIptlve information wlii be collected 

on ethnlc orlgln, rellglon, place of blrth and marital status 

(Appendix B). ' 

"Sample size 

"In order to determlne the number of cases needed for this study, 

Information on the distrlbutlon of dietary fat consumption (considered 

to be one of the Important-factors under study) ln the Toronto 

populatlon was obtalned (G. Howe, personal communlcatloq). To detect a 

relatlve risk of two assoclated with an Increase of 100g of fat 

consumption and settlng error probabllities at a =.05, S =.10, 

230 women wlth ER+ and 230 wlth ER- tumours wlii be required. It is 

• 
estlmated that ln order to assemble sufficient women, data" collectlon 

will need to be carrled on for about 30 months, and will involve [six] 

Toronto hospltals. After data have been collected for about [100] cases 

of each type of breast cancer, ~ preliminary analysls will be performed 

which wlil form the baSlS of a PhD thesis for Ms. Iris Rogers-Melamed. 

ThlS analysls will glve a flrst suggestion on the direction of the 

findings. 
"" 

'lLogistics 

"Case Identification: There wlli be [two] concurrent methods of case 

identification. [The laboratories performlng the ER assay will be 

vlsited on a regular basis to identify patients whose breast tissue 

samples have been sent for assay.] In addition, potential cases wlil be 



.. identified fro~operation room lists. This wIll be done by u membcl 01 

the hospital' s staff. or by a member of the Ludwig Institut(, fOl' Canet'r 
1 

, 
Research staff who WIll be responsible to a member of the hospilnl's 

medical staff, as each hospltal flnds most approprulte. Once a P,1t i('nt 

has been identlfled as potentially ellgible, her surgeon wll1 he 

contacted to ensure- that she or he wishes the woman to be consi (kn.'lI f()[ 

the study, and to ascertaln whether referral to the Princess ~1nrg(1rl'l 

HospItal is planned withIn the next SIX months. If the physlciun glVI'H 

her/hls consent, the ellglbihty criterla will be verified (age, 

residency, prlmary breast cancer) from the hospital chart beforp Lhe 

patient is contacted. Women who meet these criterul, or jf thesp Ctlnnot 

be verifled from the chart, then aIl potentlai cases, will be apprOd( Il('d 

by a study representatl ve (either a member of the hospitn] staff or the \ 
-4' 

LIeR staff, as each hosp'1ta1 wishes). This VISit w1l1 take pln( e in t hr' 

hospital a few days after surgery ta expialn the study brIefly. A 

letter explainlng the study and a pamphlet (AppendIces D and E) will be 

left with the patient. 

"Estrogen receptor lev_els wlll be obtalned from the laboratones who 

perform the assay and women wlll be classified on the basis of these 

data as havlOg an ER+ or ER- tumour. Each woman wlth an ER- tumour will 

be included in the study and [a woman wIth an ER+ tumour will be matchell 

within 10 years of age with each ER- case. In this way, not aIl womcn 

wlth ER+ tumours w1l1 be required for the study.] Each pair of women lo 

-il 

be included wl1l be malled a second copy of the pamphlet along wi th a 

coverlng let ter (Appendices E and F) saying that a study reprcsentaLlvC 

wl11 be calling them ln the near future. Within a week of mailIng lhc&e 

let~ers. the cases will be telephoned by an interviewer and an 
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appointment ~ct for an interview. The interv1ew will"be scheduled as 

soon as possible. At the interv1ew, a consent form (Append1x G) will be 

signed and 1nformation on dletary and other risk_ factors will be 

obtained. After the 1nterview, the women will receive a lett~r thanking 

them for their partic1patlon (Appendix H)." '\ 

2.4 Eth1cal approval, and the cooperation of surgeons 

The original protocol, of the three-l1mb project descr1bed in section 2.1, 

had been presented for ethical reVlew to the Offlce of Research 

Adm1n1stration at the Unlverslty of Toronto on 1984.07.23. On 1984.09.18, 

sorne reV1Slon and clarlf1catlon was requested. These changes, together with 

'those relatlng to the study design (section 2.2), were submltted to the 

ethles eommittee withln a week. Approval to conduet the study was given 

over the telephone on 1984.10.23, and the essent1al wr1tten permlsS10n was 

reeei ved on 1984.11. 09. 

From a reVlew of estrogen receptor assay 11Sts, six hospltals, which 

it was believed would allow the requ1red number of patients to be collected 
-

in tbe t1me allotted, had been seleeted for the lnvestigatlon. In July and 

August of 1984, an attempt was made to contact, by telephone, the chief 

breast surgeon at each of these lnstltuJlons. The research protocol 

(or1gina1 vers1on) was sent to the appr~priate surgeon at Hospital E on 

1984.07.23 (the study had prevlously been presented by the author at breast 

rounds and the surgeons had agreed in pr1nc1ple to part1cipate); the five ' 

other hosp1tals were contacted ln wr1ting on 1984.08.27. The letter to the 

sen10r surgeons enclosed a copy of the research protocol, and asked for 

their participat10n ln the study; 1t also requested suggestions as to whlch 
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additional surgeons should be contacted at thelr institutio~, and advicc on 

how ta obtaln the ethical approval of the hospital. The necessary ~pprov81 

from the separate hOspltals was obtained as follows:-

Hospitals B, D and E: 1984.11 

Hospital C: 1984.12 

Hospltal A: 1985.01 • 
• 
\ 
\ 

However, the sixth (F) had still ~ot agreed to cooperate. Qespite 

repeated telephone calls and letters, the ~ur8eons at this hospital never 

joined in, aIl but one having written to decline. The loss of p~tients from 

Hospital F was nearly 20% of those antlclpated to be eligible. 
o • 

Field work began on th_e same day ln Nqvember in 1-108(11 taIs D and E, and 

, at various times in January at the othér three (A, Band C). 

It had been agreed that patients referred ta the Prlncess Margaret , 

Hospital for radlotheràpy within six months of surgery would not be 

included. this was so that we would ~ot Interview paLlcnts who would Inter 

be asked ta partlcipate ln another study of breast cancer (bp(;IU~C its 

Principal Investlgator believed that our IntervH~WS of her slnbJecLs wOllld 

_ seriously inflate her refusaI rate). At the tlme of Lhl S ngre(~ment, tIIl' 

coordinator of the other study had found no more chdn tltrce or four f'llgiLle 
V, 

women,per month in aIl slx,hospltals which, at thal lime, \Vere to Ile 
'> 

included in the, present Investlgation. I-Iowever, It became upparenl very 

soon after field work had started that, at HOspItal B, a]most cvery surgery 

for breast cancer was a lumpectomy (less radical than masLectomy) and 

~involved early referral ta the Princess Margaret Hospllal for radlatlon 

therapy. In fact, for thlS reason, aI~ost 20% more of the oflglnally 

eliglble cases had ta be excluded. , , -
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The intention had been that patients would be iden~ifled at six 

hospitals during the 12 months 1984.10.01 to 1985.09.30. The 10ss of two-
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fifths of the p1anned Intake of subjects wou1d have meant extension of thIS 

period by approxlmately elght months if the prop~sed numbers of~es were 

to be recrulted. The late starts ln the hospitals where cooperation was 

obtalned, coupled wlth hosplti1-related and seasollal postponeme~ meant 

that the perlod for subJect Igentiflcatlon did not commence until nearly 

four months behInd schedule. Thus, it would have tif en until at least 

1986.09 to recrult the planned 200 patients. 

This addltlonal year was unacceptable, and the.difficult decision had 

to be made to stop subject Identiflcation early. There was no alternative 

if the thesls research was to be completed in admissible time. 

2.5 Enhancements of protocol (1984.11-1985.02) 

.1 

Even before fleld work could begln, the advantages of including aIl eligible 

women whose tumours had been assayed j "regardless of assay result, were . 

apparent and the posslbilities w~re explored. 

Initially, the LIeR, as grantlng agency, required that no chang~ in 

principle be Instituted; ln particular, it wished equal nurnQers of subJects 

with ER- and ER+ tumours to be malntained. A~ substantlally more ER+ 

( cancers were expected than ER-, only a proportion of the former could be 

inc1uded. The Intention (see section 2.3) was to flnd, for each subject 

with an ER- tumour, another with an ER+ tumour matched with the former on 

"'-- age (at 1east within 10 years). However. for matching tt> have been ,> 

- J> 

~ 

... 
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, 
t 

r 

effective, lt would have had to be c10ser on age, and addltional factors 

(e.g. mo~th of surgery and hospltal) would have had ta b~ tu~cn Inlu 
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account. Such flne matchlng could not be achleved un1pss Lhe [\UmbCI s uf ER+ 

subJects avallable wlthln a deflned perlod of t lmc \o/cr C VCI y Llrgt'. and 1 Il i <, 

could not be sa. ,Indeed, even the rather coorse proposl'd SChl'11ll' or Illtl1 ( Il Illf~ 

would,_lnevitably have led to 10glSltlC dlfflcultlesj ln partltulnr, if II 

had been followed strictly, sorne ER- patIents would hBVC' br'l'Il 10'-,1. Sucll 

1055 was to be guarded agalnst at all costs. Further, thC' pldnlwt! OIdUhing 

could offer no advantages for the analysls over "bEllallC lng" ily ngl': 1111 S, 

then, was the method hnally adopted for select.log EH-t '-iubJect " 1 bUI ~Pl' 

be10w for later agreement ,that samphng of ER+ subJccl~ could 1)(, ,dï"ndolled 1. 

The age dlstrlbutions of women \Vlth ER- élnd ER+ brC;JL,1 (dllt <'1 !-" j IOn! 

fi ve of the SlX hOSpl taIs to be included ln the survcy, 1!;ld lJP('ll oill d l'~l(·d 

early on from llsts of ER assays ln preVlous years. The pdt 1 i'IlI!, WI') i' 

c1asslfled by thelr assay results - accord;tng to the deflnILl()n~,_oj Lhl:; 

proJect - as ER- or ER+ and then divl'ded lnto agc-groups (or ':3lrill.l). TI1f' 

sampllng fraction for the ER+ pat lents ln each E=>trdLunJ WÜ:-, rdlclllntC'd SI) 

that the number of ER+ subJects selected could be cXpccL-('d 10 be close t(J 

the number of ER- patlent~ lncluded. Thls nge-strnL'_fleri rdll<!OfTl snmp] lng 

scheme was fully devlsed before case ldentlfIcatlon 1)(~f~.1n. 

Very early, lt became apparent that case ,rccrulLment Wd', mu( h :-,lowpr 

than expected, ev en bearlng ln mind that patlenL IdenLlflCdLlon hcHI flol yul 

started ln all InstIlutions. ,In two perlods - Novcmbcr and Dvcem!Jf:r 198f., 

and January 1985 - 46 and 38 women were ldent][]ed as hüvlng had !Jren!-,t 

surgery, but only Il and 16 met the cntetla o[ ellglbllJty for, the ~JLudy. 

'-Two assays were not carrled out, but the flndlngs on the otlter 2') tU!n(J\lrs 

are presented ln Table 2.1. The case enrollment plan ouLlJned a!Jl)ve wou1d 
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TABLE 2.1: ER status of turnours of e1igible wornen, 
1984.11 - 1985.01 

----------------------------------------------------

Number of patlcnts ellglble for study: 27 

Nurnber of ellgible cases assayed: 25 

By ER level (fmol/mg) : 

ER < 3 (ER- ) 2 

3 ~ ER <10 2 

10:; ER < 30 4 

30 :i ER (ER+) 17 

----------------------------------------------------

/1 
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have yielded only the 2 pat lents wlth ER assays less than 3 [mol/mg ~nd 

about half, say 9, of "those wlth .assay results 30 [mol/mg or mOIL', lol'. ,1 

total of 11, 1ess th an 50% of the ellgib1es. On thu'> bas 1 S ('J th(>r LIll' 

patlents recruited ln a year wou1d be 1ess than half 01 t ho~,l' Il LHllll'd ~ tlll' 

research would have to be contlnued [or an extra yenr. 'l'bus IlctltJl1 hnd 10 

be taken lmmediately .ta try and improve the sltunt 10Il • 

. The fl~St st~p was ta redef~ne ER- cases more Ilh('r~1 Iy. On 

198~.01.14, the author met wlth Dr. E. Jensen, medlcdl dLrl'ctOl of tht' 

Ludwig Instl tute for Cancer Research (Zurich, Hend Off 1 Cf'), <111d" dn l'Xpl'n III 

the field of estrogen receptor assay. Ile had ong 1 n.111y C,U(J(lOI t l'cl t hl' EH-

definltion as less than 3 fmol/mg, but agreed that LII.'lll1g II ln l('f,~, tl1H11 

10 fmol/mg \ ... as advlsable for thlS research, Ln the 11ghl Cl! t Il(' 1 ('( <'lit 1 ()( dl 

eVldence. Thus, the number of subJects who se tumours cOllld he ronc,ldl'rl'd 

ER-, and sa could be lncluded ln the study, would he rough 1 y doulJ 1 cd (f,(>(' 

Table 2.1, and also Table 4.2). 

The second step was to lnclude aIl (ralher thnn a sllmple of) ER+ 

subjects; conslderatlons of statistJcal efflcicncy are den1! wlLh ln 

sectlon 7.6. Of immedlate importance was that, on lhe baSlé> of Tilb}!' 2.1, 

the patlents who could be includ2d were l,ncreasecl to over. HO/.', of l hl' 

ellglbles (Le. the 4 ER-, on the new cleflmtlon, togeLher wlLh ,JI 1 J7 EH+, 

or 21 out of the total of 25). A request J'to Lhe LIeR 1 () 1 Hr 111dE' ni ',{) L!Jr> 

"ER intermecllates", and include every e] 19lble, was noL grnnt cd. 

The flnal atternpt to Improve recruitment was Lü expdnd the (dtrtlm('[lt 

area fo~ the cases' resldence. Inltially, one quall[1C3tion requlrf'd of ,\ 

subject was residence in Metropo1itan Toronto, that is, the City of 1~roQt0 

and the surroundlng citles (and the one borough). However, bccnuse the 



63 

hospitals in the survey (aIl downtown teaching lnstitutlons) attract 

patients from aIl over Ontarlo, a substantlal proportlon of otherWlse 

\ ellgIble patIents were beIng excluded. It was not feaslble to arrange 

IntervIews throughout the prOVInce, but the catchment a~ea was extended to 
~ 

embrace aIl residences wlthln a 30 mile radlus of the cIty centre. 

Early in 1985 it was agreed that, given the poor accrual rate, 

enrollment of sJbjects could continue until 1985.12. Even so, it became 

clear that nurnbcrs would remain serlous1y dimlnlshed, to, at most, 100 

patIents in aIl; statlstlcal power would be radlcally reduced. 

2.5.1 Work plans - approaches ln the hospitals 

The 10glSt~CS of patIent identIficatIon were dlscussed wlth the surgeons ln 

aIl flve partlclpatlng hospltals; sorne preferred approaches other than that 

planncd. In Hospltals B, C and E, the surgeons wlshed their patients to be 

ldentlfled through the breast trial coordinator at their respective 

instilution. The author telephoned these persons on a regular basls to 

obtaln lnformatlon on eliglble women. At Hospital D, the author went twice 

weekly to the operating room to re~iew lists and then eheeked the 

eligibillty criterla at the surgeons' offlees. Surgeons at Hospital A 

preferred to have their patlents identifled dlrectly through thelr offlee 

secretarles; arrangements were made to telephone the- offlces at least once a 

~ 
week. The letters sent to these patients are lllustrated ln Annex III. 

These channels provided the lnformation rapidly, and no advantage 

1 C could be gained by searching the estrogen receptor 1IStS for patlents that 

mlght have been overlooked. Indeed, lt was felt that the eoordlnators and 

{ 
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secretaries would probably have felt their competence \.,r[lS bClng doublt'd i r, 

for example, lnformatlon was requested on a patlent whom they h,1t! not 

enrolled. 

Early in 1985, a rnodificatlon became necessary at Ilospl ttl1 C \vht'rl' t h(' 

breast trla1 cpordlnator found that identifying the patients consume'li too 

rnuch of her tlme. She suggested that the surgeons' ofhces!Jc ronlncU'd 

"directly by the author, and, as this system ,\Vas worln ng Sdt 1 Sfdl tor Il y ,II 

Hospltal A, her propos?l was adopted. The work plans arc SUmnl,1r 1 l'pd 1 n 

Table 2.2. 

The patlents were to ha ve been vlsltec! whlle sU 11 in tilt' ~]()sIn L<d by 

" the author (or a study representatlve) a fe\V days ai ter surgery, .Inti l'very 

effort was made by the author to ViSlt subJects 111 Hosplla]s A ,ll1d C. AI 

two other hospitals, D and E, thlS \Vas seldom posslble, becl1\lsc'the (h>Lly ill 

obtaining slgned lndividua1 consent from the surgeons uSllül1 y meilllt- the 

r 
1 

~atient was discharged before she could be se en • AL lIosp 1 La] n, iL \VIlS 

known f-rom the outset, that the delay ln obtalnlng in[orrnnpon on pat ho l ogy 

wou Id elirninate the posslbl11ty of hospltal V1SltS. 

The maJorlty of patlents who \Vere seen ln hosrn ta] were eclgC'r to he 

involved in the study. Sorne of the se women couIc! not be lnclucled becau~e 

,thelr tumour receptor levels were not in the appropriate ranges, but the 

author f el t that these patlents should nevertheless receLVC ~orne t hltnks fol' 

their interest. From February 1985, any woman \Vho had becn vlslted but who 

was not eventually lncluded ln the study was sent a letter slgned by the 

author (Annex III). 

• 
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TABLE 2.2: Work plans ln hospitals 

Hospltal 
---------------------------------------------

~ D E B C A 

Hospital's 
\ 

1984.11 1985.01 1985.01 \ 
\\ 

ooordinator of - end - end -1985.02 
breast trials 

Author's review 
of surgery lists 

Surgeons' 
_ } 1984.11 

offlee - end 
{ 

1985.02 1985.01 
secretary - end - end 

--------~-------------------------~------------------~----------

"'4--. 

. , 



2.6 The flnal research protocol 

The modified protocol descrlbed ln sections 2.4-2.5 lVas never Wl"lttl'II out 11\ 
1 

full, but the following paragraphs summarlze the changes [rom t.he prol pen 1 

presented ln section 2.3. 

Definitions of cases: The cr:l:terion for ER- lVas chang{'d from 1ess t hdl1 ~ 

fmol/mg to less than 10 fmol/mg [sectlon 2.5 - paragrclph ') J. ThIs 1111'1111 t 

that the proportion of ER lntermedlates was decreased from rough ly 2')/:' t () 

about 15% [Table 2.1] . 

. Inltlally not aIl ER+ cases were to be 1l1cluded. Tite proLllcoJ Df L.l 

proposed sampllng by one-ta-one matching, but thls lVas rep Inccd lor l lit' 

first months of the survey by age-balanclng [sectIon L.5 - pdrdgr<lph \J. 

However, it was soon decided to lnclude al] ERr Cclses lt>ccLIOll 2.') -

paragraph' 6] . 

The catchment area of subJects' residence was expanded [section 2.5 -

paragraph 7]. 

Definltions Ei dietary varipbles: The intake of sugnr <lnd red menL could not 

be measured for thlS survey [section 8.2.2]. 

Numbers 'of cases: The protocol of section 2.3 mentloncd 2'30 ER- sul! Jccts dnd 

a llke number of ER+ subJects, but stated thnt thlS thCS1S lVouJd tH' bas(·d on 

the flrst 100 or sa cases of each type of tumour. Although SlX hospllaJ9 

were specifled for inclusion, the surgeons at one did ll(Jt wlsh lo 

partlcipate [section 2.4 - paragraph 3]. Almost aIl cases st a second 

hospltal had to be excluded because they ~ere to be recruJtcd for a 

competing lnvestigatlon (seçtlon 2.4 - paragraph 5]., 



/r 
\ . 
''''II. 

'-

67 

Time constraints led to an early decislon to stop recrultlng subJects 

in 1985.10 [see Preface], by WhlCh time lt was expected that 100 ER- and 100 

ER+ cases would have been lncluded. Rates of accrual were so low that lt 

was agreed that recrultment could be conti~ued untll 1985.12 [sectlon 2.5 -

paragraph 8]. 

Wark(plans: Labaratarles were' ta ~e vlsited to obtain subJects' names, but 
1 

instead work plans were set to SUlt the surgeons, hospital by hosp~tal 

[section 2.5.1]. 

[It should be noted that for many reasons, known and unknown - see 

Cha~ter 6 - the subJects eventua1ly available for study total1ed only 78.] 
v 

\ 

• 
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Cl;lapter 3 

FIELD MEASUREMENTS 

b This chapter describes,.Jt:he systems and Instruments used to co11ect 
f 

information on (1) the, subJects' diets, (2) reproduct1ve, genern] medicnl 

and smokIng hlstorles, and (3) medlcal facts relat1llg lo Lill' brcnst ,nn('0>. 

The primary ObjectIve requued Oh both (2) and (3) wcrc nL'eded lo 

characterize the patients in terms of the breast cancer ü sel L, bu t more 

importantly so that the roles of germane factors ml ght 1>e cxann nt>d ln 

relatlon to ER status. 

SectIon 3.1 presents details of the Canadlan NutrIent Dnta Annlysis -

Toronto syst~m (acronym: CANDAT), which was used ta ca]CU]3te t~c pntjents' 

in takes of the food components of Interest. The expans 1 on 0 f one o( lhe 

basl~ elements of CANDAT, the food frequency questlonnalre, i~ 3180 

descrlbed, as is th~ discovery of errors Ih another, and thelr Lorrerllon. 4 

The development and pretestlng of the questlonmure on rcproducll v(~, 
\ " 
\ 
\ 
generai medlcai and smokIng history, ~ollowe4 by Ils shorlenJng dnd 

retesting, are presented in part 3.2. The feas_lbillty of obLnnjng delails 
... ,.t ...... /*· .... ,.... 

'- , 
from the patIents' medical charts, and the.co11ectlo~ thlS maleria] , i8 

dea1t with ln sectIon 3.3. 

68 
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3.1 The CANDAT system .. 

CANDAT lS a food and nu trient calculation system (with a computerized 

component) which IS used for evaluating a subJect's dletary intake of 

selected nutrients (or food components) (Brlght-See et al, 1986). The 

prlnciples are described in sectl0n 3.1.1. Thereafter the essentlal 

elements of the system are presented as'follows:-

element (a): a means of obtalning Informatl0n 'on a subject's food intake 

[section 3.1.3]; 

element (b): enteri~g that informatlon into the computer system 

[ sec tlon 3.1. 4] ; 

element Cc): three "food component files", which contain the values of 

around 20 "nutrlents" in 100 g of each of many indlvidual 
~ 

foods [sectl0n 3.1.2]; and 

element (d): a program to calculate the Intakes, subJect by subJect, of 

each of the various "nutrients" [section 3.1.5]. 

The rest of section 3.1 deals with the expanSl0n of the food frequency 

questionnaire to Include the measurement of total en~ [section 3.1.6], 

corrections to the stored informatl0n, found from prellminary enqulry to be 

necessary [sectl0n 3.1.7], and coding and further expanslon of the food 

frequency questionnalres [section 3.1.8]. An example to illustrate how the 

CANDAT system works is Introduced ln section 3.1.9, but given in detail ln 

Annex~IV. Finally, the training of the interviewer is dealt wlth in 

section .. :t .... LJO. 
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3.1.1 Calcu1atlon of nutrient intakes 

It ié first necessary to conslder the princip1es of ca1culating each 

suh]ect's dietary intakes. For thlS, the "food component files" 
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[element (c)] have to be described. Thereafter, elements (a), (b) and (d) 

fall more easily lnto place. 

Three definitions are requlred at the outset: 

Nutrient: lS the term used throughout the remalnder of this thesis in n 

generic sense to represent any food component. [While this lS Dot [\ 

standard practice, it is used in the thesls for purposes of slmplHlcfltion.] 

Food component files: are çomposed of (maclnne-rendnble) roc t Ollgu Llr '(l'rrn ys 

(matrices), ln whLch the col~mns are alloc<1ted to the nutrJent-~ (n) [lnd the 

rows to the foods (f), and the en-tr}es are qU~1ntlties of 11utr lOnt per 

hectogram of food. 

Standard portions: are lntended to al10w the actual serving Slze of each, 

partlcular food to be ]udged. A standard portlon cnn take one nf threc 

forms, either: a natural unit (sueh as an egg or an apple); a kltrhcn 

measure (e.g. a measuring utensil - spoon, cup, bowl - of speC1flcd 

capacity); or a plastic model of a speclflc food, ln a pre-Cletermllled amount 

consldered to represent a quantlty commonly served. 

For each subject (1), the intake of each speclfled nutrlcnt (n), hore 

called I(n)i' is obtalned. The requlrement is to sum, over every food (f) 

consumed, the products 

, (t l t> x (s lf) x (a f n) , 

where tlf is the usual number of tImes per day subject (i) consumes 

food (f); 
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~lf is the serving slze~f food Cf) normally eaten by subject i [note 

that sif is expressed as a multlple (or fraction) of the 

" standard portion of that food]; 

a
fn 

is the amount of nutrient (n) in a standard portion of food (f). 

In other words, 

I(n). = 
1 

'Each of the products ta be'summed consists of two parts. The first, 

in square brackets, requires the two values t1f and-sif to be obtaine~ from 

element (a) (see'0.1.3 below). The amounts Carn) are compounded of the 

weight, 10 hectograms (hg), of a standa d portl0n, and the quantity (qfn) of 

ln machine-readable nu trient per hg; bath have ta be 
<) 

form, the former nitlon ln 3.1.5 below), and the 

latter in the food componen files (3.1.2). 

3.1. 2 The food component flles [ 

The second part of each product wlthin curly brackets { } ta be summed for 
o 

I(n)l requires the quantlty qfn' which lS stored in the food component 

;iles, ôf which there are three, referred to as the Master Flle, the 

Instltute Flle, and the User File. In each flle, there lS a matrix of , 

values qfn ' the quantity of nutrlent (n) per hg of food (f); many of the Qfn 

are zero, and are stored as such. 

The Master File is the Canadian Nutrient File (Verdier and Beare-
---- D 

Rogers, 1984), and contalns nutrient data on over three thousand foods. The 

.Institute File Inc1udes nutrients"(e.g. values of diet~ry (ibre) not in the 

Master File. The User File incorporates data on nutrients for foods which 
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are in nelther of the other two files, but which may be necessary for 

a specifie investigatlon (Brlght-See et al, 1986). 
L 

3.1.3 The food frequency questlonnaire [element (a)] 

Information on dlet for thlS survey was collected with the use of a food 

fre~uency questionnaire; this lS glven ln full as Annex II, Appendix A. The 

prlnclple behind the lnterviewlng lS stralghtforward. The respondent is 

asked ta recall her lntake, over a speclfled perlod, of ccrtuln (oods. 

These can be ldentlfied in one of three ways •. Flrst, therc <ile show cords 
1" 

(generally one for cach sheet of the questlonna1re), 11sting between them 

aIl foods deemed necessary (Bright-See et al, 1986) for ~he estlmation o~ 

the nutr,ients of lnterest. Second, there are "ndd-ons" (l.C. food.':> which 

are often eaten ln conJunction wlth other foods, sllch dS margclrll1C' on 

bread), asked about· as approprlate. Thlrd, certaln categories of foods, 

including cereais and cookles, are not listed on the show-cords, but answers 

to open-ended questlons about them are recorded. 

Each food on the questionnaire is ldentifled by an "item code", 

consisting mainly of page and line number. Also printed on the document is 

a code identlfying the physical model used ta deflne the standnrlj portion of 

each food. 

The respondent lS asked to report, with respect to each of the foorls, 

whether she consumed it during the relevant period (in the p-resent proJcct 

the four months before her surgery). If she states that she dld, the item 

is ehecked (/), and she lS' asked whether on a Qally, ~eel<ly or .!:!onthly 

baS1S 1 and th~ frequency wlth WhlCh lt was .... consumed; shc J S Dl ~;o dsked la 

provlde an estlmate of the Slze of serv1ng usually eaten on cach occasion, 

guaged as a multlple or fraction of a standard portlon. The use of each 
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recognized "add-on", Le. those printed on the questionnaire, is also 

enquired about. 

3.1.4 Data entry [element (b)] 

The entry of the lnformation recorded on the food frequency questionnaire is 

through an lnter-actlve computer system; for each checked ltem, the item 

code lS entered, togeLher W1Lh Lhe number of servings (l.e. D, W or M, 
1 

followed by the number of tlmes consumed), ,and the servlng Slze. Where 

approprlate, lnformatlon is entered about the add-on(s). 

l 
3.1.5 The program [~ement (d)] -- , 

( 

Two further deflnitlons are now required . 
.. 

The Questionnalre Table is a llSt (stored in the CANDAT system) giving (for 

each food ltem, ldentlfled by the ltem code): the "food co4.e" (as stored in 

the food component hles); the "model code" (for us~ ln the Model Tab.le, see 

below); and informatlon [includlng a food code and a model code lin the sa me 
\1 ~" \' '" 

senses as before) for each relevant category] about up ta three "add-ons" to 

the specific food. 

,,' 
The Madel Table lS a 'llstlng (also stor~d in CANDAT) of each model,code, and

o 

the welght [ln grams (g)] of a standard portion of sJch food. 

Brief extracts from the Questionnaire Table and Madel Table WhlCh 

provide ~nformatlon ln relatlon to the illustratlve example in Annex IV are 

glven ln thab Annex. 
• 

Each Item code is translated (by the program, using the Questlonnaire 

Taçles) lnto the relevant food code, and the speclflc mo~el code is 

obtained. The latter is tnen related ta the Madel Table WhlCh supplies the 

. appropria te welght for a standard portlon ofl each food. Informatlon on the 
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nutrients for each food is obtained by a search for food codes thr~ugh the 

User File, then the 1nstitute File, and fina11y the ~laster Fl] e (Hn ght-St.'C 
6, 

et al, 1986). 

The program can now calculate 1(n) l' in other \vords the 

nutrient, gl ven the S.f and ~f' and bearlng ln mind that the 

available by cross-mul t1pllcatlon of entrles ln the ~lodcl TnblL' (convC'rl ed 

ta hg) and the appropnate food corrÎponent hIe (Le. the <lIn)' 

3.1.6 Extens10n of the questIonnaIre 

The food frequency questionnaire had been deslgned (by Dr. E. Br i gllt-St'c' an{! 

Mrs. V. Jaz~aJi, at the LICR) for use in studles o[ colon polyps, wherC' tlM' 

alm was ta assess normal consumption of certain nutr"lents, I11Cludl11g f,1t .Ille! 

dietar}!' fibre, but not total energy. Revlew of the lltcralure on tilt' 

relatifnShi P between diet and breast cancer suggested the ImpOrL1I1C? for Lhl' 

present research proJect of 1nclud,1ng total energy 111lakc Ln the .<, 

measurements. Thls meant that the food frequency questlol1lHllrC Imd lo be 
l 

expanded accordingly. 

The auth,or spent more th an two months reVleWJ ng lhe food ) t ems j Il the 

Canadïan Nutrlen t Flle (VerdIer and Beare-Rogers, 1984) tu dec 1 dL' Will ch 
l . \ 

foods had ta be added ta the questionnaire ta permlt the estJmat LOn of toLnl 

energy Intake. Add,itlonally, several food companles <1nd lracte r)<,c,()( dt, um~, 

were asked ta provlde Information on the nutrlel1ts ln the) r prCJc!u( ls. Tn 

arder ta measu're total energy, it was ~ecessary La Hlclude sugars, Whl ch 1 fi 

turn meant that certaIn foods (for Instance, desserts, Jam, !->ugar 111 cof fr!f') 

had ta be added ta the quest1.0nnalre. F,urther, sorne of the eXJSlll1g [Que! 
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categories had to be reorganized. F0r Instance, each type of fruit had to 

be treated separately accordlng to whether 1t was consumed fresh or canned, 

with or wIthout syrup. 

3.1.7 Correct1on of ln formation stored ln CANDAT 

The author generated listlngs of three nutrlents - fat, dietary fibre, and 

energy - in a standard portion of every food Included on the or1ginal 

questlonnaire, and it was ObVIOUS to her that errors existed ln sorne of the 

values (a[n) obtalned making use o~ each of the three food cornponent files. 

An essential step became to Identify these errors; most were traced to 

Incorrect entries of the "food codes" in the Quest10nnalre Table (see 

3.1.5). A11 1dentified errors were no,tified to the nutritlonists at the 
l ';t {J 

LIeR, and the relevant computer-stored tables were corrected. 

3.1.8 Management ~ completed guestionnalres 

As the food frequency questlonnalres were received, they were reviewed with 

the intervIewer to ensure aIl entries were clea~to the author. In sorne 

instances, thlS necessitated a further contact between the intervlewer and 

the respondent. 

The second step was to ensure that aIl entries on the completed 

questionnaires were coded in the form which would a1low entry through the 
() 

standard interactlve process; most entrles were already ln that form, but a 

substant1al proportlon had to be translated Into it by the author. 

DurIng this procedure, it was not unusual to flnd foods for WhlCh no 

"item code" was immediately ava1lable. The maJorlty of these foods were 

those which had been added to the questLonna1re ln the exten~lon descrlbed 

~n section 3.1.6, but another substant1al proportIon came from Items which 

hat been "wrltten ln". 

\ 
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Sorne of these foods could be ldentifled ln the questionnni re 111<II1U,11 

being prepared dunng the course of thlS research (but on1y full y av,li Inblt' 

i~86.07). For certaln other foods, consultat10n \vILl! the l1utritioni0t:-: 

at the LIeR prùVldecl a means of bnnglng the food \Htilln the CANDAT sy-dt'Ill. 

However, in many lnstances, reclpes or actual products !J,Id tn oc ,1Cqllin'd III 

" arder to det~rmil1e the lngredlents and nutrients. TIlt' n.'spondcnLs t IH'I ',()Ilil 1 

recipes were in every 1l1stance broken down lnto thC1T 1 ngred lent S élild l'i1,h 

ltem asslgned an indlvldual ltem code and servlng Slze. 

3.1.9. An example Qf the CANDAT process 

In order to illustrate the workings of CANDAT, an example (gross ly ov('r-

simpllfled) lS provlded ln Annex IV, and the calculatlons o[ two nllLriplltf> 

for a commonly eaten food are worked through ln detall, thus emphasi;-- J Il).; t l!(' 

complexity of the system and the need for computen zatiol1. ShorL cxlr;!C ts 

from the Questionnaire and Model Tables (see sectlon 3.1.5 abovd are 

included ln thlS Annex. 

3.1.10 Intervlewer trall1ing Il ~ 
v,~ s 

In the fall of 1984 an lnterVlewer, ~s. V. Hunter,-·was hired to collect the 

informatlon for thlS study. Mrs. Jazma]l, who had acquired grest expertJsc 

" . 
in worklng wlth the food frequency questlonnaire and inte~viewers, had Lhe 

responslbillty for trainlng Mrs. Hunter, but the author her~clf assi sLed 
) 

throughout the tralnlng process. The questlonnaires were reviewed item by 

item wlth Mrs. Hunter, and she seemed ta grasp easily the concepts of Ils 

adminlstratlon. Many practice sessions were carried out: flrst the 

Il~ 

lnterviewer herself was lntervie,wed; then she carrled out lnterviews of 
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volunteers from the LICR. By the tlme the first case was ldentlfled 

for the study (1984.11), aIl lnvolved felt confident that Mrs. Hunter was 

weIl prepared to carry out the intervlews. 

3.2 Questionnalre on reproductive, medical and smoking histories 

A quest\Onnalre was needed to elicit information, in the same form for each 

subJect, on factors relevant to the research objectlves which could not be 

inc1uded in 
) 

the food frequency questlonnalre and would '\'tot ,be recorded ln 

the patlents' medlcal charts. 

3.2.1 Content , 

The items the author considered of interest were: 
.' 

(1) menstrual hlstory; 

(2) pregnancy and birth hlstory; 

(3) medical history; 

(4) family hlstory of breast cancer; 

(5) use of certain medications; 

(6) smoking history; 

/ (7) demographlc detalls; and 

(8) socio-economic information. 

AlI have been inquired about in many studies of breast cancer, and 

several lnvestigators were kind enough to let the author review their 

questionnaires. Most of these had indivldual items WhlCh were approprlate, 

but no single questIonnaire was suitable. Further, these questionnnalres 

enquired about several factors using various forms of questl0ns which could 

have led ta different "measurements". For example, a mother's age at the 
'-1 
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o birth of her fust Chlld can be "measured" by means of fi singlp direct 
( 

question or from the dlfference between the dates of the mothcr 1 s ln rt h Ilnd 

of tbe blrth of her flrst baby, and agaln the datcs could be ns~ed fOl 

simply as years or ta the actual day. 

Thus, a questionnalre had tü be developed afresh .. The author dcsignt>d 

the new instrument ln sectlons correspondlng to fnctors (1) lhrough (8) 
/ 

above, with the questions on socio-econom)1c [actors- placee! ,lt t 11<' l'nd 01 thl' 

complete intervlew, as they were thought to be partJcul'arly sensltivc. The 

demographic factors, (7) above, lncluded reports on currenl bpi ghl, \';Pl gbt 

SlX months before surgery, and weight at age 20 yeors; heighl and \VPighl 

were converted to SI unlts as necessary. 

A good lnstrument of thlS nature requires not only prpc L8C' and 

unequivocal questions, but also "probes". A further requirement 18 n clcAr 

set of rules for the admlnistration of the questlonnaire, and an,intervlewer 

manual was prepared (Annex V). 

3.2.2 Development and testlng 
t~, 

The author prepared a first edlt~on of the new questlonnaire. and tested II 

by admlnistering lt to volunteer female staff members of the LIeR. As," these 

women were aIl younger than the subJects for WhlCh the instrument wns 

Intended, further testlng was carrled out, thlS tlme on poslmenop,lIlsa l 
1 

members of the author 1 s famlly. As a result, sorne qucstJ ons wcre n!f1l1l'rj 

and several p~?blng queries added. 

From this prellmlnary use of the questlünnalre the tlme for lts 

adminlstration was estlmated as between 25 and 35 mlnutes. Followlng thr 

well-known prlnclple formulated by Sir Austin Bradford 11111 (sec o]so SocIal 

and Community Plaîmlng Research, 1972) that questlonnnlres should be as 
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short as posslble, this one was reviewed to ensure that factors not strlctly 

relevant to the research objective were not enquired about. Deletlons and 

a]terations resulted ln an intervlew requiring only 10 minutes. 

',/ 

In order to test thls editlon of the questlonnaire as obJectlvely as 

possible, it was necessary'to .find subJects without personal or professional 

interest in the research. An approprlate source was consldered to be the 

ladies who provlde volunteer serVlces at a. cancer treatment centre near the 

LICR. Elght women, ranglng ln age from 50 to 78 years, responded to an 

approved notic~ inviting participation .. Five were interviewed by the 

author; the other three by the intervaewer who had now been hired for the 

maln sur vey • Two of the women had 'previously -suffered from br~,ast cancer, 

and one from ut.erine cancer. 

\ 

The questionnaire seemed to be weIl recelved by the volunteers, and 

was easy to admlnlster, exeept that one que~tion (relating to ethnle status) 

was found unelear. This question had been taken, with ônly minor 

adaptation, from the 1981 Census of Canada, and was retalned ln the hope 

that ethical problems (which might otherwlse have arlsen when asking ab04t,' -

religion or ethnlcity) would be avolded. As clarification, an example was 

added of the type of answer sought, even although the question was already 

rather long. 

-/<, 

The flnal verSlon of the q~estionnaire (Annex II, Appendix B) was 

rendy weIl before the seheduling of the flrst interview' of a subJeet wlthln 

the projeet. [The earlier, longer, version is not reproduced ln thlS 

thesls.] > 
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3.2.3 Practlce 
1 

In the 'intervlews 1 thl~ questionnalre was administered before>- the food 

frequency questionnaire. No problems were encountered except for u fcw 

questlons left unanswered by one 'subJect" because of her poor ,menlory. - SOIl\!' 

of the information which was collec ted was, ln the even t, not 1 ne luùpd in 

the final analysls; the se issues are discussed Inter (section 8.4). 

3.3 Information from ~lents' medlcal charts 

\-, 

3.3.1 Feasibility 

In 1981, the author had conducted a prellmlnary lnvestigatjon (in 

collaboration with the OCTRF) to dlséover what information-"on brensL cancer 

patients could be gleaned from the medlcal records of Ontan 0 hO')]ll taJ s. 

The 11stS, from aIl six Ontarlo laboratorles, of ER assays cJrricd out 

duri'ng the month 1980.12 formed the sampllng frame, WhlCh was found Lo 

contaln over 250 names. A systemauic sample (Cochran, 1963: Yotes, 1981) 

was selected as every second woman llsted after a stnrt 1 ng point chosen ,lt 

random; the sample consisted of 129 patients. ~etters were sent to 69 

hospitals requestlng, for each patlent ln the sample, a LOpy of: 

the adml~ting notes; 

the operating room report; 

the pathology report; and ,.., 
the dlscharge sUlllmary. 

Sorne response relatlng to 120 women (93%) was recelved from 66 hOSplL~ls , 

(96%), "but for only 40 patlents (31%) were aIl four documents rccelved. 

AlI the documentary material was revlewed by a patho]oglst, who 
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extra~ted information on the breast ~ancer. The two factors most often 

recorded were the diagnosls and whether or not there had been nodal 

involvement. However, the material WhlCh had been supplled by the hospltals 

often did not coyer the fol10wing: the grade of tumour: the stage of the 

disease; whether or not metastases had been present; detalls of medication 

use. Llkewlse, reproductl VP. hist;orH~s were se1dçm provlded. 

Thus, it was antLclpated that the lnformatlon desired for thlS 

research mlght not have been recorded in full detail in sorne instance~, and 

wou1d certainly not be ava'i1ab1e "on request". 

3.3.2 Pract;ice 

An attempt had neverthe1ess to be made to recor.d aIl those items that cou1d 

not be obtained by interview. The form flrst designed for this purpose is 

in Annex II, Appendix C, but the version actually used was a revislon, 

which forms Annex VI. 

At the end-of the survey, after a1l subJects had beeh lnterviewed, 
• 1 -

the author vlslted the cooperat~~g hospita1s and transcribed on to this 
-v 

'11 
form, from the patients' medica1 charts (including the four documents 1isted 

-
in 3.3.1 above), whatever relevant informatlon they contained. 

1 
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Chapter 4 

FINDINGS 

This chapter presents the findings from the survey, starling (sPcllon 4.1) 
. ' 

with the enrollment of subJects. Section 4.2 provlùes the disLrlbutions of 

the interviewed patients according to each of the factors mensun'd (lren t et! 

slngly), and by ER status: wher~ver\appr,opn8tc, the raL io of Lhe 1l11lllbers of 

ER+ subJects to those'of ER- patients [or the "ER+/ER- ratlo"] is s!1own. Til 

the various tables, the number of lnt'ervlewed patienLs Occi1slon1l11y <lllf('r<, 

from 78; the reason is glven in the relevant footnote. Thore .Ire' (Ive suh-,. 
sections dealing with: socio-demographic factors (4.2.1); mcr!lcal Ilnd 

reproductIve hIstorIes (4.2~2); smoklng habIts (4.2.3); aùiposlly (4.2.4); 

and dietary lntakes (4.2.5) • 

. 
4.1 Enrollment of subJects 

The followlng deflnltlons are required: 

Potentlal case: a woman who had a surglcal operatJton (or the trealmcnt o( 
~ 

primary breast cancer, at one of the flve partlclpating hosplla1s; 

Ehgible ~: a potentlal case who met the addltional eh g{bllHy enter! il 

of: menopausal status and age at surgery; the fact that the cancer was 

primary; and residence; 

, 82 



·1 

83 

Provisionally Included case: an eligible case whose tumour had been assayed 

-and classed as either ER- or ER+, thus justifying invltatlon to be included 

in the survey; 

Accepted ~: a provisionally included case w'ho was Interviewed, and not 

subsequently rendered ineligible (as a result of informatlon obtained durlng /~ 
interview or f:~ the medical chart). 

The identificatlon of cases for this study began ln two hospltals in 

1984.11, but patients were not being recruited from alJ instltutlons until 

1985.01.15. Table 4.1 glves the num~ers of potentlal, eligible, 

:' 
provlsla~a1ly included and accepted cases, over the 14 months of subject 

identification. The monthly counts of potential cases at the flve 

participating hospltals fluctuated considerably. Over thé eleven-month 

period, 1985.02 - 1985.12, throughout which aIl hospltals were partlcipatlng 

fully, a total of 440 surgeries were carrled out; instead of there having 

been approximately 40 operatlons each month, the numbers ranged from 22 (ln 

1985.12) to 75 (in 1985.06). 

Only 1iSO patients were found to be eliglble for the proJect. Thls 

represents 30% of the total of 524 potentlal cases, bu~ the p~oportion 

varied month by month - from 20% (ln 1985.03) to 50% (in 1985.09). 

Results of estrogen receptor assay were sought for aIl the eligible 
, 

" 

patients, but 52 could not be included even provislonally. One reason (for-

30) was that the tumour ~ad.not been assayed or the assay ~esults were 

considered Inaccurate [for example, because the tissue sample had been 

contaminat~d in handling) .• A further 22 were dlsquallfled because the ER 

usssay results were "intermediate" (10 ta 29 fmol/mg). 
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TABLE 4.1: Dlstrlbution' of breast cancer surgeries by month of operatlon, eligibllity and lnclusion 
ln the study 

Date of surgery: 1984 1984 1985 1985 1985 1985 1985 1985 1985 19B5 1985 1985 1985 1985 
Nov Dec Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 
* * * 

Potent1.al Œtses: 23 23 38 43 2'9 52 50 75 28 30 32 37 42 22 

Ehglb1e cases: 5 6 16 10 6 11 14 22 13 9 16 11 11 10 

, ~ 

Total 

524 

160 

-------------------------------------------------------------------------------------------
Number of ellgible 
cases accordlng to\ .. 
ER assay: ~.! 

~ 

1 
1 

assay Invalld 
or not done: 1 3 1 2 0 2 3 6 3 1 4 1 1 2 30 

Intermedlate 
(10-29 fmol /mg): 1 1 2 1 2 2 1 3 2 2 1 1 1 2 22 

Provlslonally 1 

lllciuded III r 

the study: 3 2 13 7 4 7 10 13 8 6 11 9 9' 6 108 

-------------------------------------------------------------------------------------------

1 nt t'l \ 1 t'hl',1 

,ln,j ,1llCl'tl'd: l l 10 6 4 6 <1 
--" 

9 6 4 8 5 6 l 78 

-------------------- ----------- ---------- ----------.----------T--------------------------------
-\' ~l,)nt hs ,ha 1 n~ ... lllch nùt dll hospltals \.ere fully enrolled. 

f 

a:; 
'p. 
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A total of 108 women (160 eligibles less the 52 Just mentioned) were 

provisiona1ly included in the proJect. However, two were known to the 

interviewer, so that ethlcal issues precluded her app~oachlng them; six 

others could not be Interviewed because of the interviewer's resignation 

from the LIeR. AlI eight of these losses were from the last three months. 

Letters were sent to the remalnlng 100 provisionally included cases 

asking for their particlpation in the Investigatlon. For a variety of 

reasons, 18 women refused to particlpate; 12 refusaIs occurred ln the second 

half of the period in which potentlal cases were identlfied. 

These 26 losses of provisionally Included cases were 6/46 (13%) and 

20/62 (32%) ln the two halves of the case Identificatlon periode 

Despite the efforts made to contact patlents while still ln ~ospltal 

after surgery, only 47 of the 100 provislonally included cases were so 

visited. Of these 38 (or 81%) agreed to participate in the project; of the 

53 not vlsited, 44 (or 83%) participated. 

Mrs. Hunter interviewed 82 patients in their h~mes but, subsequently, 

four had to be excluded from the analyses: Information obtalned at the 

interview, or from the chart reVlew which followed, showed that two ",ere not 

postmenopausal and two had-had previous breast cancer surgery. So only 78 

patients were "accepted" antbso could be included ln the analyses; Just one-

third of these cases had ER- tumours and two-thirds had ER+ dlsease. 

The 30 los ses Just described w~re 21% of the ER- subJects 

provislonally included (7/33) and 31% of the ER+ (23/75). 
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Table 4.2 shows the distributlon of the 78 D~cepted cuses uccording Lo 

the laboratory performing the assay and the hospitai ut WhlCh the surgvry 

took place, as weIl as by their ER assay result, [urther sub-clnsslf10d as: 

"very low" (no more than 2 fmol/mg); 

"low" (greater tJ1an 2 fmol/mg, but less thon 10 fmol/mg); 

"high" (greater than 29 fmol/mg, but less than 141 [mol/mg); und 

"very hi_gh" (greater than 140 fmol/mg). 

As can be seen, the ER+/ER- ratlo was roughly 2:1 for each hospitnl. 

However; for\ Hospital E (served 'by Laboratory M), there were no "very 10w" 

ER assays; for the other hospltals (WhlCh used Laboratory N), 11 of 16 " 

tUIDfurs fell 1.n thlS class. Correspondlngly, the proportlon of EI~+ UJm()ur~ 

subclasslhed as "very high" was 15/23 for Hospltal E, but only 11/29 Ln LIll' 

other hospitals. 

Desplte the attempt ta interview each subject as soon as 1)()~Sl Ille 

after she had been ident1.fied as ellgiblc for the investlgntlon, an Jvvrngc" 

of 9.5 weeks elapsed from the date of surge~y to the date o[ Intervlew . 
..-./ 

This i~terval varled greatly: lts standard devlatlon was 4.3 week~; the 

shortest delay was 2.6 weeks. the longest over ~ weeks. 

4.2 Descrlpt1.Ve flnd1.ngs 

4.2.1 Soclo-demographic factors 

From Table 4.3, it can be seen that patients w1.th ER- tumours were ;,l!ghL1 y 

younger than -those whose tumours ~"ere ER+; mean ages were 61.3 -years 
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TABLE 4.2: Distribution of subjects a~cording,to ER as~y results: ~aboratory and hospital,~ . . , 

.' 

.. 

-------------------------------------------------------------------------------------------------

Laboratory Hospital, 
----------- --------

M 0 E 

N D 
1 

---------
<-- A --, 

c 

B 

Sub-total 

~ 

Total 

ER, negative 

very 
low !E~ 1,'otal 

1-

0 10 10 

4 :3 7 

4 2 6 

2 o 2 

1 o 1 

11 5 16 

__ ~_~~ __ ~_~~~~~iv~_~ __ _ 

high 

.. , 

... ~ ~ 
8 

7 

7 

3 

1 

i8 

very 
high 

15 

5 
f 
2 

~'"'2 

2 

11 

Total 

23~ 

12 

9 

.. 5 

3 

29 

;;. 

Tata'l 
subjects 

J 

33 

19 1 

15 

7 

4 . , 

45 
____________ ~ _______________ ~ _________ _2 ________ ~--------_~ _____ _ 

11 15 "- 26 26 . ~6 52 '78 

:------------~------- ---------------------------Throughout ---------I)-----------------4--------~ 
thlS and succeedlng chapters, tne follmnng deflnitions apply rassay 'results: 

very lo~: less than 3 fmol/mg . . 
lo~: at least 3 fmQI! g, but less,than 10 fmol/mg 

hlgh: at least 30 fmol/mg, but less than 141 fmol/mg' . .. 
verv hlgh: at least 141 fmol/mg 
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---~---~------~-------------------~------~-----------------

• ER status 
----------------~~--
Negative ' Posit~ve 

" 
'"'Age at 
surgery: 
(years) 
--------

50-54 5 5 

55-59 6 14 

.. 60-64 9 13 

65-69 4 8~ 

70-74 l - 8 

75-79 1 A 

.-

ER+/ER
ratio 
---r---

\ 

1.00 

2.33 

1.44 

2.00 

8.00 

4.00 

Total 
subjects 

10 0 

20 

22 

12 

9 

5" . . , 
------------------------~---------------------

Total 
--

26 

Mean age (yr): 61.3 

s..d. 6.4 
... 

52 2.00 78 

63.7 

7.2 

-------------~----------------------------------------------
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{standard deviation Q.4 years) a~~ 63.7 years (s.d. 7.2 years), 
. ' 

respectively. 
.' 

Fo~ty-eight ~f tRe 78 subjects ln the study (61.5%) lived in the CIty 
~ 

of Toronto, 17.(21.7%) in ~he City of North York (which i8 part of 

Metropolitan Toronto), and the remainlng 13 ln several othcr cilles, t'le. 

. 
The 78 women lnterviewed reported a total of 18 düTerent ,countries of 

.. 
-bi~th:- 47 (or 60%) were·'b9rn ln North America (011 but one 111 Colladl1); 13 of 

the women had,been born ln Western Europe, ll.'in Eé:Jste~n Eurorw, <Incl 7 in 

other places (Indla, Syr~a, Guyana, Jamaica). 
1 

The ER+/ER- fi.\J:l0 var i ('d on 1 y 

Sllghtly according to country of birth, and wlthout discernible pattern. 

Altogether, 14 different religions were reported; Il of the subJects 

~14%) were Jewlsh~ The ER+/ER- ratios for Jewish'and Gentile womcn.werc 

similar: ... 

Table 4.4 shows that t~e ER+/ER- ratio differed somewhat according Lo 

the highest certificate of education ~btai~-~;~~~ere was no semblancc of 
\ 

trend. ~ 

\ 
At least partly ~ecause the question about occupatlon dld not spècjfy 

cleatly whether present or former occupation should be reported, 28 subJecL~ 

cafled themselves retired or unemployed or homemakers. Present or former 
( 

employment outslde the home was reported by the other 50 women. The ER+/ER-

ratio of the 28 and the 50 we~e both ciose to 2:1. 

'q 

Information on marital status was available for 77 subJects. As can he • 

seen from Table 4.5, for the separated and divorced ~omen toc ER+/ER- ratjo 

was 3:8 (~ 0.38); among aIl the other patients~&he ratlo was 48:18 (or E:3 = 

2~76), highly consistent for the slngle, married and widowed. 
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TABLE.4.4: ER status and education 

---------------------------------~-----------------------7-~ , 

Highest 
certificate 
of education 
obtained: 

None 

High School 

Trade or non
unl versity 

Universlty 

Total 

ER st:atus 

Negative Positlv.e 

, 
8' 9 

10' 22 

.. 
2 12 

5 8 

t 

ER+/ER
. ratio 

1-.}2 

2.20 

6.00 

1.60 , 

• 1 

Total 
aubjects 'l, 

32 

14 

13 
----------------------------------------------

25 51 2.04 76 * 
-------------------------------------------------------------

* Level\of education was not determineclfor two subjects (one 
each ER- and ER+) 
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TABLE 4.5: ER status and marital status , 
~ 

\, .. , , ------------------------------------------------------------, 
ER , status .r 

--------------------- ER+/ER- t Total. \ 
Negative Pos1tive ... ratio subJects' 

,.r-~~ ... -------- ----/ ------ --------
Mari't.al ~ .. 
status: 
--'];---- .. 
Single 

.~ 
4 11 2.75. 15 .. , 

" Marrled l1 29 2.64 40 

Wi'dowed 3 8' 2.67 11 

Sep·arated .. or 
D-ivor,ced 8 3 0.38 11 - ~ 

, 1\ ---------~-------------------------r-------~--
Total 26 51 1.96 77 -I~ 

------------------------------------------------~~----------

'. * Marital status was not detérmined for one subject (ER+) 
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j 
It was nat surprlsing that nlne wamen refused ta answer the questlon 

. 
on famlly Income; lt was p~obably pollt~ refusaI that caused a further 19 ta 

say the y "did not know". The ER+/ER- ratla of these 28 "refusaIs" was 19:9, 
<" 1 fi' 

'" or as c~qse ta 2:1 as posslble (Table 4.6). Among the 50 subJects who dld 

reRort thcJr lncome, the ER+/ER- ratlo varied conslderably, but no pattern 

was eVldent. 

li 

4.2.2 Medlcal and reproductive hlsrorles 

Most of the tumours had been unllateral (38 in the left breast, 35 ln the 
c 

right), but four patlents had bilateral surgery: and laterality had hot_~een 

entered on the chart of one patient (whose tumour was ER+). AlI eight of 
, . 

the bilateral tumours were ER+, sa ln terms of tumours (as dlstlnct from 

< 1 \ 
patlents), the ER+/ER- ratlo was 56:26 (= 2.I5}. Location of the tumour in 

-the breast cou Id not be classified for 18 SubJects (23%). The specified 

lbcatlons were: the upper-Quter' quadrant for 28 patients; near the nipple 

for 13; ln the upper-lnner quadrant for g; whllc the remainlng 10 were 

dlstnb\~nteel across four other locatlons. The ER+/ER- ratlo ~s 43:25 (not 

far from 2:1) except for tumours from the uppef-lnner area, for which the 

ratio' wa's 8: 1. 

My enquirl in 1981 had indicated that information from various sources 

comprising ,any one patient's chart could be discordant as to tu~our slze; in 

the prese~t enquiry, major disagreements on size of tumour were reco/ded for 

19 out of the 78 subJects (24%). 

The most common slngle pathologlcal dlagnosis of/the breast cancer was 

ductal ca:r:cinoma ,(54 tumours; see Table 4.7), which wa!? alpo recorded, wlth 

another diagnosis - ne ver adenocarcinoma - for a further six tumours. 

Adenocarcinoma (alone) was the diagnosis for 8 tumours. The ER+/ER- ràtios 

\ 
" 
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TABLE 4.6: ER'status and farnily. incorne , . • 1 

__________________ ~ ___________ ~_~2---L---------------: ______ _ 
ER status 

Negativ~ Positive 

Annual 
family incorne " 
(l7,housand $) 

< 15 _ -
" 

15, < 35 

35, < 55 

3-

9 

4 

... 10 

• 3 

ER+/ER- Total 
ratio ' subjec~~ 

3.33 

0.33 

4.25 

13 

12 

21 

55 or more 1 

17 , 

3 3.00 4 -

Subtotal 

Not deterrnined 

Total 

-------------------~------------------------
17 - . 33 

9 
1 19 

26 52 

1.94 

2.11 

2.00 

sor 

28 

78 

----------------------------------------------------~--------

,. 
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TABLE. 4.7: ER\tatvs and pJthological d{agnosis 

~ 

.. 

-----------------------------------------------~--~---------
ER status 

" ---------------------~ 
Negative 

Pathological 
diagnosls of -
'breas-t tumour: 

Ductal carcinoma 
(alone) 

Ductal carcinoma, 
with at ~east 
one other 
diagnosis Cnot 
adenocarclnoma) 

Adenqcarclnoma 

Othèr known 
<single : 
diagno~is 

18 

3 

4 

1 

Positi ve 

36 

3 

8 

ER+/ER
ratio 

2.00 

LOO 

1.00 

8.00 

Total 
subJects _ 

54 

i 

6 

8·· 

9 
------------~---------------------------------

Total 26 51 1.96 77* 

---------------.-,---------------------------------------------

*, A pathology' report was not available f~r one subject (ER+) 
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were 2:1 (as for aIl patients) among the duetal, enrCtI101llc1S, and .1:1 !1l1long 

both 
• or- \ • • 

mul tl pIt! dlagnoses (ineluding duc tal eare ~nomn) and ndenoc,1rc inonlll. 
\ t:~ 

oThe nine other\l;<nown slng~e diagnoses were: ductal rn ~lt\lo (-2); Illhlllnr 

cancer (2); tubular cancer; .mUClnous cancer; and thrcc L1ut (ild nl)t I.dl 
~ 

into the ùICR c1t.\'$slfleat~on. AlI were ER+, ex€ept for onp case ut lohular 
• 

c,ancer .0 

, 

Although in 30 of the 78 patients ·(38%) the d~seas(' '!wc! sprcad lo tlt\' 

nodei' by the tlme of surgery, the ER+/ER- r.atio rëmLllned close lo 2: 1. As 

had .been expectéd from the 1981 survey, grade of tumour and sLagc of disensp 

had been entered on few char~s (20% and 55%, respectlvely). 

,-
Reported ages at menarch~ ranged between 8 and 19 years, but for Qvcr 

three-quarters lt was 12, 13 or 14; see Tàble 4.8(a). Only ~n the wOfJ.lcn 

reporting menarche 'at age 15 or over was the ER+/ER- ratio subsLantlal1y 

less than 2: 1 ., There was little conslstent assoél8t~on betwcen ER .staLus ..r 

and reported age at menopaùse; sèe Table 4.8(b). The menap;1'IIS(~' wns report (~d 
, . '" 

as' n~tural by 78% and surglcal by 22% of the patients, and the c()rre~,pol1d 1 ng 

ER+/ER- ratws were bath close ta 2: 1. Associat~ans were wcak bpLw('Cll ER· 
,-

status and bath years ôf .rnenstruatlon and years sinee menopouse. 

In Table 4.9, the 78 subjects are clasfafled by their grnvl düy- (1.('. 

the number of tlme; they had been pregnant)"and the ER staLus of their 

tumours; for ea~e of interpretatlon the number of pregnancles arc llsl~d ln 

descend;Lng arder. Among the 61 women who h<;td been pregnaWJ" Lhere was il 

clear (effect~ vely hnear) relationshlp between ER status one! t.he numbcr of 

pregnancles: the ER+/ER- ratio wa~ higher the fewer the pregnancles. 

" 

• 

r 
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TAB~E 4.8: ER status and; (a)" age at menarch;1 

and (b) age atomenopause 

------~------.---------------------~-----------------------

(b) A'ge at 
menopause 

, (years): 

39 or younger 

40-44 

45-49 ' 

50-54 

55 or older 

Total 

ER status 
--------------------~ ER+/ER- Total· 
Negative Poslti~e ratio subjects 

~ --.,..----- -------- ------ --------

.. 
,-

4 7 1. 75 1l 

5~ 15 ~.oo 20 

6 
~ 15 :2 .. 50 21 

1-
7 - 1.1 1.57 • 18 

4" 3 0.75 7 
--------------------------------------------

26 51 1.96 • 7.7 * 
,-

, , 

1 3 - 3.00 4 

5 ..; -5 1.00 10 

7 17 2.43 24 

21 J. 
... 

11" 1.91 --32 

--------------------------------------------~--------------

\ 

* One subject (ER+) could recall neither the age at which she 
started menstruating nor the ?ge at WhlCh menstruatlon ceased •• 

t 
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TABLE 4.9: ER status and gravid~ty 

---------------------------------~------------------------

• . I- ER status ~ 

--------------------- ER+/ER- 'ToUll 
Negative Positive ratio subject~ 

,. 
- .j 

--_.&._--- -------- ------- ----7---
Nùmber of 
pregrfancies: ~ 

----------- .JJ 

7 . \ 3 0 -0.00 ... 3 

~.~- .' 2 1 0.50 ~ 3 
l' r 1 

5 2 2 J'OO 4 
, 

4 5 5 fG r,'I."':' 

1.00 4,- . 
~ , \ 

T 6 7 1.17 13 .. ~ 2 2 '19 9.50 21 

l' 1 6 6.00 7 

- - - -
~ 

1-7 21 40 1.90 61 

P ~ 12 2.40 17 
" - - :- -

Total 26 52 2.00 78 
Pi 

---------------------------------------------~~-----------

.\ - 1 

... 
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However, when aIl 61 ~ubjects were c~nsi~ered together the ERt/ER- ratlo was 

• 

~ . 
1.90. T~i~ did,not dlffer greatly from the ratio of 2.40 for those 17 

... '1 • 

women who w\re never pregnant. 

" 

The tumours of these 17 subJects we,e further sub-c1assüï'ed as in 

Table 4.2, and it was found j:hat none of the 5 ER- tumours· had "very low" 
.. • 1 

assays. On the other hand, of the 21 wo~en who had been pregnant and nad 

ER- tumours, Il assays were "v~ry low". 

At least one incomplete pregnanc y was reported by 28 of' the 61. }'lOmen 

• 
who had been pregnant; the ERt/ER- ratio of these 28 was 1.33, compared,wlth 

. 
2.67 ~or the other 33 women. 

·Of the 61 women who had been pregnant, aIl but flve had given blrth to 

l~ve chlldren. The association between ER status and parlty (number of 
::0 .,. _ 

~ 

livebirths) was so similar to that shown in Table 4.9 lt is not lllustrated 

here. 

. . 
"-

In the upper portion of Table 4.10(a)., WhlCh concerns the 56 parous ~ 

women, lt is clear that the younger 'the woman at the time of her first 

baby's blrth the lower the ERt/ER- ratio. The iower portion shows that the 

22 nuillparous women had an ERt/ER- ratlo corresponding to a flrst blrth at 

"mother' sage" somewhat over 30 years. Table 4 10(b) d 1 l, th • f- ea lng on~ Wl , 

parous subJects, shows that the ERt/ER- ratl~ was rather higher ln the w~en 

who had never breast-fed than ln those who had. 

Of the 22 women who reported that a female relative had suffered from 

.breast cancer,- 10 .were ER-, yielding an ERt/ER- ratlO of 12:10 (= 1.'20); for 

l. .. 
~ the_52 subJects whose famil~es were apparently without a hlstory of the 

disease the ratlo was 38:14 (= 2.71) (Table 4.11). The ERt/ER- ratios~or 

.. 
, --
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TA"BLE 4.10: ~R status and (a) age-.at first bir~ 
, . ;anfi (b) breast-feeding a baby "\. ) 

(a) Age at 
fi1."st birt:h: 

less than 20 

20-24 

25-29 

30 .or old~r 
'--r • 

o 
AU parous . / 

Nulliparous 

~ 
Total 

Cb) Breast
reeding: 

No 

• Yes 

Total 

ER status 

'Negative Posit:hve 
_""'::i--------

J 

\ • 

. 
2 ~ 

9 12 

9 •• 17 

1 6 
'\ 

ER+/ER
-ratio 

0.00. 

1.33 

1.89 
"-

6.00 

Total 
s,ubjects 

2 

21 

26 

7 
--------------------------------------------..... 

21 35 1.67 56 * 
5 ?7 3.40 22 

---------------------------------------~----~ -26 . . 52 2.00 78 

- - - -

/.\ 
6 15 2.50 21 

~ 20 1.33 35 . --------------------------------------------
21 35 1.67 S6 * 

* The 56 parous subjects 

/ 
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TABLE 4.11: ER status and family hi~tory of breast cancer ~ 

- 1 -
-------------~---------ËR---~~~~~;l--------------------------

Reported familial 
history of breast 
cancer: 

Breast cancer ln 
a fust degreé 
relati ve 

'Î 

Breast cancer in 
a s~ond degree 
relati ve ' 

Family history of 
-,breast cancer 

reported 

, 
No breast cancer 
reported , ... 

Total-

[ -------------------
N"egati ve Positive 

--------1 

6 \> 10 

4 2 

10 12 

14 38 

ER+/ER-
ratio 

1.67 

0.50 

1.20 

2.71 

Total 
subjects 

16 

4-

6 

~ 

\22 

;" . -
52 

------------------------------------------, , 
( 

24 50 2.08 74 * 
o 

--~~---7---------------------~-------------------------_____ _ 
* Family history of breast cancer was not determined for\four 

subjects (two each ER- aRQ ER+) 
• 
., .. 

• 
100 
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patie~s reporting breast, cancer in first-degree (i .e. mother, SI ster or 

Pdaughtër) and second-de'gree re1atlves (Le. grandmother or nunt) were 1.67 

and Oc.50, respectlve1y; no exp1anatlon hns been found for' tins palU>' 

Eighteen women (23%) reported havlng had a hystercclomy; thCl! ER+/ER-

ratio was the usual 2 ~ 1. When asked abo'ut bilatera1 oophcrectomv, t lVO ot L1lf' 

women (whose tumours were assayed as ER+) did not knOl. Iv~cther or not till'i r 

ovaries had been removed., Among the other 76, tcft reported hnv Ing Imd this 

operation; the rat la of ER+/ER=- was agaln dosé to 2: 1. Sev('lIleen sull Jccts 

(22%) gave a report of thyrold disease; their ER+/ER- ~ntlo wns 1.Al. Any 

surgica1 biopsy for lumps ln the breast before the cancer surgery [a crude 

surrogate for history of benlgn breast d isease] was reporled by, on 1 y seven 
. 

subjects: 4 were ER-, 3 ER+; for' the other 71 patients the rntio was close' 

to 2: 1. 
~ , 

As Table 4.12 show~ the use of oral contraceptives was reporLed by 20 

patients, and the postmenopausa1 use, of hormone replacement by 26. The 
. 

ER+/ER- ratlos in users and non-users of the two medica t 10nS were 2.22 and 

\ 
1.50 (oral contraceptives) and 2.25 and 1.60 (postmenopau~al' 11Ormoncs). 

4.2.3 Smoking habits 

A1most half of the women interviewed (37/78) reported that they had nevèr 

smoked, and on1y 9 women (1+%) stated they were current smokers 

(Table 4.13). The ER+/ER- ratlo was not far from 2:1 for the non-smokers 
c 

and ex-smokers, but was 3.50 for the current smokers. 

o 

4.2.4 AdipoSlty 

Table 4.14 glves means (wlth standard deviations) of: (a) height, as 

reported at interview; Cb) weight CWlth correspondlng Body Mass Index, BMI), 

six months before surgery; (c) weight àno B~I at age 20 years; and 
• 

.. 

---------' 
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TABLE 4.12: E~ status and use of (a) oral contraceptives 
and (b) postm~nopausal hormones 

------------------------------------------------------------~ 

(à) Use of orpl 
contraceptives: 

No a 

Yes 

Total 

(b) Use ot 
postmenopausal 
hormones: 1 

-~~-.:.:;_:..---

No 

Yes 

Totai 

ER sta'tus 
----~~--------------
Negatlve Positive 

18 40 

8 12 

26 52 

36 

10 16 

26 52 

ER+/ER- Total 
ra~io -subject.s 
---...;::--

2.22 58 

1.50 20 

2.00 78 

'. 

2.25 52 

1.60 26 

2.00 \ 78 

-~-----------------------------------------------------------
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, TÂBLE 4.13: ER status and smoklng history 

-------_______________ s ___________ ~ _______________________ _ 

Repdrted 
,smoking 
history: 

Never smoked 

Ex-smoker 

Current smoker 

ER status 
--------------------
Negative Positive 
-------- --------

" 
~ 

13 24 

'll 21 

2 7 

ER+/ER- Total 
ratio subJects 
------ --------

1.85, 37 

1. 91 '. 32 

3.50 9 
--------------------------------------------, 

Total' 2ô 52 2.00 78 

--------------------------------------------~------------• J 

" , .. 

.' 

1 
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TABLE 4.14: ER status and height, weight and 
Body Mass Index 
(Figures quoted are means, wlth standard 
deviatlons in brackets) 

[Numbers of subJects for parts (a) and (b) were 
. ~ ER+; for parts Cc) and (d) they were 25 ER- and 

four subjects could not recall their welghts at .. 
26 ER- and 52 
49 ER+, becau-se 
age 20.] ... 

\ 
__ L ________________ • ________________ ~__________________________ ~ 

(a) Height (cm.) 

• 
Cb) Six months before 

surgery: 

Weight (kg) 

Body Mass Index (kg/m2 ) 

(c) At age 20 years: 

Weight (kg) 

Body Mass rndèx (kg/m2 ) 

(1) Change from 20 
years ta six months 
before surgery: 

Body Mass Index 

ER status 

Negative 

160.0 
(6.8) 

63,.9 
( 14.6) 

25.0 
(5.8) 

52.7 . 
(7.6) 

4.4 
(5.2), 

Posltiv,e 

161.8 
(6.8) 

-------

.. 

, 

64.6 
(12.8) 

24.7 
(5.0) 

52.4 
(7.6) 

20.1 
(2.6) 

.4.8 
(4.8) 

---------------------------------------------------------------
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(d) change ln BMI from age 20. to six months before surgery. The melll1 

heights of the two groups were closely slmi.lar, and the d Hf erences lwl \"((~\l 

~ventual ER- patlentsfand ER+ cases were mInuscule, ln w{']ghl and ln n~IT, 

both at'age 20 and six months before surgery. 

Body rnass ~ndIc~s, which have'been in ~se at lea~t sinee the doys of 

Roger Quetelet :(1796-1874), are predicated (inter 'n-ha) on L11L' positive' 

associatIon of a persoll' s welght wlth her height; ln othl'r WO~IS 1 L lS 

norrnally assurned that flhelght is an important 'deternnnant (If \ ghl" 
, 

(Rosenbaurn et al, 1985). However, thlS association i8 not [\S grent us might 

be expected from tins last quotatlon:- indeed, the coefflclcnl of cOITelntloll 
~ 

between weight a~d helght for a re;fresentative 

aged 50-64 years ln 1980 can be ~timated from 

sample of Brllinh l('lllnlcs 

Table 16 ] 11 Ro~-)('nbtl1Hn el il 1 

(1985) as +O.3l. In the present mat.erlal, the correbtHm betw('pn rp!l0rtpd 

welght SlX rnonths before surgery and reporte~, helght, was rdtl!pr 1owc'r ill 

+0.19. 

4.2.5 Dletary intakes 

The Intakes of total fat, dietary flbre, protein and total energy, ('~sllmdl('d 

from the food frequency questlonnaire as dally averages, arc shown ln 

Table 4.15. The means of the' daily average intakes of each nu trll'IlL wen' 

rnarglnally lower for the 'ER- subJects than for the ER+ patIenls. 

,~ ! 

Table 4.16 presents the frequency dlstnbutlon of the 2() EI~- and 'i2 

t:R+ subJects according to theu reportéd dally calonc lntnke. TlIC' 

1 
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TABLE 4.15: ER status and nutrient intakes 
(Figures quoted a4e means 
with standard deviations in 
brackets) 

Nutrient intake 

Energy (keal/day):, 

Fat (g/day):' 

Protein (g/day): 

ER status ." 

Negative 
---)~-

1946 
(705) 

75 
(24 ) 

80 
(27) 

Positive 

2122 
(805) 

82 
(37) 

82 
(35) (", 

.FIbre (g'/day): 17 
(8) 

19 
(10) 

Number of subjeets: 26 52 
, \ 

--~~-----------------------------------------
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TABLE 4.16: ER status and calorie intake 

------------------------------------------------------------1 • 

ER status 
---------------------- Total 
Negative Positive Subjeets 
-------- -------- --------

Calorie intake 
(kcal/day) : !} 

--------------

< 1000 0 .3 3 (3.8%) 

~OO, < 1500 8 8 16 (20.5%) 

'\Li" 1500, < 20pO 6 14 . 20 (25.6%) 

2000, < 2500 8 ., 15 23 (29.5%) 

2500, < 3000 3 3 ') 6 (7.7%) 

3000 or mor~ 1 9 10 (12.8%) 

Total 26 52 78 (100%) 

... 
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. . . 
coefficients of correlation between the total calorie intake and Quptelet 

index were as follows: 

ER- cases (,26): 

ER+ cases (52): 

-0.273 

+0.075 

AlI subJects (78): -0~04Z 

, 

-

\ ' 
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CJI\apter 5 

ANALYSIS 

This chapter describes the analyses carried 6ut to achieve the stated 
• 

objective [section,2.1], viz:-

To identlfy, among postmenopa~sal women with breast , 

cancer. those d letary and reproducti-ve factors whlc~ , 
dlstlngulsh ER negatlve tumours from ER posItive 

tumours. 

,\hiS alm called for one or more of the group of stat;is.t. J,ca l techniqul~s known f,~) 

IJ'.! ,\ 

generlcally as "?iSCrlminatory analysls". ·"tyhe fl rst such technl que' WHS 

introduced ln 1936 by R. A. Fisher; nruch more recently (ln f%,2) , J. 

Cornfleld descrlhed what he called a dIscrlminant functJon dnalysJs (of the 

risk of coronary heart disease in relation to serum cholcsU'rol clnd blood 

pressure), whlch has Slnce been termed logistic rpgressJun iln~lysJs. Botll 

forms of discrImlnatlon were used here, as des~rIbed Jn section 5.2. 

However. as a prelimlnary t It was n<:cessary to dec 1 dp upon .Ill ilpprU,1( Il 

ta the alms of the research, and thlS is outlined ln section 5.1. The 

approach adopted had three stages, the flndings from WhlCh are prcscnteeJ. ln 

sectlons 5.3, 5.4 and 5.5. The Elnal sectIon (5.6) lndjcnlc-;; the impo,rtdll(f' 

of the degr~e of disciImlnation betw~en ER7 and ER+ tumours ilchlcved by th!' 

various factors. 

109 
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5.1 The approach adopted , --

'As -the orlgina1 component of this research was to determlne whetl)er dietary 

. ' 

intakes were assoclated wlth ER status, Stage 1. was to introduèe into the 

discrlmlnatory analyses on1y t~e ~our nutrients (food componen~s), 

regard1ess of other factors .. The food Intakes were Incorporated both 

separately" and a11 together. A devlce' for "adJustlng" specIflc nutrients 

in relation to total energy was also Investigated. Thls stage was 

" 
performed lncluding aIl 78 subJects, and the findings ln sectIon 5.3 are on 

this basls. (Fdr the later stages, it was necessary to exclude one 

subject, so Stage 1 was repeated on the remalning 77 subJects.) 

Stage l was concerned wIth var,1ables other- than dletary. These 

varIables were introduced "stepwlse", as wIll be descrlbed 111 sectIon 5.4. 

One subject could recall nelther when she started nor when she fini shed 

menstruatlng. To malntaln conslstency as to the number o{ subJects Included 

ln this stage, the analyses were-carrled out on1y~on the other 77 W0men. 

(As wIll be explalned ln section 5.4, certaIn ~arlables were excluded from 

_discrimlnator~ analysés because there would otherwlse have been substantlal 

varIation, from factor to factor, in the numbers of subJects; thlS would 

have vitlated the step-wise process.) 

Thereafter, in Stage l, both sets of variables were entered into the 

discrImInatIon process. Again, a stepWlse procedure was adopted, and, as 

for Stage 2, only 77 subJects were Incorporated. 

\ -
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5.2 Forms of discriminatory analysis 

As exp1allled by Armltage,(l971), the most wldely ~sed multi~nriate method 

was: that of the "linear discrimlnal)t functlon". For the variables xl' 

X 2, ... x k' such a functlon 18 of the form:-

. ... 

where the b1 , b 2, ..• , b k are coéffjcients chosen so that the mean values of 

Z ln the two groùps (here ER- and ER+) are as far apnrt as pOSS lb 1 e 1 n 

comparison wltIièhe varHltl0n of z within groups. ThJS ChmrlITIlllElnL 

\ 
function is h~ely to be a good indlcation of the relative Jj!<e1 ihoods 01 

the two groupL CArmlt'1ge, 1971). It has been shown (Liddell, 1088) lhnt 1111' 

method lS 

normalüy 

usually roj;{ust to departur~ [rom the postu1i1ted mulLi vnrlnle 

of the dl~-ributlons of the varlables. 

Schlesselman (1982) pOlnted out that logistlC regression nIl,J1ysis cillî· 

be used for case-referent studle8 - and sa a1so ln the presenl Clrrumstnf1c[,s 

.. \ 
clting four references from the 1970's. The prlnciples ilrc hrn,l'I1y 

siml1ar to those Just descrlbed, but the CrJterlon for the cholce of lhp 

~ëiefflciepts i8 to prov~de the best lndlcation of the reL1Ll vc 11kellhoods 

of the tWQ groups (Schl~sse1man, 1982). It wl11 b~ clcar, if only from 
1 

_ana10g1. ,that 10gistic regre8s1on wll1 also separate the groups weIl. In 

,fact, the form of the functlon appears broadly slmllar, 1.e. 

where p ~s the empirlc probabl11ty of belongln& ta one of two groups. 

Loglstlc regres-slOn has been wlde1y adopted in epldemlOlogic research t but 

wlth "no overr;t-ding biologlcal ratlonale" (Sçhlesselmnn, 1982), and despitp 

the fact that the methods of calcu1atlon can only be iterative. 

',----

\ 
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It is important to appreciate that the coefficlents b1 , b2 , .•• "bk 

and lI' l2' ... ' lk ln the two types of function are not strictly equivalent: 

1 However, the two modes of analysls wIJl usually yield Slmilar results, 
\-

with parul1el means of evaluatlng the degree of dlscrlmlnatlon. The.flrst, 

WhlCh (ln this th~SlS, as usually elsewhere) lS called simply "discrlmlnant 

analysis", ylelds an F-statistlc, with p and (N - p - 1) deg!"ees of freedom, 

-(df) [where p lS the number of variables ln the dlscrlminant functlon, and N 

is the number of subJects ln the two groups comblned), and the second 

("logistlC regresslon analysls") a X2 -statlstlc, wïth p dL For large N, 

the dlstrlbution ~f F [wlth p df for the numerator) lS close to that cif 

(X 2 )/p [wlth p df for the X2) (Liddell, 1983). 

\ 

Both forms of,discrimlnatlon were adopted in each stage; in view of ' 

the immedlate1y Jrecedlng paragraph,·the f{ndings are presented in parallel. 

The actual analyses were carrled out as follows:-

DiscrimInant analysls uSIng the regression analogue, wIth\ER status 

represented by a dichotomous varlable (Armitage, 1971); the 

program was taken from SAS package (SAS Instltute Inc.~ 1985). 

Logistic regresslon analysis - using the progra~ in the SAS package (SAS 

Instltute Inc., 1985). 

Finally, advantage was taken of an extension of the regression 

analogue to dIscrImInant analysis ta explore the relationshlps betweerr ER 

levels (in fmol/mg) and the "explanatory" variables. However, thlS produced 

sa llttle additional informatIon that it has not been considered worth 

reporting. 

./ 
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5.3 Stage II dietary Intakes 

• The varIables entered into thf twa forms of discriminatory analysis 

• (together wIth the dIfferences in mean intakes ~Table 4.15] ra~ked nccording 

to the valu~s of the [UI;l1 vanate ] t-statI/tics) were:-
1,. 

Overall mean Diff ercnccs in ~ 
Intake mean intake t-statistic 

Nutrient (78 subJects) (ER+ less ER-) (76 df) 
-------- ------------- -------------- ----~------

Eibre :18.3 g/day 2.2 g/ddy 1.04 

Fat 
~ 

79.9 g/day 7.6 g/day 0.95 

'-Energy 2063 Kcal 1 da y 175 kcal/day 0.94 

Proteln 81.2 g/day 2.4 g/day O.~l , 

These four variables were entered separately, one by one, and the 

r,esults. of both analyses are in Table 5.1. Each F-~tatistic is the squnrc 

of the t-statistIc quoted above (any dlscrepancles in the f l gures bel ng dup 

to roundlng). See 'Chaptet 9 for comment on the agreement IwtwE'en the 
" 

differences in mean lntakes found indirectly, by manlpulati on (McKeown-

~~-~Eyssen and Thomas, 1985) of the flndings from lOglstlC regressl0n, and those 
. \ 

' .. 
~o~nd ~i;ectly; also on the accord of the X2 and F statlstICS. 

As planned, the analyses were repeated with aIl four variables 

incorporated into toe discrimination. The test statlstics were: F = 0.56 

2 (df: 4 and 73), and X = 2.52 (df:4); 
\ 

thlS last statistlc, d~vided by the 

number of varIables, yields ( X
2
)/4 = 0.63. 

AIl these analyses werecrepeated on the 77 subJects used in Stage 2, 

but - as antlclpated - results were virtually identical, and therefore are 

not reported. \ 

( 
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TABLE 5.1: Discrimination of ER statu~ by dietary intakes 
---_____________________________________________________ ~--L 

Diff erences in mea~intakes Test 
(ER+ less ER-) . statistic * , • 

Discriminant Logistic . 
Analysili "\ Regression F X

2 

------------ ----------
~ Nutrient ;. 

--------,. 

Fibre (g/d!'iY) 2.2 ",2.3 -1.07 1.07 
-' 0 

Fat (g/day) 7.6 8.2 0:91 0:91 

Energy (kcal/day) 175 186 0.89 0;89 

Protein (g/day) 0 2.4 2.5 0.10 0.1'0 
o 

----------------------------------7-----------------------~ 

'* df'for F-statistic (discriminant ana1ysis): 1 and 76; , , 
~ 

df fpr x2-statistic (logistic regression): 1 

• 

f 
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One accepted analytlcal practice (Willett et al; 1985) has been ta 
. ~ 

"adjust" dletary intakes for the intake of .total energy. This practice was 

adopted here, but lS not reported because lt provided no furth~r ,~ght. 

" Recently, Willett and Stampfer (1986) have proposed S varldtlon of .,. 
\ 

considerable c6mplexlty. In Vlew of the extremely weak dlscrlmination 
\ '( 

achieved by total energy Intak~or by the other nutrients, thid more compl~ 

approach wa~ not consldered necessary. 

5.4 Stage ~ variables other than dietary intakes 

As already ~xpla~ne~, one SUbjeC~ad ta be excludedj her tumour wes ER+, 80 

that throughout this stage the discrlminatlon i8 between 26 ER- patIents and 

51~ER+. The variables includ~d in Stage 2 arc 11sted ln Table 5.2, WhlCh 

also indicates t~e units ln which they were measured. 

Two varlab~es, 'marital s~atus and level of education, were cxcluded 

-because of\the obscurlty of t,eir relatl0nshlp wlth ER status. rOUf 
t . 

others - parlty itself, Incomplete pregnanclcs, age at bl~th ()f,flrst child, 

and breastfeedlng - were, of course, avallable only for Lht 'S() 'parou\ wornenj 

these f(::;S could not be Incorporated into the dlscnrnlndt()ry ana1yse::,. 
--"- -

To elimlnate ~_Uparous women from :hes~nalyses ~o~ld h·a~c reduced the 

sample size drasticallY (l.e. t-o 56); fuuch worse, it would have masked the 
, 

èomplex Inter-relatl0nshlp" (see Table 4.9) Qf ER status and number of 

pregnancles. 

To malntaln the necessary cornparablilty of the ablilty to 

discriminat~, thè.same number of subjects had ta be anlysed throughout • 

However, certain varIables were Incompletely recorded, VIZ:- faml-Iy historoy 
} 

" Q 

-



( 

( 

-..... -==::0---

. , TABLE 5.2: Variables for Stage 2 

-------------------------------------------------------------

Age at surgery 

Religion 

A~e at menarche 

Age at lest menstrual period 

Type of menopause 

Years of menstruatIon 

Number of pregnancies 

Thyrold dlsease 

Benign breast disease 

-
Ora~ contraceptIve use 

years 

o=no~-J~Sh; l=Jewish 

years 

years 

l=natural; 2=surgical 

years 

o - 7 

O=no; l=yes 

O=no; l:::iyes 

O=no; l=yes " 

Postmenopausal hormone' use O=no; l=yes 

\ 

Sm~king habIts l=current; 2=ex; 3=never 

Weight (6 months before surgery) kilograms (kg) 
\ 

Body mass index (6 months 
before surgery) kg/m2 

------------~------------------------------------------------

.' 
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of breast cancer (for 4 patIents), welght at age 20 yen rs - and h('nl~(> sm ,1 t 

age 20 and change ln BMI from age 20 - (4 dlfferent women), ~nd f~mlly 
• p 

incarne (28 subJects). These flve viHlablcs werc, therl'fl1rf', ,11~l) (", ludl'd 

from the maIn dlscrlmlnatory annlyses. 

'lncluded throughout Stages 2 [lnd 3 was m81ntnll1cd at 77. l El1r1ll'l nnnlyst's 

had included sever al of these v<:lrlablcs on subsets of tiH' sul> ]pct s. wi Llwut 

indicatIon of their discrlmlnat6ry ablllty.J 

The flrst steps of bath <:malyses ldcnLl[ 1 cd number of pn'gll.!lIC 1 ('s clS 

an important d18crlm~ry vaneb] c (see Table 4. <». 

who had been preg~Î'had ER+/ER- rutlO~ Vdrylng from 
"-

Whprcd!-, 1 hoé,(' WOOlI'!\ 

0, for grdvidlty 7, tn 

over 8 for gravidlty 2 and l, those who had neVl'r !JC'l'1l pro)',fldllt I!nd EH+/EH-

r1iJ.tio of 2.40. Therefore, gravHhty cou Id not be Introdu(l'lI ill Iht, 1I':illi1J 

'(hnear) sense. 

InspectIon of Tables L~.9 and 4.10 lndlCJted that IlcltlH'r W()fTIt'Il of 

gravidity 0, nor the nulllparous, Lttted the corre:)p()ndlll~~ pdt t t'f!l'; fOf Lht' 

rest of the patlents. [A paraI leI 18 round ln rclat lOI! to rl',k (Jf Iltt'd~;l 

cancer (WlthOllt reg[lrd to ER ,;tatlls) by age nt fnst batl! (K('hey, jI)7<).j 

It i8 Impossïble ta use the usual llncnr form ln dny (Jf LlIPL,(' '-.lt\Jdt jOli'" • 

desplte the fact that (for Instance), the rC]i1l1011ShIP (lf gr.!vldJly WIll! EH 

status was close ta 11near [or those who IwC! bcen pregllilnt '. 'Itwrp afC' no 

biologlcal reàsons [or flttlng a funcLJonnl lrall~,f()rm ..:. eVf'n 1 f t Ilprl' w(~rr' ,1 

transform that f]tteo the data adequately. 

The phenomcnom was studlCd ln terOis of Lhe number-of prcgnancics. 

This number t when allowed to enter both as no/ ycs and nUfTle~ 1( cil 1 y t dom 1 nillt!rI 

the dIscrImInatIon. Threc methods of overcoming the dlSConlJnUlly of the 

relatldnship were trled. Desplte ObVIOUS drawbacks a functlonaJ lransform 

, ,«;l 
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(namely, th~ s_quare of the number of pregnancies) was used: the degree of;' 
'" Il i' 

discrimi~atlon lS indlcated by an F-statlstlc of 13.1 (wlth 1 and 75 df). 

The second method was ta use as surrogate for the number of pregnancles the 

.observed value of the proportlon of subJects who were ER-. By deflnltlon, 
. 

this-would glve the best dlscrlmlnatlon - ln fact f = 20.6 (also wlth 1 and 
, 
75 df). " However, thlS degree of discrImInatIon mlght weIl be artifactually 

hlgh, removlng more of the vanabllüy thêln cou Id be Justl(led. ThlS could 

inhiblL the demonstration of tpe dlscrlmlnatory abllltles of other \ 
varlables. 

The chosen method was ta use the actual number of pregnancies (1 

through 7), replaclng 0 by a "notlonal number Gf pregnancles" ln conformlty 

with the observed ER+/ER- ratlo (2.40) of these subJects. A regression 

analysls on the 6] subJect~ who had been pregnant provlded the,followlng 

linea!; equatlon: 

, 
(Proportlon of subJects whose tumours were ER-) 1 

-0.0984 + 0.1444 (number of pregnancles) 
.1 

Substltutlng the proportlon correspondlng ta an ER+/ER- ratlo of 2~40 (i.e, 

0.2941) ln this equatlon pelded the national number of pregnancies ~.72, 

found from (0.2941 + 0.0984)/(0.1444). Although thls IS only an estImate, 

i~ might be consldered tao preCIse, and sa severa! other values (lying 
~ 

between 2 and 3; see Table 4.9) were also Substltuted lndependently. 
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The discrlmlnatory power of thlS device lS shown S'~ by t~fo11owtng 

vaiues of the F-statlstlc (al] wlth 1 and 75 df): 

Value substituted 
for zero gravldlty F-statistic 

2.25 16.1 

2.50 16.5 

~ .2.72 16.7 

2.90 16.7 

AlI these F-statistlcs were ln close conforrnity, lying between the °VHlul's (ll 

13.1 (for the - lnadequate - functlonal transforrn) 1'tnd 20.6 (for thl' dl'vitp 

ylelding maxlmal discrlmlnatlon). F~rther~ the rest of hlCI! dlI<1Iy~;I~; WdS , 

vlrtually unchanged. It therefore scemed redsonnblC', t 0 ddopt a~; 
1 

"definltive" the analysls uSlng the regrcs.':>lon-dcterml net! :-,u!Jc,~ 1 Lul!' (lf 

2.72. Altllough aIl thls explorntlon could hnve becn (ollf lrl11f'r! ll!~lng 

IOglStlC regresslon analyslS, ln VJew of very closl' pdl nll (' I!, ',(,(,11 

throughout thlS chapter (and dlscussed ln Chapter 9), only th(' "r!pfinitlve" 

analysls was repeated by lOglStic reeresslon. 

TablE; 5.3 presents the parallel flndlngs of the lwo cl i ~;cr 11111 fld! ory 
r 

analyses of Stage 2. Even wlth the p-value for tlw pxtra dlSCrlnlllldt IO!l (Jf 

a new varlable set as high as 0.30, only two wen' lllciuded, VlI:- ,q~(' ilL 

menarche and a hlstory of benlgn breast cilsease. Table ri.) )~I V(", Lhp 

"stepwlse" test statlstlcs (wlth ttle correspondlng degrepc, uf f reer!onl, df) 

for the three variables WhlCh contrlbuted to the (l1scnnlJn,lt lOf) lH't W('f>ll Ef{- ( 

and ER+ cases. 
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TABLE 5.3: DiscrimInation of ER status by variables other 
than dletary ~ 

Stepwlse test statitlcs, with df 
----~-------------~-------------
, Discriminant LogistlC 

,<7 
Analysls Regression 
------------ ----------

F df \_~~- df 

<Variable 
--------

Number of pregnancies * 16.67 1,75 .14.00 1 

Age at menarche 1.91 1,74 1.66 1-

History of benlgn 
breast dlsease 2.34 1,73 2.94 1 

-------------------~---------------ïï-----------------~---
\ 

~~ For subJects who had never been pregnant, the number or 
pregnancles was rcplaced with the value 2.72 (see text). 

, 
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5.5 Stage ~ dletary lntakes and other vanables 

In this stage the four dletary lntakes used ln Stage 1. ont! the Vdrldh]ps 

listed ln Table 5.2, were incorporated. The numbers of subjects were 26 ER-

énd 51 ER+ (as they had been for Stage 2). 

The flrst three steps of both analyses were idenllcnl to thosc 01 

Stage 2. In the fourth sfep, the lntake of d1.etary übro Wi1~ dcen\etl, by t ht' 

same crlterion as before, ta contribute tp the discrlmlndtion. No 

addltlonal variable met thlS crlterlon, sa there was no fi[~h stcp. 

Thus, a 'table glvlng the stepwlse test sctatjstics wlth dcgrf'C's ()f 

freedom for a11 four steps of Stage 3 would have as the HrsL thnw ('nt rir·~ 

the materlal ln Table 5.3. The only new lnformat10n is that re-lat 1 ng t () t hl' 

fourth step, and lS glven ln Table 5.4. 

) 

5.6 Factors dlscrlmlnat1ng ER status 

It wlii be recalled that the coeffic1ents (bl' b2' ••• bk) ln the 

dlscrimlnant function z = L: blXi had been chosen so that the mcnn val11p<, of 

z ln the ER- and ER+ groups were as far apart as pOSSl ble in C ompan son w i th 

~ the variation of z wühln the groups (section ~.2). A[ter Stage 3 !Jarl be'('n 

completed, the values of the d1.scriminant function for alÎ 77 subJccts wer(' 

bbtalned. The means of z for the 26 and 51 patients d1.fferc,! hy 0.2418 ln 

the arbitrary unlts provlded by the specific program. The WJ th III group 

varlance was calculated, and from lt the standard error (sc) of the 

dlfference ln the means; the value of se,was 0.0494,50 that the separalloll 

of the means was by a factor of 0.2418/0.0494 se = 4.89 sc. [It must b(~ -

emphasized that thls ratlo does not, form a valld t-test; nor du i1ny of the· 
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TABDf 5.4: Fourth step of discrimination of ER status by 

\ a11 variables 
. -_____ L _________________ - __________________________________ _ 
-

Variable 

, Fibre 

... 
Stepwise test statlstlcs, wlth df 
---------------------------------- . 
Discriminant 
Analysls 

F df 

1.39' -1,72 

LogistlC 
Regresslon 

df 

-1.28 1 

-------~---------------------------------------------------

. ' 

, 
Q 

o 
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other ratlos that will be presented below. Nevertheless, som~ rough 

indlcatlon of statlstlcal slgnificance may be obtained by referring these 

ratlos to the t-distribution, wlth.df around 70.] 

Table 5.5 shows, for the four factors which were sdcc t cd in St dgl' J 

as contributlng to the dlscrimlnatlon, thelr\mean val~es for the ~h ER-

patients and for the 51 ER+ subJects, the dcfference ln tlwlr I1H'dIlS, L1H' 

value of the coefflclent, b, adJusted to allow compnrlso/1 WI Lh tlw Vilt Idt 1011 

~f z wit\pln groups (l.e. amendlng [rom arbltrnry Ulllts t(,) unlt~; of 
(l,~ 1 \ 

, the contribution (viz: the product of the ndJuslecl coefflllf>ll( ,Ind 

~;p) , 

t 11(' 

difference between means) that factor made to the dLSCrllTlIIl,l( In/1 (or ln 

other words, to the separatIon of the me::m vnlues of the (lio,;crlnllndllt 

function z for the two g'roups of subJects). 
--( 

[lnd 

It can be seen that the contnbutlons ln the flnal column of Table S.S 

are dominated by that from the number OL pregl1nncies (bcnrIng III milld thl' 

devlce of substltutlng the value 2.72 - l.nstead of 0 - fur WOnll'1l \01110 hnd 

never been pregnant). -The ER+ group had, on 'average, fewer prp)',lldllLI"<;, ,1 

marglnally lower age at menarche, less benlgn breasl dl'-,(>a~e, but r()lI~"lllll('d 

.;>. 
sllghtly more dletaty fIbre. 

\ 
Because the coefhcle~lts j 11 the two forms of di scrlllllllat ury <JQd 1 ysj s 

<;; 
are not equivalent, the flndlngs from the ]C!.gisLIC regn>ysjoTl nnrtly',u; are 

~ 

presented rather dlfferentlYi see Table 5.6. lIere, for Ill!' ',,1111(' fUllr 

~ 

factors, the dlfferences ln group means are agaln prc<.,ented, ,11 ong W J th ea( ~l 

corresponding coefflclent b ln the dIscrImInant fllnctlon (from lug]~t ~c 
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TABLE 5.5: The discrimlnation of-ER status: discrimlnant pnalysis 

[Each flgure ln thlS. table has been correctly rounded before entry.] 

---~-------------------ï---------------------------------------------------

Number of 
pregnancles 

Age nt • 
menarche , 
Benign 
breast 
dlsease 

Fibre 
(g/day) 

* 

Means 

ER- ER+ 
;---r-'-

3.83 2.57 

12.73 

0.15 0.06 _ 

16.79 19.23 

Dlfference 
ln means 

ER+ less ER-
------------

-1.26 

-0.43 

-0.10 

+2.44 

-----1 

AdJusted t 
Contrlbutl~n t 

to the 
coeffIcient dlscrlminatlon 
----------- --------------

-2.85 3.60 

- -1.09 0.47 

-5.25 0.50 . . 

+0 •• 13 0.32 

4.89 

---------------------------------------------------------------------------

* See footnote to Table 5.3., 

t See text for definitions. 

, .. 
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TABLE 5.6: The dlscrimlnatian of ER status: logistic regression 

[Each figure ln thlS table has been correctly rounded before entry.] 

Difference t 
ln means Coeffl-

§ 
Odds Ratios 

CER+ less ER-) Clent ER- ER+ 
____ J-_________ -------

Number of 
pregnancies * -1.26 -0.77 2.64 > 0.38 

Age at 
menarche -0.43 -0.32 1.15 0.87 . 
Benign breast 

'1.15 dlseaset. -0.10 -1.47 0.87 

Fibre Cg/day) +2.44 +0.01 1.09 . 0.91 

------ ------
3.81 0.26 

* See foot note ta Table 5.3. 

t Repeated from Table 5.5. 

§ Coefficient, l~ in the llnear discriminant fuoction from 
loglstic regresslon analysis. 

\. 

125 

• 



regression). The final two co1umns give the Odds Ratlo (OR), calculated 
~ 

, from thlS material, for ER- tumours and for ER+rt~mours,' corresponding to 

the observed dlfference in the means for each varlable. [The Odds Rat~os 

for aIl four factors comblned are the products\of those for the fact6rs 

separate11.] 

Again it can be.seen that the-d~scriminat~on between ER- and ER+ 

patients is dominated by the number of pregnancies. 

" 

J 
, 

." 
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Chapter 6 

DISCUSSION I: FIELDWORK 

./ 

The first pa~t of this chapter deals with the vital issue of the scarcity of .. / 
eligible patients. Thereafter, there are nine seçtions dealing with de1nys 

}n gétting field work ~nder way (6.2): inadequacies of planning lnformntion 

(6.3); unwillingness of the surgeons at one hospital to cooperate (6.4); n 

"competing" investigatlon (6.5); patlents' refusaIs to participate (6.6); 

other- reaso~s for loss of patients (6.7); beneflts from redefinitlon of ER-

and ER+ patlents to be included (6.8), and from widening of the catchment 

area (6.9); and, finally, the work plans (6.10). 

6.1 Scarcity of eligible subjects , 
.. 

Poor case a~crual is a problem in many investigations. A c1os'e eye was kept 

~on the numbers of patiertts avai1able for study, and shortfalls ~ere 

identified early on. The processes of estimating numbers are outlined in 

the following paragraphs: 
\ 

JI 
The preliminary estlmates of patient accrual were based on variou& 

sources, as follows:-

(1) The surgical procedures for treatment of breast cancer for women aged 

50-79 years ln the SlX Toronto hospitals performing the most breast surp,ery 

127 
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(Table 1.2). ThIS table showed a steady increase from 1981-82 to.1984-85, 

and the estimate for the year 1985 was near1y 500. 

(~), A1though ER assay lists for women of appropriate ages -for 1981 

(Ta~le 1.~) indicated that by no means a11 the se tumof wou1d be 'sUbje~t ;o'-~ 
assay; no a110wance was made for any sho~tfa11. This was'primarl1y becâuse 

. 
the materla1 was rather dated, and it was thought,reference rates would 

. ) 

probab1y have become substant~a11y ~igher ln 1985. 

CD The correspondlng ÈR assays for 1982' (collected by the author from the 

laboratory) gave the distributlon of tumours at four of the selected 

hospita1s as: 

fmol/mg < 3 3 - 9 10 - 29 30+ Total 

tumours 69 40 47 133 289 

Extrapolating from these fIgures to the 500 cases in (1) above, provided 
! " -- ~ 

estimates of 500(69/289) =" 119 ER- cases [on the basis of ER- status given 

in the protocol of section ,z'.3] and 500(133/289 - 230 ER+ cases [frôm which 

it was intended to make a selection]. 

(~) RefusaIs of cooperatIon, and failures to meet the criteri~ for 

inclusion, woUld inevitap1y reduce these flgures somewhat, but it dId not 

appear unreasonable that 100 ER- cases cou1d be recruited for Interview 

wlthin a year or a 11ttle longer. C1early, there would be - on this basis 

more than suffh!~ent ER+ cases to permit a one-for-one selectIon.] 

These estimates had to be adjusted downwards for severa1 reasons. 

(i) The facts that patlen~s from Hospitals F and B cou1d not be recruited .. . 
(because of lac~ of cooperation at Hosp~ta1 F and early referral ~or 
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radiotherapy at HOspltal B) meant that, on the basis' of 1982 Bssay lists:~ 

there wold be a shortfall amounting to 37%. The estlmates in (1) thus 

became 75 ER- and 145 ER+ patients. 

\). 

(,2.) During 1985, It was revealed that the number of ER assnys carrtt'd oul 

," 
'he previou~ year (241) was only 83% of tli,ose (289) perfarmed in, 19R2. 

\this stage, it appeared ne~esary to make some allawancp for sllOrtial,l of 

At 

assayed cases, althaugh thlS had nat been dane at Cl) ubave. No rel table 

allowance could be determlned, but the numbers at (1) ubave would have ta he 

reduced, say to 60 ER- and 120 ER+ cases. .. 

(1) At least initially, few patients refused to cooperate, hut - even from 

the outs~t - substantlal proportions of 8,fIbJects were lost for other 
, 

reasons; these included recurrent disease, resldence outSl de the dl,f lllCt! 

catchment area, inabl1lty to communicate ln English. ancl not ha VI ng rcached 

the menopause (althaugh over 50 years of age). The shortfc111 wa.., very high, 

around two-thirds. Thus the estlmates at (§) had to be reduced to dround 20 

ER- and 40 ER+' (of wlüch on'ly 20, were to be lnc,luded). 

It was clear that Immed~8te action had ta be taken ta Impr~ve th~ 
~~~ " 

situation, if anythlng llke 100 patIents, in a~. were to be reèruited 

within one year (see section 2.5). The major changes wpre ilS [01]ows:-

(8) \. e redehnltl0n of ER- sta tus as less th.n 10 fm" 1 / mg "",Id, 

~cor~ ta the informatIon at (1) .bo.e, lncrease the ER- c.seA ln roughl, 

the prcportl0n (40 + 69)/69, i.e. by 58%, or to approxjmately 32 ER- cases 

" 
in aIl. 

(1) The decisl0n to lnclude all ER+ subJects in~reased the expectcd number ,... 

"available to the,40 mentioned ln (1) above - instead of only 20. 

'J 
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, . 
A final att~mpt to improve recruitment of cases was: 

An exten~on of the 

a major i luence on 

\., 

c8tchment area, although thl,S was not expected to 

the numbers of subJects. 

It must, of course, be clear that aIl the estlmates in (1) through (~) 

above could provide orders of magnitude only. Jn thlS hght, the numbers of 

b ln tervlewed cases (26 and 52) were ln fau agreement wlth ~he flgures in (§) 

and (~), i.e. 32 and 40. 

6.2 Delayed star:!:. 

Before field work could start, much longer delays than anticlpated were 

encountered ln obtalnlng not only ethlcal approval from the UnlVerSJty of 

-Toronto and the hospltals, but also the surgeons' cooperatlon. Indeed, this 

lead-tlme ln the present research was effectlvely SlX months. 

, 

. -
6.3 Inadeguacy ~ planning information 

The only information on ER status of elderly breast cancer pat lents in , 
Toronto was contained ln 11Sts which related to only four of the 

par~icipatjng ,hospltals; at-the plannlng stage, the latest avallable 11StS 

were for 1982. Therefore, ~stimates could only be crude. Further, as these 

11StS did not pro vide d~tail concernlng menopausal status, whether the 

dlse8se was prlmary or recurrent, resldence or langua~e, lt would not have 
o 

been posslble ta foresee any of the shortfal!s related to these factors. 

.. 
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.~ 
6.4 Surgeons' refusaI to cooperate 

At one hospltai. F, WhlCh lt had be'en estlmated would have- proyided about 

20% of the patIents, partICIpatIon was not forthcoming. It mlghl uppçnr 

that an obvious solution wobld have been to replace th1S instltutlon; 

" y 
however, thlS would have entslled enrolllng ~1t least t\</o a el li l t 1011111 

hospltals. The SIX hospltals orlglnal1y selected CA throllgh F) trl'ntf'd, 

between them, flfty percent of aIl ellglble Toronto pcltlentH (Tclbli' 1.2), 

and no other SIngle Instltutl0f! treated enough pntlent s tn hL' nLlp<jllclt t' ns ,1 

replacement for Hospital F. The effort needed to enrol1 t wo ,Hill 1 t 1 ()[Id 1 

hospltals - obtainl,ng ethlcal approval and support from t Il,, é->UI g('OIl'-> (Hlid 

secretarles) - and the assoclated delays before pat 1ent1-> ('olild II!' Id('lIt Il lpd 

wouid have meant that InformatIon obtaincd ln time for InclUSion III lhl' 

thesis would have been on so few patIents as to repder the pxprClse tllllie. 

/ 

6.5 The "competlng" investigation 

The confllct, mentioned ln sectIon 2.4, with another breast cancer stlldy Ipd 

to the loss of vlrtually aIl cases from HospItal B (m'urly 20f,; of the 

orIginal estlmate of l'llglbles) and also of a furlher Ilot ln<,u)l'itanl1c1] 

number from t!)e other four partlcipatlng hOSplti11s. 

The problem of resea,rch proJects vylng for the Hnmi! patients 1'-> Îlldepd 

Important and by no means uncommon. Usually, either onc PrJnrJpnl 

Investlgator IS glven pnünty (tü the serlOUS detrlITient of orher c,), lJr th(· 

cases of Interest are "shared" ln 'a way WhlCh tends tn leave (',IcI! 

InvestIgator unhappy. Mechanlsms of collabora.tlon shotJld l)/' C()n~1 dl'[f~d III 

aIl such confllcts of research Illterest. A proposal wa~~ mad l ', III the: SprJ n~; 
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of 6985, to Introduce to patients, at one tIme, both the present research 

\ 
and the "competing" ifl'vestigatlon. However, by the tlme lt would have been 

possIble to proceed on these lines, addlt~onal recrultrnènt for the thesls 

research cou Id ohly have been very sllght. In any case, it was thought that 

ensuing compllcatlons would have caused considerable dlfflcultles ta both 

studles. Thus, the propos~l was abandoned. 

Another reason for not proceedlng wlth the collaboratlve proposaI was 

the impact on the patIent of being Involved in more than one study of the 

sarne condItIon. Durlng a most dlfflcult and stressful tlme; she can be 

beselged.by InvestIgators. Although many women ln the present research 

appe?red to appreclate the attentlon pald to thern, and stated they felt the y 

were rnalcUlg a signlflcant contrIbution to sClence, It is not unllkely that 

too many approaches could be counter-productive, rnaklng the patients "fEJel 

like guinea plgS". 

6.6 PatIents' refusaIs to partlcipate -,-

Overall, only 18% of patlents who were approached refuse? to çooperate. 

This rate was a llttle over half that allowed for ln the orlg1nal study 

dcslgn, and could not be taken as a major factor responslble for the low 

enrollment of subJects. 

It lS, however, of Interest that two-thlrds of the refusaIs of wornen 

to particlpate occurred during the latter half of the field work, WhlCh 

related ta 54% of the subJects Included. Th~s lS dlfflcult ta explaln, 

-
because there was no evidence of a lessenlng of enthuslasrn on the ~art of 

study p~>rsonnel. 

/ 
'] 
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6.7 Other reasons for loss ~ patlents 

The author had hopek. to explore fully the low nllmbe,r of enrollL'd pnt Îl'llt', h" 

hospltal, by means of a reVlew, durlng the fleldwork period, of EH d';<;dV 

1 

lists, whl ch lncillded the surgeon 1 s name and ER Leve l, <HIc! would IH\vP 

allowed comparison wlth provlnc18l sllrgery eOllI1ts. IIm:evl'r, tlll' ER 

information could not be made 8v811able. 

Dllnng a perlod when th~ overall tlllmber of operù.tlolls wns not 

decrecfsJng, the nllmber of ellglible patIents was low. This coulLi h,lVP b('t'l1 cl 

reflectlon of the proportlons of ellglble patients accordlng \-0: prlmdry or 

.--
recurrent dlsease; menopausal status; resldence;' and language. 

A review of the numbers enrolled from each hospi tal showed inter psI lllg 

results, partlcularly at two instl~ons CA and C)~ The ntllnht'rs of 

sllrgerles at these hospitals ha~een s'teadlly 1 ncreas i ng bilL Ilw PllT () 1 J m('lIJ 

rates were ,5 urp n s,ngly 1 ow. 4n ,w hen cnmpa rect w, th cs l uu" les n f t n l " 1 

number of surgerles from the prevlous year. One reason for the' ]()W rilt (", 

was that some surgeons at these hospltals dlc! not partie J pate. For ('xn~lp 1 {', 

at Hospital A there were four surgeons who treated brenst cancpr patjent~; 

dnly three of 'them particlpated in the study, and one of thesl' would pnrllil 

a woman ln our stud y onl y If she was not. to paru Cl pate 1n one ~)f trw m,IllY 

drug trlals in- WhlCh he was Involvèd. Other pOSSl bIc reasons for low 

enrollIft'ent rates lncluded hlgh proportlons of pallcnts who could not '>rH'ilk 

Engllsh weIl enough ta be Intervlewed, olld of patlents travelling from 

outslde the prol~ct catchment area for treatment. v 

There\was conslderable fluctuatlOn ln surglcal acllvJty dunng dl<: 

fourteen months of subJect ldentlflcation; low numbers may have ~Ir l ',('Il J fi '. 
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the months durlng WhlCh surgeons took thelr vacatIons. There were also wlde 

f luctuat lons by month ln the proportlon ellglble, but no explanatlon" has 

been found. 

6.8 Benefits from redeflnltlons of ER- and ER+ patIents ~~ Included 

In (~) and (1) of sectIon 6.1, It was explalned how the deflnltlon of ER-

status was relaxed, and how aIl ER+ cases - rather than only a sample of 

thèm - were to be-lncluded. In retrospect (through Table 4.2), It IS 

" 
posslble La see the effects of these changes on the numbers of subjects who 

would have been lncluded ln the discrimlnatory analyses of Chapter 5. 

" 
Taldng 111 and n2 as th'e number.s of ER- patlents and ER+ subJects, the 

origInal plan would have yl~lded only nI = Il, together wlth n2 = Il also 

(sampled from the 52 patients who were ER+). The redeflnltlon of ER- status 

would have ~ncreased the values of nI and n2 ta 26 each. The flnal 

• 
InclUSIon of aIl ER+ cases retalned nI as 26, but lncreased n2 ta 52. 

Stl'f'tistIca1 "efficlency" is inversely prop0rtlonal to (l/nl + 1/n2) 

(Ury, 1975; Yates, 1981). Taking as 100 the efflcIency based on the numbers 

ln the orIgInal plan, the efflclencle5 of the other plans were 236 and 315, 

respcctlvely. These· are equlvalent to havIng 2.4 times, and 3.2 times, as 

mdny cases aV81lable as ln the flrst plan. 

Cdtchment area 

Although the catchm~nt area for the proJect was enlarged, only four more 

patIents werè Included. That the Improvement was 50 small 15 not surprlslng 



ns 

in view of the arguments in section 2.5. !lad il b('('n posslble to lncludt' 

aIl Ontarlan patlents at the part"lClpatlng hospitals t!1erc could hcl\,(, bt'l'Il d 

further lmprQVement ln recrultment of approxlmately 30 s'übjl'cts, \oJhtlh might 

have led to efflclency (ln the sense of scetlon 6.8) of well nVl'r 40l1. 

The origlnal plan had been to ldentlfy ellglble patients [rom ÙSS,lY ,1Ild 

surgery l:ists. In practlce, the ER assay 11Sls could nol tH' obtUllwd Hh d 

source of subJects. Fortunately, thlS did not matter; 1\ WH,", dU;(OVf'lt'd 

that the lnformatlon these documents contalned couIc! he up \ () dt le.!",' :;i x 

weeks old', so that the delay from surgery tn lnterV1C\.,r would, III IIlHlly (d~>("-j, 

have been excessive • 

.. 
Table 2.2 shows how varlOUS worle plans had tn be, lnlrndllcC'd, and in 

sorne hospitals, JnOdlfled. \hthout kecplng a ,_onstant chc'ck on \ 11(> '>l1rgery 

• lists (WhlCh was lmposslblc as permlssion was not obUJlned ln S('t' 'llesl' 

documents ln aIl lnstltutlons) i t is d.lff.lcult lu asccrlill Tl wlletll!'r 1 hl ",1' 

dlfferent methods of case identlflcatlon led tu subJect 10,,'3(><"'. 

Although plans tan be lald for methods of sub JPct rf>r [\11 tillent. ()f1I' 

must be flexlble ln al terlng thesc approaches to meel t hl' IVl ~,hl"~ of 1111' 

cooperatlng institutions. 



Chapter 7 

DISCUSSION II: STATISTICAL POWER AND RELATED CONSIDERATIONS 

Much of thlS chapter lS based on a monograph: "Practical Conslderatlons of 

Statlstlcdl Power", belng prepared by F. D. K. Llddell and I. Rogers-

Melamed; It wlll he referred to here as "LRM". Conslderable relianee lS 

"also placed on a reeent paper by McKeown-Eyssen and Thomas (1985), clted ln 

thlS c1wpter as "MET". 

The gcneral prlnciples of sample Slze ealeulations are discussed ln 

AcetJOn 7.1, whleh compares the tradltlonal approach to that reeently 

1l1troduced by MET, drawüïg the parallels and setting the stage for what 

follows. The nomenclature used ln thlS chapter (and by LRM) dlffers ln sorne 

Important partlculars from that of MET, and Table 7.1 provldes an 

approprlate guide. 

An essential prellmlnary in any specifie problem is the selectlon of_ 
, 

the hypothesized effect; see sectlon 7.2. How sample sizes for the 

suLmitted protocol were determined is explained ln sectlon 7.3; the 

following two sections dlSCUSS power in two clrcumstances, in each of whlch 

the sizes of the groups compar:d are ta ken as equal. 

-The Important Issue of unequ~l sample Slzes forms the subJect of 

section 7.6. SectIon 7.7 conslders issues of statistlcal power for the 

( anticipated sample slzes, allowing for the imbalance ln their numbers. There 
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TABLE 7.1: Nomenclature 

ThlS chapter 
(and LRM) 

B 

x 
J..l, a 

A, G 

Gradient 

e 

Meaning 
----------------~-----------~----

probablilty of Type l error (2-s1ded) 

probabllIty of Type II error (l-sided) 

t-statlstics correspondlng to a and B 
(large positlve t s indicates low Type II 
error; thlS lS the older conventIon nat 
followed by MET) 

normal devlates correspondJng lo a 
and B (zS taken wlth same slgn as t S) 

any value of e~posure varIable (such as 
dietary fat), together wlth populatlon 
mean and yarlance 

difference in mean exposures of the 
compared populatIons 

MET 

a 

s 

x 
~o, ao 

parameters of exponential model of ~risk a, b c G/o 
~n (Odds) = A + G( xl a) = a + bx 

"exponentia,l rlsk gradlent" G = b a 

predetermjned range of exposure 

e = 6/2a 

ln 
1 
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TABLE 7.1: Nomenclature (continued) 

Th~s chapter 
(and LRM) 

* 

Effect 

[OR 1 e ] 

nI' n2 

nI = n2 

nI = n 

r 
n2 = rn 

Meaning 

indicator of hypothesized true effect 

hypothesized Odds Ratio or Relative 
Risk, at t:. 

G * = 6*/0 9.n(OR* ) /2 e 

Odds Ratio for a specif~ed e 

the s~zes of the two samples 

equal sample s~zes 

unequal s~zes of samples n and rn, 
Cr > 1) 

138 

MET 

RR 

n 
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are two,sub-sectlons, 7.7.1 revert1ng to smùll sampIc theorv ,1nd 7.7.2 

explalnlng hm, power can be lncreased at lhe e:-.pensL' of Type l en or. Thl'I1, 

in sectlofl 7.8 there lS a note on the situ3tlon ,'.r1S1ng I\'lth the 'i<1l1lpll' SI.'l' 

actuallyattalned. Fl!1dlly, there lS a short summdrv. 

AlI the calculatlons Ivere carrl(~d out to h1gh precis 10n, but 

numerical values ln tex,t and tables are presentcd wlth 0111y fi rellsonable 

number of signlficant flgures. Any dlscrepancles cao be takcn as due to 

roundlng. 

7.1 General principles 

AlI discussl0ns of sample Slze and statistital power requlre defjnltion or 

decislon on four quantlties: th~~~"r~jiilblllity (0) of exposure (x) é1nlOIlg t!w 

populatlon sampled, the "effect" (often tcrrncd 6 ), and the pr()!Ja!1I1iLleS 

( a and B ) of Type land iype II errors.' Only the [lrst of these 

quantltles lS not determined arbltrarl~y. 

Most authorlties deflne the effect ln terrns of the mngnl tude of a true 

difference ( <5, say) ln the rnean exposures of thé comparer! populatlons, hen· 

aIl ER- and ER+ cases. Armitage (1971) proposed the posslbl11ty of 

speclfying a value of 6, say * 6 "WhlCh one dld not ·.Jl~h to over J ook r 1 n d ~ 

certaln sense]. Throughout this chapter " ,~ " 15 used ta lndlcale whnL le, 

called the "hypotheslzéd true effect". 

41-
MET' s proposaI was a specified hypothetlcal odds rat io (OR ) 

assoclated wlth an arbltrarily predetermined range (6) of exposure: 

Relatl0nshlps between the two specificatlons of effect ore sJmpl~. provided: 
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(~) the distr~bution of exposure (x) ~n the 

-populat~on to be sampled ~s normally distributed 

~a bou t the mean ( ]J); and [7.n 

(~~) an exponent~al model of risk can be assumed, ~.e • 
. 
.e,n(Odds) = A + G(~/a). [7.2) 

Any "working" range of exposure can be defined (predetermined}: it will 

usuaUy be found conven~ent~ to wn.te b. = 2(8)a, where 8 is simply fl/2 a • 

Write: o -lXL) for Odds on IlER+" at (]J - 8a ), and 

o *(U) for Odds on "ER+" at (jJ + 8a ). 

* * * cl Then OR ~s the Odds Rat~o, 0 (U)/O (L), which ~n ~cates the hypothetical' 

, relative risk at the extremes of the selected working range of exposure, 6. 

Now, on the model of [7.2], 

~n[b*(U)] = A + G*( JJ + 8a )/0, and 

R.n[O*(L)] = A + G*( jJ - 80 )/0, 

90 that ~n(OR*) = ~n[o*(V] - ~n[O*(L)] = 2G*8 . [7.3] 

appendlx, ~T\ stated (in the term~nolo8Y of LRM) that 8*'= G ~ In their 

/ 

and' G-l~/a;= ~n(OR-l~)/(2 Ba). Thus,. G* = 8*/0; but also, from expression 

{7.3], G* = [~n(OR*) ]/28 .. In other words, G* lS just one hypothesized 

effect expressed in dlfferent terms. [It lS important ta note that the ... 
. * . 

apparent double choice of -OR and fl is in fact only a single selection of 

"(exponential nsk) gradiene' G*.] 
~ 

In the present situation assumptions [7.1] and [7.2] appeared 

reasonahle. This is fortunate because the effect can probably be ~nderstood 
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more easily in terms of Odds, alth~ugh tbe formula~ for calcul~~ing s8mpl~ 

sizes and power have tradltlonally been ln terms of 6*, or pr~ferably 

6*/ a • 
\. , 

7.2, The sEdection of the hy,pothesized effect 

, 

. The predetermlned l:. fixes the value of e. In fact, there seem good 

reason~ for takin~ e = 2 (together with a corresponding OR*l, and for 

judging the OR at the extremes of what ean be thought of as the reul range 
~ 

of~exposure (ln a eomparatlvely small populatlon). "'Howcycr, therp 18 n1so 

much to be sald for a reeommendatl0n of MET, viz: "eomparlng Lhe rj~ks dL 

the average exposures w+ an~).1_ of }the subpopulations nbovo '-Incl 1>010\01 [L1w 

mean'exposure ln the cOlIlmunlty, Le.] \.1 .. " METshow that, on nsSumpLI( 

[7 .J], ).1+ . and w- are ]..l ± Za /1(2 TT); thelr recommondatlo~ l~~of course 

equivalent to_taking e =/(,2/rr), or effectively 0.80. 

7.3 Sample sizes for the submitted..,protocol 

The sample Slze calculatlons at the outset of thlS research were based on , 

th~ evaluation of the Odds'of a tumour belng ER+ in relation to daily fat 

ïntake. [Although the obJectlves were obviously of multlvnrltlte nalure, as 

is usually the case, the problem was treaFèd as though lt were unlvarvlle.] 

For the protocol submitted to the Offlee of Researeh Administratlon at lhe 

Universlty of Toronto (seetlon" 2.3), the recommendatlOn of MET WdS followed 
v- • 

in predeterminlng 1:::. = 100 grams of fat (50 g below and abovc lhe mean), 

together with the hypotheslzed (hoped for) OR* of 2.00 al the exlremes of 

this range. An estimat~ of the popu}atlon standard deviatlon of dally fat 

p 
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consumption (I.e. 0 ) was provided as 43.64 g/day -(G. Howe) persQnal 

communication), so that 8 = 50/43.64 = 1.15. It is at once obvious that 

G* =,(R.n 2)/(2.x 1.15) = 0.30; as"G* = .0*/0, the value of o:is found;~ 

13.2 g/day:, t 

The probability ~f rejecting the null hypothesis when.tru~ [or what is' 
11'-' 

called thè "size of tAe test"] was set at a ,; 5% (two-sided), for which ta 

was approX1mated by the normal deviate z a = 1. 96. The probabillty of , 

failing to ~eject - by a t-est of size a,- the null hypothesis If the 

hypotheslzed effect ensts was set at S = 10% (one-slded), alld t (3 was 

taken as z S = 1. 28. [It lS common practice in the early stages of an 

expositIon of thlS nature: to use normal deviates za and z(3 as surrogates 

The submitted protocol required the two classes of patients to be 

equal in number, say n. The, MET equatlon for calculation of the sample size 
, 

(restated in the terml~ology of LRM) is: 

n ~ 8(ta ,+ tS)2(8)2/(R.n UR*)2 = 2(ta + tS)~;(G*)2 [7.4'] 

, which yields n a Ilttle more than 229. 1he number of subJects, required 

were, thus, 230 ~R- patients and 230 ER+, or 460 in aIl. [The, Identlcal 

sample sizes ~ould have bee~inferred just as weIl from the traditional 

equations (Armitage, 1~71), uSlng the same a, S, and 0, but with 0 

0*= 13.2 g/day.] 

Clearly from expression [7.4], the,more definlte the effect (i.e. the 

larger the value of G*, either as 6*/ 0, or as gradient), the eaSler it lS 
Î 

to detect, and the smaller the sample requued for specified, a and S. 
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7.4 Pôwer in relation ta samples of 230 subjects 

The "power" of the-test is the p'robabillty of rejecting the null hypothesis 

(bya test of Slze 0: ) when a speclfie eHeet eXlsts; th1.S specificntl0n 

yill be expressed as the Odds Fatio for il seleeted 8, or in ulgebrnlc tprms 

[ORI,8]. Subs-U1:utlng thlS expresslOn for OR* ln expression [7,.4] yiclds:

""S(t a +tS)2 =n(Q.n[ORle])2j8 2 

o 

or t,B = ( In)( 9..n[ORI8 ])/(28/2) ta' [7.5] 

from which power can be ascertalned readily. Table 7.2 gi ves [OR 1 e] for 
<, 

selected values of C\\wer (determlnlng z S ) in the following circumslances: 

0: = 5% (with Zo: taken as 1.96); and with two values of (J, 

, 

narnely 2 and IC2/TT). The appropriate values of (the d~ensionless) I)/U 

are also quoted, ae are those of 6 1 taking 0= 43.64 g/day. lt can 

immediately be eonhrmed t~at these sample sizes have 90% power of Jetee l L ng 

6 = 13.2 g/day, or alternatlvely [ORI2] = 3.35, or eqUlvalently, in relation 

ta the origlnal specifleatlon, [ORII.15] =_2 • 

. 7.5 Power in relation ta samples of 100 sub Jects 

, 
The decision (1984.09) ta include only 100 each of ER- and ER+ cases was 

based solely on the number of patlents that lt was expeeted could be aecrued 

in the time allotted. Table 7.3 lS ln the same [orm as the preceding tablp, 

but for nI = n 2 = 100. The hoped for [ORll.15] = 2, or equl valently 

[ORI2] = 3.35, could have been detec'ted only wl!'h power between 50% and 60%'" 

(accordlng to the table), or 57.1% (calculated from expression (7.5]). The' 

(ORI2] would have had to have been much larger for what is usually 

.- -

, 
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TABLE 7.2: Values of Odds Ratio for selected values of power: 

nI = n 2 = 230, Ct = 5% 

--------------------------------------------------------------------

Power 
(%) 

99.5 

99 .. ~ 

95 

90 

85 

'80 

70 -\ 

60 

50 

25 

r 

Odds Ratlo for specified .e 

e = 2 

5.43 

4.95 

3.84 

3.35 

3.06 

2.84 

2.53 

2.28 

2.08 

1.62 

[OR 1 e] 

8 = 1(2/ 7T ) 

1.96 

1.89 

1.71 

1.62 

1.56 

1.52 

1.45 

1.39 

1.34 

1.21 

Difference between 
groups in mean: 

exposure 
~-----------------
Dimension- Intake 
less of fat 

Ma 

0.423 

0.400 

• 0.336 

0.302 

0.279 

0.261 

0.232 • 

0.206 

0.183 

0.120 

(g/day) 

18.5 

17.4 

o l4. 7 

13.2 

12.2 

11.4 

10.1 

9.0 

8.0 

5.2 
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TABLE 7.3: Values of Odds Ratio for selected values of power: 
, ~;.. , 

--------------~-----------------------------~-----------------------

Power 
(%) 

99.5 

99 

95 

90 

85 

80 

70 

60 

50 

25 ( 

Odrls Ratio for speClfied e 

. [OR 1 e ] 

e = 2 

13.01 

Il.30 

7.68 

6.26 

5.45 

4.88 

4.08 

_~:50 

3.03 

2.07 

e = './(2/ TT ) 
--_--:_----..!. 

2.78 

2.63 

2.26 

2.08 

1.97 

1.88 

1:75 

1.65 

1.56 

1.34 

- \ 

Difference bctween 
"group~ ~ n mCdn 

exp)~lr(' , 
------------------
Dlmen Sl 011- In tukc 
less of fat 

(g/ùay) 

810 

0.641 

0.606 

0.510 

-0.458 

0.424 

0.396 

0.351 

0.313 

0.277 

0.182 

6 

28.0 

26.4 

22.2 

20.0 

18.5 

17.3 

15.3 

l3.7 

12.1 

7.9 

145 
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considered adequate power, e.g. for 80% power [ORI?] would have had ta be 

nearly 5. However, with e = 1(2/ TI), [OR 1 e ] = 2 could have been detected 

with power between 85% and 90%. 

7.6 Power in relation ta samples ~ unegual Slze 

Sample size and power calculatlons are al] based on the fact that the 

standard error of the dlfference between two means, in samples of sizes nI 

and n L, lS se( 6) = alO/n 1 + 1/~). This can be restated as: 

var( 6/0) = (n 1 + n2)/n1 n2' When n 2 = rn l (talClng r greater than 1 and 

wrltlng n for nI)' var(6la ) = Cr + 1)/rn. ThlS means that expression [7.4] 

can be replaced by 

[7.6] 

bearlng in mlnd that, ln e~presslon [7.6], the sample Slzes are n and rn. 

Tt lS easy to see that, as r increases from its mlnlmum value of unlty, the 

requlred value of n [for flxed a, S, e, and OR *J decreases; thlS means 

that, in broùd terms, the larger the value of r the better - but not slmply 

pro rata, as is weIl known from corresponding sltuatlons (Ury, 1975; Yates, 

1981). In the present research, the r cou Id not have been greater than 

about 2 or 3 •. However, ta sample from the ER+ cases to reduce r to 

effectively 1 would have meant an unwarranted~ncrease ln the number of ER-

cases for aoy specificd condltions. 

The effects on power of increaslng r from 1, by stages, to 3, wlth 

n = 100. and hence rn = 100, 125, 150. 175, 200, 250, 300 are shawn in 

Table 7.4. However, to see how Samp)size lS affected by varylng r 1t lS 

necessary to consult expression [7.6].' For hypathesized OR* and specifled e 

(and given a ~and' S ), the first term in square brackets lS fixed; thus, n 
~ "t w ' 
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TABLE 7.4: Power of detecting [ORI/(2/rr)] = 2: 

nI = n ::1 100; n 2 = rn = 100(25)200(50)300 

r rn power (%) 
------ 16 ---------

1 100 86.7 

'" 1.25 125 89.9 

1.5' 150 92.0 

1. 75 175 93.3 

2 200 94.4 • 
~ 

-2.5 250 95.6 

3 300 96.4 
l' 

\ 
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1'-, prrJportlunal ta (r + 1)/2r. For r 2, n IS only three-quarters of the 
, 

V;J!U(: reqlllrcd [or r == 1. For example, taklng Ct = .05, B = .10, 

e == I( 2/ IT ) dnd [OR':l e] == 2;' two equal samples of sne 112 would have been 

requHl'd, wberons, wüh r == 2, the sample Slzes would have become 84 and 

168. The totdl number of subJects requlred would thus have been 252 
ri 

compnred wllh 224 (I.e. an Increase of one-elghth) - but the time taken ta 

recrult the ER- cases would have been reduced by a quarter. 

7.7 Power consIderatIons for samples 2i 34 and 66 subJ~ts 

When It bccamc apparent that ln the time allOtted for case IdentIfIcation, 

the totd] number of patIents ~ho could be enrolled would be around 100, 

power calculntlOns \vere repeated, and are presented in Table 7.5. The 

values o[ nI 3nd n2 were taken as 34 and 66 respectIvely, and power IS glven 

Eor selectcd values of [OR 1/(2/7T )]. Column (2) glVes values of power, for 

Ct = 5% cnlculated.}n the conventlonal way, i.e. uSlng the normal devlate 

surrogiJtes, 7. Ct iJnd z B • 

7.7.1 Revertlng ta small sample theory 
~ 

The opporturtity was taken t~ reflne the calculatlons by replacIng the normal 

deviates Wl th the appropnate t Ct and t B ' each wlth (nI + n 2 - 2) = 98 df. 

Column (3) of Table 7.5 shows how power on this more corre~ basis IS 
1 

~11ghtly lower than when the asymptotic surrogates are used. However, as df 

were as high as 98,'the effects were small. (ThIS is, of course, th~ 
\ 

Justification for u2Ing the normal devlates - valld only provlded df'are 

ddequately large.) 

\ 
\ 

( J 
\ -
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TABLE 7.5: Power of detecting selected values of [OR 1 1(2/n »); 

nI = 3L~ ; n2 = 66. 
----------------

----------------------------------~----------------------------

a = 5% a =. 10% a = 20% 
--------------- ------- -------
From From From From 

OR Z S ts ts ts 
------- -------

(1) (2) ( 3) (4) (5) 

3.0 90.3 89.8 " 94.4 97.4 

2.8 -86.4 85.7 91.7 96.0 

2.6 81.0 80.2 87.9 93.7 

2.4 73.9 73.0 82.5 90.3 

2.2 64.8 63.9 75.1 85.2 

2.0 53.9 52.9 65.4 77 .8 

1.8 41.5 40.6 53.3 67.5 

1.6 28.6 27.9 39.6 54.2 

1.5 22.5 21.8 32.4 (+6.6 

(1) Postulated values of [OR 1 1(2/n)] 

(2) Power calculated from za = 1.96 and ZS 

(3) Power calculated fràm ta = 1.98 and ts , bath wIth 98 df 

" (4) Power calculated from t = a 1.66 and ts , ua th wllh 911 df 

...". (5) Power calculated from t = 1.29 and t s , both wllh 98 df a 
~J' 

c' 

" ---. ~- ------------
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7.7.2 Variatlon ..!:E. ~ l error 

Allûthcr .important conslderatlon ln aIl power calculatlons, as mentloned ID 
1 

!->CctHJn 7.1, lS the arbltrary nature oL.the selectlon of a. Columns (4) 

and (5) of Table 7.5 show how the power to detect specifled ORs can be 

increased as the value of a Itself.was increased, here to 10% and 20%. It 

must be emphaslzed that the power lS that of detectlng the effect by a test 

of the nul1 hypothesis of the Slze indicated by the stated a. It can be 

se en that, where power was already hlgh for a = 5%, lt could be Increased 

on]y sllghtly for greater a. However, where power associated with the 

·conventlona] a of 5% was low, Important galns ln power could be achieved by 

increas.ing.the rate of "f<:'lse pOSItlveS", or Type l (or a ) error. 

7.8 Attalned sample Slzes 

Wlth the even smaller achleved sample sizes, power was Inevitably even less. 

Although It lS not usual to calculate power post hoc, It seems approprlate 

ln a chapter of thlS nature to provlde sorne ln formation ln relatlon to 

rll = 26 and n2 = 52. Thus, for [OR 1/(2/ TI)] = 2, the power (based 

correctly on t-statistics wlth 76 df) can be stated as follows:-

a 1 - S 
(two-sIded) (power) 
----------- -------

5% 42.8% 

10% 55.7% 

20% 69.6% 

The nutrlent intake with highest discrlmlnatory abillty (fIbre) was 

associated with [ORj 1(2/TI)] approxlmately 1.5, the correspondlng p-value 

belng around 0.26. 
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7.9 Surnmary 

ThlS chapter lS long because none of the lssues discussed coul d be 19nort'd, 

partlcuiarly ln the l.lght of the methodologlca:t" emphasls of the thesis. 

The effect onglnally selected (OR ~~ = 2, when t::. = 100 g/ddY) hd~ b('(,tl 

shown tp be rather inapproprlate; a dlmen~ionless SpCCdJC,lLll1\l \\fould he 

more sUltable ln most cases. Of course, the statlstlcal power \..,a8 muc Il 

worse for two samples of 100 subJects than [or 2 x 230 subjects. lImvevpr, 

as may not always be appreclated, unequai samples, of 100 and 200 sub Jecl~;, 

wou Id have been considerably superior to samples of 100 ccÏch. 1'1](' lIlucl! 

smaller plan of having 34 and 66 women had, inevit<:tbly, less power; bul Il 

has been shawn that power can be galned at the expense of a.. cl lwelul 

device when, as here, power Cl -S) was smali for a. of conventlolldl SIZ(~. 

The common bellef that unequal sample Slzes arc 1no[[ 1 c LCI1t i ~ v,111 d 

only in experlmental sltuations. However, where the number of c,)ses of Olle 

sort lS llrnited. as in many sltuatlons, partlcularly u "cnse-rcferenl-

within-a-cohort" analysis, efflclency lS lrnproved the greater Lhe IIlLlllded 

proportlon of subJects of ~rnore cornmon type (Ury, 1975). 
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DISCUSSION III: MEASUREMENT 

ThlS- clîapter reviews lssues related to measurement, dealing in the flrst 
~ 

three sections wlth Estrogen Receptors, dietary factors, and Body Màss 

-----' Indices. The reproductive, medlcal and smoklng 

medical charts are discussed in sections 8.4 and 

8.1 Estrogen Receptors 

hlstorles and the patients' 

8~espectivelY. 

The flrst part of this section is concerned with the deflnltions of ER 

status used in thlS survey, whlle their comparabillty wlth prevlous research 

is dealt with ln 8.1.2. Inter-laboratory varlatlon is the subJect of 8.1.3, 

and the sectlon flnishes wlth dlScussions of seasonal variatl0n ~n ER+/ER-

ratlos, and dlfferential loss of cases who had been included provlslonally. 

8.1.1 Definitlons of ER status 

In the inltlal plans, tumours could not be classed as ER- unless the assay 

gave a value less than 3 fmol/mg protein. This cut-off had been selected 

because according to the experts consulted, particularly Dr. Jensen, lt was 

felt to delineate "true negatives". Hawever, only 11 tumours fell inta this 

cldss, and (as already explalned; sectlon 6~8) the change to a definltion of 

less than 10 fmol/mg increased the number of subJects to 26. 

152 



The correspondlng deflnitl0n of ER+ (I.e. at least 30 fmol/mg prOlt'lll) 

was ta ensure that aIl tumours ln th1.S class \Vere, "truc pO~lti \'e!:>". Th 1" 

deflnltlon was retained throughout the survey. BpcLlllse 01 t he 111111~\li11 J \ 

high cutoff (compared wlth the more cornmon 20 EmoI/mg or 10 fmol/mg or ('V011 

lowe~), the differentlatlon between negatlve and pO$itive WDS thought, by 

aIl concerne'd, ta remain uncompromised. 

8.1.2 Comparabillty wlth previous research 

The levels of estrogen receptor adopted rn earlier research have included 

the followlng:-

ER- < 3 fmol/mg; < 5 fmol/mg; < la fmol/mg; 

ER+ ~ 3 fmol/mg; i:: 5 fmol/mg; i: 10 [mol/mg; 
"-"11' 

i:20 fmol/mg; ~30 fmol/mg. 

~ 
The percentage dIstrIbutions of 289 assays at one laboratory ln 1982 

[see (3) in sectIon 6.1] and ln the present survey [extended [rom Tables 4.1 

and 4.2] were as follows:-

fmol/mg < 3 3 - 9 10 - 29 30+ Total . 
Laboratory N, 1982 23.9 13.8 16.3 46.0 100 

Present survey 12.3 13.1 16.9 57.7 100 

There are major differences between these dIstrIbutIons, perhaps 

arlsing malnly frofu the VOId class of <3 [mol/mg at Laboratory M ln the 

'li 
present survey. In the InvestigatIon reported in sectlon 1.1 (SC0 nlso 

McKeown-Eyssen et al, 1985), the proportIons' of patlcnts by El? stdtus (nger! 

50 years and older) were 23% ER- and 71% ER+, uSlng the deflnll1nn~ dpplll:d 

by the laboratorJ.es themselves. There was so much varIatIon ]fI t!tr! 

deflnltions of ER- that is IS dlfficu1t ta draw any conclUSIon, although 23% 
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lS perhaps lower than cou Id reasonably be expected had the findlngs from the 

present survey been on slmllar subJects. However, aIl laboratorles used 10 

fmol/mg as the eut-off for ER+ subJects (except for postmenopausal patlents 
" 

at Laboratory M, where lt was 20 fmol/mg). Therefore, the status of the ER+ 

subJects of the populatlon survey and that of the subJects whose tumours 
r~ 

were either ER+ or ER lntermfdiàte ln the present research were reaso~ably 
" 

comparable: proportlons of 71% and 75% are ln accord. 

8.1.3 Inter-laboratory varlation 

Table 4.2 shows that, for whatever reason, the distributlon of patientsqby 

ER assay level were rather different ln Laboratories M and N. Fortu~ately, 

when the subcl~ssiflcatlons of ER- (lnto very low and low) and of ER+ (into~ 

high and very high) are 19nored, the dlfferences were much less marked. It 

is posslble to specula te that Laboratory M was the one out of llne with the 

other flve Ontarlan {abo~atorles ln the investigation by Ryan et al (1985). 

8.1.4 Seasonal variatlon 
f 

There was sorne seasonal variatlon in the proportion of ER+ tumours amongst 
, 

aIl those assayed: 56% (Jan.-Mar.), 43% (Apr.-June), 42% (July-~pt.) and 

49% (Oct-Nov). No explanation has been found, nor reason for a~~uming tne 

introduction of bias. 

8.1.5 Losses of provlsionally lncluded cases 

Of the 108 pat lents who-had met sufficient of the inclusion criteria to 

justlfy an approach to particlpate, 30 were lost either because of refusaI 

(18), subsequent discovery of lneligibllty (4), or interviewer-related 

difflcultles (8). The losses were 7 out of 33 ER- patlents and 23 out of 75 

ER+ subjects. ThlS dlfferentla1 10ss remains a posslble source of blas. 

However, it cannot be attributed to differences ln time to lntervlew or to 
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- -
dijferences. in stage of disease. 

the hypothesls of the research and of the assay results, and it 15 

, 

unreasonable that the manner in WhlOh the subjects were approncheJ af~ected 

othe'loss rates. 

~ 

'8.2 \Dietàry facto~s 
o' 

This sectlon starts wlth a discussion of some principles of measuring 

dietary ln~akes. The CANDAT system lS the subJect of 8.2.2., wlth sorne 

• comments on flexlb11J.ty and on lnterviewing. The bnal sectlon deals Wl th 

calorie intake, particularly in relation ta previously published survey 

results. 

8.2.1 Assessing past eatlng habits 

"' A major concern of this investigation and of many oth~rs is whether 

. measures of recent piet are an accurate reflection of past eating habits. A 

study of the reliability of dietary hlstory as recollected [rom the distant 

past (Byers et al, 1983) found that tecalted\dlets were better estimate~ of 

origlnally.recorded lnformation than were current dle~s; howeveç, the 

investigators also found that the recalled diet was lnfluenced by ,urrent 

diet. 

For the present survey, women were asked to recall, sev'eral weeks 

after surgery for breast cancer, their food consumptlon ln the four months 

before the surger~ took place. It is recognlzed that, even lf accurately 

recalled, such ~~nsumption may not be a true reflectlon of relevanl former 

dietary habits, but1here lS uncerta1nty regardlng WhlCh dlet IS relevant 

, 
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(e.g. that of 5,10,20 or more years ag.o). Recent intake,was adopted as 

the most appropriate solution. 

" 
Mhl1e other research has often employed food~ords, and blochemLcàl 

measurements on b1ood, urine and feces as markers of lntakes of certaln food 

components, ~here was no/polnt in lncorporatlng su~éasurements in ta the 

present investlgation because they would only reflect dlet weeks after (and 

50 posSlbly affected by) breast cancer surgery. 

8.2.2 The CANDAT system 
. 

The CANDAT system was lmproved by the author in that she incorporated 

certain foods to allow estimation of total energy intake. Although this 

caused substantlal delay du ring the present research, recurrence i8 

unllkely. 

On the other hand, the system allows for foo.ds which the sub Jects 

"write in". With the expenditure of g.reat effort, the apprcpriate computer

readable files were correspondingly extended • .l However, conslderation sh~uld 

be glven as to the utility of lncluding these extra items. For example, in 

the origlnal design of the instrument chee ses were already categorlzed into 

low, medium and hlgh fat, and perhaps the amount of detall lncorporated for 

the present research was too refined for the rest of the lnstrument. An 
t8> 

examinatlon of the calculated intakes lncluding and excluding the newly 

adàed food ltems could shed light on thlS lS8ue. 

The CANDAT system allows for the calculation of many more nutrients 

(!ood components), such as vitamins, than were asked for in this work. It 

also permits the reporting of the nutrients by selected food groups [e.g. 
~ 
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red--meat, dauy products, fruit,'vegetables (by type), alcohol) (Bright-~-l'(, 

et al, 1986). The delays ta the system 1 s development meon r thdt IWl thel nf 

these facllltles could be utllized for ~his theslS research. 

In the plannlng of thlS project, the LICR declded that on!:' intervil' .... ,t'T 

, 
should be hired, on a fee-for-intervlew basls. Hoving d sln~lc lntervll'Wer 

elimlnates the need to conslder interviewer dlfferences, but lnn IPJd to it~ 

own dlfflcultles. Flrst, there lS the posslbly unsurmounlable problclll 01 

intra-interviewer varlatlon over tlme. Further, when the Inrervil'wPf Is 

acquainted wlth a patlent she cannot ethically opproach her; two ~uch 

subJectOs had ta be excluded. Agaln, lf the ] ntervlewcr Lho()~,e" tu n's ign , 

problems are lnevitable; in the present case, six of the subJpcLs who hnd 

been ldentlhed during the final two months of case ldentJ f Leal i on coutd not 

be intervlewed • 

. , 8.2.3 Caloric intake 

ç, 

In Canada, the Bureau of Nutrltlonal SClences. (1983) quoted recolllmendcd 

calorie intakes for females as 1800 kcal/day for those age 50··74 yenrs flnd 

1500 kcal/day for those 75 and over. The pat lents ln this survey reporled 

j:hat, on average, theu energy lntakes were Just over 2000 kcal/d,lY (Table 

4.15); however, 19 of the 78 subjects (24%) reported calorlC )nLukc~ les~ 

than 1500 kcal/day (Table 4.16). Meanwhile, Bowman dnd Rosenb~rg (0982) 

have stated " ••• most elderly persons have energy lntakes below the 

recommended" • 

It iP therefore instructive ta compare the dlstributlon of Table 4.15 

'with that taken from a nutrition survey of the elderly ln Great Brltaln 

, (Panel, 1972); see Tab}e 8.1. There are many reasons why tho~e 

distributions should not be compared tao closely; however, Jt would appear 
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TABLE 8.1: Percentage distributions of calorie intakè 

Calorie in take 
(keal/ day) : 
--------------

< 1000 

1000, < 1500 

1500, < 2000 

2000, < 2500 

2500, < 3000 

3000 or more 

Total 

, 
\ 

J 

78 breast cancer 
patients, 50-79 

Ontario, 1985 

3 .. 8 

20.S 

25.6 

29.5 

7.7 

12.8 

100 

" 

383 women, 
65 and over 

Great Britain, 1972 

4.5 

26.2 

47.5 

17.8 

4.0 

0.0 

100 
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t:hat the' breast cancer patlents ln Toronto had ~ on average, higlwr (',llor!c 

intake than female members of the general Britlsh population ln the lq70~. 

8.3 Body Mass Indlces 

In thlS investlgatlon, the estlmatlon of the !Jody mass Index may ni 50 hnvp 
b 

, 

been unrellable: lt was constructed uSlng helghts and welghts reporled hy 

the subjects. 'Possible under- or over-reporting of weli~ht 18 r0cogni /l'd n~ 

a source of error. Further, It has been Indicated that hel ght cnn d('( rcdS!' 

more than trlvlO.lly wüh age (Bowman and Rosenberg, 19H2). Thu!"> , slIh J('ct <; 

who had not recently been measured may have beèn reporting lbe!T helf~ht dt il 

younger age; even greater problems may have arlscn over rp!l0rt-s of wClght 

(a) up ta elght months before intervIew and, especJ<J,l1y, (Il) dl. "ge 20. 

It has already been shawn, at the end of Chaplèr 4, lhal lhe 

correlations between calorlc Intake and Qu",~,telet' s BMI') (kg/m 2
) were very 

low, the coefflclent for aIl 78 subJects being -0.042. 

Recent work (Micozzi et al, 1986) has suggested that Quetclel'S Iflc!PX 

may not be the best BMI for elderly women. Stage 3 of the cllscnmlndnL 

analysis was carried ?ut Incorporatlng, separately, four vers Jons () f BM r , 

namely: kg/mP where p took the values 0, l, 1.5 and 2. The fI rst "BM1" 1<', 

welght wlthout any co~rectlon for height, the ffildclle two are lhe indIces 

recommended by MicoZZl et al (1986), and the fourth Cp = 2) the usual 

Quetelet Index. The values of "F-to-enter" the dIscrimination arc gl ven 

below (with assoclated probabllitles) (a) before any variables had bcen 
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entered into the discrlmlnatlon and (b) after the analysls had been 

completed [because aIl varlables with the recognlzed crlterion had already 

been entered]. 

(a) Before the flrst step 
of ana]ysls: 

F-to-enter: 

(associated p-value) 

(b) After last step of 
analysls 

F-to-enter 

(assoclated p-value) 

p = 0 

0.0108 

(0.92) 

0.6379 

(0.43) 

p = 1 p = 1.5 p = 2 

'0.0122 0.0465 0.0998 

(0.91)' (0.83) (0.75) 

0.3686 0~2558 0.1640 

(0.55) (0.61) (0.69) 

The hlgher the F-to-enter at (a) the lower at Cb); and ln every case 

the value at (b) is greater than that at (a). However, BMI (ln any 

varlant) was clearly ~ot a varlable of lmportance in dlscrlmlnatlng the ER-

and ER+ subJects. 

Tt remains clear that body mass and ca]orlc lntake were poorly 

correlated. This is not a surprlsing result: it has been reported earller; 
c 

so has a very weak asso~iatlon between food lntake and "obeslty" CRolland-

Cache-ra and Belllsle, 1986; Willett and Stampfer. 1986). AIso, ln the 

nutrltlOn survey of the elderly,ln Great Britain, it was reported that '''ln 
, 

general fat people have a lower energy intake than thin people" -(Panel, 

1972). Posslble reasons quoted by the Panel included dlfferences in: 

insulation; dietary reglmens; actlvlty, efficiency of masticatlon. 
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8.4 Reproductlve, medlcal and smoklng hIstorIes 

Although thlS questlonnaire wes reduced ln length 111 <Ill ,1llt'mpl t (1 llH 1 udt' 

only those ltems of lmportance to the research obJecll Vl'é,. :,unH' 1111'\11 Ill"t Illll 

1 
was recorded that could not be used ln the analyses. As 1I1sLH1Cl'. biops\ 

for benlgn breast dlsease was sa rare that detéllls had lo tH' eXL 1llded. 

Other questlons, WhlCh were intended only as lead-ll1s to SP!1s111 V(, 1 SSU('S 

Ce.g. ethnlclty,leadlng to religlOn)., had been lllcluded mercly ln venfy 

rela ted items. 

Sorne ~f the informatlon collected on thls questlolllH1i.rc Wil C; nffp( 1 cd 

by the mode of measurement. It was hoped to obtaln the exacL dge of 

menarche. Du rlng the pre-testlllg of the ques tlollnail re. more thGlI ho 1 f t 11(' 

subjects ;ould rernember at least the year and the season; however, mus!' of 

the survey subJects could remember only the year they star Led 1lJ('lI~,t{ïlllt Il1f~ • 

. 
Thus, age at menarche had to be calculated ÇlS the dl[[erence bet wcen the 

year of rnenarche and year of blrth. 

8.5 Information from the patients' medical charts 

A thorough examination of the patlents' medlcal records fal1ed to dlsclose 

sorne of the informatlon needed. Even in such lnformaLlon as WH", f1vallable, 

there were often contradlctlons, partlcularly with regard ta BIze of tumuur 

and stage of dlsease. In order to obtain more accurate Information for 

these factors, lt rnight be approprlate to enllst the actIve çooperat ion of 

pathologlsts and oncologlsts. 
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Chapter 9 

DISCUSSION IV: ANALYTICAL PROCEDURES 

A fundamental questlon at the outset was which form of discriminatory 
~ 

analysis to use: a dlScussion of the thelselection bet"w'ccn 

\ 

discrlmlnant dhalysls and loglStlC regression analysls lS in section 9.1. 

Detailed comparison of the sets of findlngs from both forms of analysls (as 

reported ln Chapter 5) lS jn sectlon 9.2. The final sectlon deals wlth sorne 

of the problemp of proceedlng ln "stepwlse" fashion. 

9.1 Selectlon between forms of discrlmlnatory analysis 

The selectlon of 10glstlC regresslon analysis over dlscrlmlnant analysis has 

often been based on the assumptlon that the former lS robust, i.e. it does 

not depend on the dlstribut"lons of the predictor variables. This lmplles 
, 

the further assumption that dlscriminant analysis is not robust; however, 

"there is much eVldcnce to the contrary. 

Although both technlques ob tain what are called linear dlscriminant 

functlons, the criteria for the choice of coefficients are not identical. 

LOglstic regression analysls is best for lndlcatlng the relatlve likelihoods 

of the two groups; discrlmlnant analysis for separating the groups ln terms 

of the mean values of the dlscriminant function. The former can also be 
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expected to separate the groups (although not optimully), und the lntter lu 

lndlcate the odds of correct clasSlfieatlon (again not optlnmlly). The 

erlterla are not lnterehangable, and there are sltuations wherc one 

anal,'tleal method lS clearly preferable ln tl~at lts obJcctives meel more 

eloscly those of the study deslgn. In the present situatIon, sueh 

preference was not obvious. 

It was therefore declded to use both methods, in 3S close] y pnrnlll'l d 

fashlon as possible. Any major dlfferences in find ings might weil be 

instructi ve. On the other hand, slmllarl tles - WhlCh were to oc PXPt'C lpd -

wou Id perhaps help to resolve sorne of the controverSles over the s('lectlon 

between methods. 

9.2 Comparison of findings from the two forms ~ analysj s 

In aIl three stages descrlbed in Chapter S, both dlscrLmlnnnt nnalysis and 

lOglStic re-gression analysls produced closely eqUlvalent findings: lh(~y 

nomlnated ln preclsely the same orders, the varlables accordlng to thelr 

power ta discrimlnate; they indlcated similar differences b~tween the ER-

patlents and the ER+ group in mean values of the variables ineluded; and 

the y yiel~ed test statistics leadlng ta slmilar levels of probabllity. 

În Table 5.1, when the four nutnents were treated separatp] y, the 

dlfferences between the groups in mean dally jntakes were only slightly 

dlsslmilar. To two declmal places, the F- and -statlstie were the same, 

for each nutrlent; this means that the former were associated with s11ghtly 

higher p-values than the latter (LiddeÙ, 1983). Thus, there might appear 

slight contra-lndlcation for discriminant analysis. 

1 
1 
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\~hen the four nutnents were entered together (ln a slngle "step") the 

test statlstJCS (see sectlon 5.3) had assoclated p-values of 0.69 (for F) 

2 
and 0.64 (for X ). 

The flndings from the Stage 2 and 3 analyses (Tabl~s 5.3 and 5.4) were 

ln accord, in terms of: (a) the order of entry of the four factors; (b) the 

fact that no f1fth factor was lncludeà; Cc) ~he ~est bLatistlcs; and (d) the 
" 

associated probabillties. With bath analytlcal methods, although age at 

menarche was entered second, the test statistic associated wlth bemgn 

breast dlsease became larger at the thlrd step than that of the prevlous 

factor. The p-values for the F-statistics relatlng to number of 

pregnancles, age at menarche and flbre lntake.were sllghtly lower than those 

for the correspo~dlng X~statistlcS. It must be emphaslzed that the lntake 

of dlet~y fibre contrlbuted very Ilttle ta the degree of discriminatlon 

(p' = 0.24, for F wlth 1 and 72 df; p = 0.26 for X2 with 1 df) • 

. 
Both analytlcal technlques showed (Tables 5.5 and 5.6) that the number 

of pregnancies domlnated the discrimination; the contrlbuLlon of thlS factor 

can be estimated (very crudely) as over two-thlrds (l.e. 3.60/4.89 = 0.74 in 

d{~cr1minant analysls or 2.64/3.81 = 0.69 ln 10glstlC regresslon analysis). 

The other "thlrd" of the contribution to each dù;crimlnation was shared 

between hlstory of benlgn breast disease, age at menarche and, to only 

slightly 1ess degree, lntake of dietary flbre . 

.. 
9.3 Stepwise procedures 

\~hile both methods were conducted stepwlse, the shortcomlngs of thlS 

ùpproach were ful1y recognized and every attempt was made to minlmize them. 
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Stage 1 of the discrlminatory analyses was performed ln arder to 

considere the dletary Intakes (separately and together) without allowlng <ln}' 

\ 
other f<actors to interfere. In fact, no nutrient by itself or HI 

comblnatlon had adequate discrlmlnatory ability, and the problems 01 
\ 

, 
stepwise procedures were lrreleyant. 

Stage 2 was carried out on the other varlables, without permitting lh0 

lnterference of dietary factors. However, here stepwise procedures wcrc 

necessar/y, unless what is called "best subsets analyses l1 had been 
1 

under(f~ken. However, the predominance of the number of pregnancles, dnll ttw 

weakness (in discnmlnatory abllity) of aIl other variables meant lhilt 

most of the common shortcomlngs of the stepwise approach were negltglble. 
1 

This lS not to say that stopplng rules could be applied bllndly, but there 

is no Indlcatlon that serlously dlfferent flndlngs could have emcrgcd. 

Stage 3 was, ln sorne senses remarkable, ln thot lt rcproduced Slagt' L 

preclsely, slmply adding a fourth step, that of incorporating fibre inlilke 

Into the discrlminant functlon(s). It is of interest that not only did 

flbre have the hIghest test statlstic (Ln either form of ana]ysis) in 

Stage l, but the probabllity associated with fibre intake in Stage 3 was (in 

bath analyses) marginally lower, indicating that ItS discrimlnatory power 

had been Improved by the IncluSIon of the other factors. 

, 
When ail variables were eonsidered, beeause the stepwlse process 

~ 

emphasizes tests of statistieal significance (which are dependent on the 

size of the study sample), -the "p-t6.;:.e..~t.et" was set high (p :::: .30) in order 
, ê,,' >V 

to allow identificatlon of variables which might otherwise have been 

overlooked, but not so high that entlrely trivial differenees would 

1 
appear. 

/ 
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In addltion, cnre was taken ~hat the order of factors was not determlned by 

very sma11 dlfferences in the statistlcs-to-enter. However, because thlS 

was a "searc .. hlng" rather than a "testlng" approach, any p-vl'llues quoted here 
1 

are üllly for purpose of comparlng the analytlcal technlques; they are flOt 

meant as statements of probabi1ity, for WhlCh they are not approprlate. 

Correspondlngly, confidence limits were not calculated. 

j 

. ~ 
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Chapter 10 

DISCUSSION V: FINDINGS 

The principal aim of a dlScusslon of the findings from,thesis research ls, 

usually, ta assess whether the study obJectives have been nchleved. To do 

so, one mu~t consider whether the subJects lnvestlgated were r.a .. pJ;.('~q('nt,ltl Vl' 

of the "target popu1atlon", and lf not why not. In the presenl 
,- \ 

circumstanèes, the target population was not a11 cases of prlmnry bre[\st 

cancer ln postmenopuasal women, and so it lS a1so nccessnry ta :..onsi der the 

extent ta whic'h the study patlents were representatlve of postmcnOpdus,l! 

breast cancer patients (regardless of theu estrogen receplor slnttls). 

THe next stage would be to eva1uate what can b~ 1earnt from the 

present research about the etlology of breast cancer, and whether such 

findings are in conformlty wlth current epidemio1og1c theory. 

Only then lS lt appropriate to examlne flndings conccrning ER status 

and its relatlonships wlth the factors of prime interest, and where 

appropriate with those of secondary,interest a1so. It is necessary to weigh 

whether such relatlonships are in accord with ear1ier work, and to what , 

extent any findings can be considered novel. The summary becomes a 

statement as to whether the thesis obJectlves have been mel. 

In the present thesis, the stated obJectlves were concerned with the 

dlscrlminatlon of ER- tumours from ER+ tumours by means of dletary, 

167 
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reproductlve and other factors; it lS these aims WhlCh are consldered ln 

lhis chapter. However, lt has to be borne ln mind that the previûus four 

chapters have been examinlng Ob]ectlves, which remalned lmpliclt, related to 

the conduct of epldemlologlc surveys of this nature. 

The chapter lS arranged in a number of sectlons. The flrst deals with 

the problems mentioned ln the flrst paragraph, i.e. how representatlve the 

subjects were of the target population, on the ~ne hand, and of aIl primary 

brp.ast cancer patlents, on the other. 

o 

\ The next four sections (10.2 through 10.5) deal wlth variables for 

which respect tQ the general population and/or 

breast cancer ris • these sectlons questions about etlology are 

examineù rst, and a di CUSSlon of relatlonships wlth ER status follows. 

Btatus; 

'general accord 

1 .7 discuss how certain factors were related to ER 

princlpally that 'sectlon 10.6 presents findings in 

~~--~arller reports, whlle the later section deals with 

variables where there has been considerable inconsistency. 

Section 10.8 returns to the factors of pr~ncipal lnterest, i.e. 

dietary intakes, preceded by a commentary on Body Mass Indices; and the 

final section (10.9) lS a brlef summary statement. 

For brevity in the presentation, the phrases "ER- group" and "ER+ 

group" are used to indicate, respectively, the 26 breast cancer patients 

whose tumour levels of ER receptors were less than 10 fm/mg and the 52 

patlents with ER levels at least 30 fm/mg. Much use will also be màde of 

the ER+/ER- ratlo, l.e. the ratio of the number of ER+ subjects to E~

patl.ents. 
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'It must be emphaslZed at the outset that the ER+/ER- ratios in this 

survey were lower than reported elsewhere simply because of the definitions 

of the ER classes. . 

10.1 "Representati veness" of study sub jec ts 

A target population " ••• is that population about which an investigator 

wishes to draw a conclusion" ,.(Colton, 1974). In thiS research, it COùld hl' 

• deflned as: aIl postmenopausal women in Canada with primary brcast canu:-r 

whose tumours were Estrogen Recepto~ negative or Estrogon Receptor positLve 

- whether the tumour was assayed or not. Clearly, this target could not be 

reached. The following restrictions had to be imposed:-

1. The women had ta be surgical patients at one of sev~ral 

teaching hospitals in Toronto. 

2. The women had ta be between 50 and 79 years of age. 

Further 

3~R,aS$ay had ta be performed, satisfactorily. 

rest~tions arose, for several reasons, including the fo~lowing. 
First, certain surgeons were unwllling to participdLe, ellrllinatiog one of-

six selected hospitals, and reducing the numbers of patients availab1e for 

selection at other hospitals. Second, a competing research eliminated a 

further large proportion of patients. Third, otherwise eligible patients 

who could not speak English or who llved outside a defined catchment area 

had· ta be excluded. F.Qur~h, almost one-fifth of the patients invited ta 

participate refused ta do so. Fifth, the interviewer was unable ta carry 

out some of the interviews to which she had been alloc~ted • 

\ 
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,Clearly, then, the sUQjects lnvestigated were by no means a random 
(, , 

sa~ple of the target population. The most important sources of ~otentlal 

bias were the concentratlon on teaching hospltals in Toronto, the fact that 
\ 

ER assays arp D0t requested evenlYJover the age range, the loss of pat lents 

who dld not speak Engl~sh (which may have lntroduced bias ln ~erms of 
\1 

ethnlclty, etc.),'and of those outslde the catchment area (who may have 

lived largely in rural rather than urban areds), and, as so often, the 

relulDce on "volunteers". 

l,:\ 
It must be even more obvious thpt the 78 spbJects lnvestigated 'ere 

not truly representative of all postmenopausal hreast cancer sufferers, 

particularly as th~se investlgated had, by definition, undergone brea~t 

surgery. Also, the target p~pulat,lOn excluded a11 women wi th __ :'ER 

intermedlate" tumours. 
(, 

10.2 ~.at surgery 

The one vari~ble on which most .reliance can he placed is age at surgery. 

The, materlal reported i~ section 1.3 of this thesis (see al~o McKeown-Eyssen 

et al, 1985) was obtalned from simllar sources, alth~ugh coverlng dlfferent 

ge6graphical a'reas and years, and the <àistributions by age (50 - 74 years) 

~ ~f.all subjects classed ER- or ER+ i~ the 1981 population and from this 
~ 

survey are presented in Table 10.1. (Those over 75 were excluded because of 
\ 

J 
diffèrant deflnltlons.) The incluslon crlterla for the two surveys were by 

no means ldentlcal, and the definitions of ER intermediate (who are excluded 

from both serles) were different. In aIl these circumstances, the ~ 

percentage age dlstributlons were not grossly dissimilar. 

, 
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TABLE 10.1: Distribution by age of patients whose were assayed 
as ER- or ER+ for the 1981 population and tle present sur vey 

, 
------------------------------------------------------- ----------------

1981 population 1985 sur vey 

number % .., number % 
------ ------

. Age at surgery: 
--------------

50 - ,54 326 19.3 10 13\ 
55 - 59 385 22.8 20 27.4 

'-( 60 - 64 368 21.8 22 30.1 

65 69 335 19.9 12 16.4 , , 
70 - 74 271 16.1 9 12.3 

n 

-----------------------------------------

Total 1685 100 ,.~\ 73 100 

'1.' 

/ 

'c 
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The ERt/ER- ratio has been found to be higher the older the subjects , 

(Elwood and Godolphln, 1980; Lesser et al, 1981). The most conVlnClng 1> 

eVldence has been reported in detall ln Chapter 1 (and summarlzed by 

McKeown-Eyssen et al, 1985). In the present research the tendency was also 
. . 

for the ERt/ER- ratio to be hlgher the greater the age at surgery - but not 

consistent1y sa. Table 10.2 compares the ratlos from these last two 

studles. In Vlew of aIl the differences between the two projects, the 

patterns of the ratlos were no more dissimilar than might have been 

anticipated. 

10.3 Marltal status 

According to StatistlCs Canada (1986), 5% of the Canadian female populatlon 

aged 50 - 79 years had never been married, whereas 15 of the 78 subjects ln 
/ 

the present research reported they were slngle. Bayes' theorem (Colton, 

1974) allows the estimation pf the relative risk (R) of breast cancer ln 

single women compared with the rlsk ln other women; the calcutated value of 

R was 4.75. 

Kelsey (1979) gives a relative nsk of 1.5 for " ••• women throughout~ 

the world •.• who have never been married". The three-fold lnflatlon of R 

over Kelsey's estimate suggests strongly that there were major 

lnconsistencies ln the classlfication of marltal status in the Canadlan 

populatlon and in the present study. These may weIl be sufflclent to 

account for the ext~aordinary pattern of ER status wlth marital status 

(Table 4.5). 



TABLE 10.2: ER+/ER- ratios by age, for the 1981 population and the 
present survey 

ER+/ER- ratio ,,'f\ 

\ 
1981 populatlon Present sur'{.~y 

, \ 
" 

--------------- --------------
Age at surgery: \ 
-------------- \ 

, 
~, 

~ \ 

50 54 2.10 ~1.00 
, 

55 - 59 2.26 2.33 l 
60 64 2.72 1.44 :L 
65 69 3.86 2.00 

70 - 74 3.67 8.00 

-------~------------~-----t~~-------------~--------~---------~---
Po, 

'" 
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As, in any case, it had been intended to Vlew marital status mainly as 

a surrogate for parity, and as lnformatlon on parlty was aval1able, the 

reports of marlta1 status (as such) shou1d be glven no weight. 

10.4 Pregnancy and parity 

The percentage of nu11iparous women in this survey (28%) ~as at the upper 

end of the range genera11y reported in the 1iterature (Elwood and Godo1phin, 

1980j Hl1dreth et al, 1983j Ballard-Barbash et al, 1986j McTiernan et al, 

1986). 

In this lnvestigation the most strlking association found was that 

re1ated to the number of pregnancies reported by the subjects, ln which \ 
~ 

a1though (among the subJects who had been pregnant) the ER+/ER- ratlo was 

10wer the greater the number of pre-gnancies,' the ratio for those who had 

reported never having been pregnant was simi1ar to those wlth 2 or"3 

pregnancles. Previous findings on the relationship between pregnancy and ER 

status have been mlxedj however, any associations found among those who had 

been pregnant were not dlscordant with that reported here. 

10.5 Smoking 

Table 10.3 lS the best comparison that can be ~ade between the reported 

smoking hablts of Canadian women and the study subjects. However, the 

ratlos of "ne ver smoked" to "ex-smokers" are at such varia.nce, at both ages, 

that 1itt1e confidence can be p1aced in the comparabillty of the 

c1assiflcations of these categories ln the two survèys. 



i. 
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Table 10.3: Percentage distributions of Canadian women* and 
study subJects by smoking habits, by age 

-----------------------------------~~--------------------------- ~ 

Canada Study Canada Study 

age (years) : 55-64 50-64 65+ 65-7q 
------ ------

Never smoked 53 46 69 50 

Ex-smoker 18 38 16 46 

Current smok,er 29 16 15 4 
------ ------

100 100 100 100 

, . , ----------------------------------------------------------------

'!" 
Source: Millar (1985). 

, 1 

17') 

1 
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1 

On the assumption that curreht smoklng has been reported wlth/slmllar 

rel lab] llty, and noting [rom Table 4.13 that 9 of the 78 subJects i;n the 
1 

present research were current smokers, lt lS again posslble to use,Bayes' 
; 

theorem to estlmate the relative risk CR') of breast cancer ln cur~ent 
1 

smokers compared with the risk in other women;\ the calculation gave 

R' = 0.52. This i3 not grossly out of {~ne wlth current thlnking (Baron, 

1984; Michnovicz et al, 1986). 

Whatever support Jhis may give to the slmilanty of the cl~,sslfication 

of current smokers ln the two surveys, it does not provide any confidençe in 
~ 

the other classiflcations. Further, the close slmilarity of the ER+/ER-

ratlos for "never smoked" and "ex-smokers" (Table 4.l3) lS ln line with the 

bellef that the se reports are undifferentiable~ 
" 

~ 
In the present survey, ln which only 9 wome~ reported smoklng 

\ 

cur;ently, the ER+/ER- ratio was almost twice as high in these women than ln 

the others. This was surprlslng in Vlew of the current bellef (Baron, 1984) 
, 

that smoking has an anti~estrogenlc èffect. An earlier investlgation 

reported an inverse assoclation between cigarette smoking and ER+ breast 
, 

cancer, but there was sorne suggestion that these result~ may hav~ been 

confounded by other factors such as age, menopausal status or welght 

(Stanford et al, 1986). 

10.6 ER findings in accord with earller results 

AlI of the flndings mentloned ln this sectlon were ln accord with 
.f 

previous reports. 

1. 
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The ER+/ER- ratio did not vary in any systematic way with any of thp 

followlng demographic vanables: country of birth, religion (Jewish or !lot), 

and certlhcate of education obtalned. Nor '"did it vary consistently 

wlth laterality of tumour and nodal lnvolvement. Agaln, therc was no 

lndicatlon of an associatlon wlth a history of hysterectomy or bilnlernl 

oopherectomy. Finally, ER status was-related mlnimally to cach of lhe 

J " followlng reproductive factors: age at last menstrual periocl, nutu~(ll or 

surglcal menopausè, years Slnce menopause and years of menstruution. 

10.7 ER findings where there has been inconsistency 

Only seven patlents reported ravlng had ,genlgn breast disease (in terniS of il 

surgical blOpSy for a lump in their breast before the time of thelr hrpnst 

surgery); their ER+/ER- ratio was less than half that in other SUbJ0Cls. A 
• 

simllar association was found by Hulka et al (1984), but Hildreth et dl 

(1983) reported an inverse relatlonshlp. ThlS discrepancy may be clue 

largely to dlfferent definltlons of non-malignant breast disease. 

Among the parous group pf cases in the present research, the ER+/ER-

ratio tended to be hlgher the greater the age at first blrth. ThlS wns in 

accord with an associatlon demonstrate~ by Hlldrelh et al (1983), but t~~ 

findings of other inve~tlgators have been inconsistent. Among the same 

cases, patients who had never breast fed an infant had an ER+/ER- ratlo 

nearly twice\ihat of those who had nursed a baby. 
,~ 

A slmllar assoc lutlon hal! 

been reported previously, but not by most lnvestigators. For subjects who 

had experlenced an incomplete pregnancy, the ER+/ER- ratio was low; no 

correspondlng information could be found in the literature. 
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An association between ER status and a family history of breast cancer 

was found in the present study and ln one other (Ottman et al, 1981), but 

not in the other three earlier studles that have looked for this 

assoclatl0n. As family history of ~reast cancer is a definlte rlsk factor 

for breast cancer in general, its role in ER status requlres elucldatl0n . 

. 
Slng1e patho1oglcal dlagnoses other than ductal or adenocarClnoma 

tended to be ER+, but this fiI.lding was the result of "data drec1ging" 

(Armitage, 1971) and cannat be glven much weight. However, sorne, but by no 

means all,~' prevl0us studies have reported slmilarly. 

The assoclation between ER statuspand use of exogenous hormones was 
l-;O 

weak; f]ndlngs [rom earlier studles have been equlvocal. A hlstory of 

thyrold disease has not previously been looked for in relation to ER status; 

here, the assoclation was minlmal. 

For' the few patients 

14 years the ER+/ER- ratio 

whorported theu menarche at ages greater than 

w~~'~nly about one-thlrd of average; preVlOUS 

~ findings have be~ in sorne dlsagreement. 

10.8 ER findings, diet and Body Mass Index 

Weight and Body Mass Index at age 20 were very slightly greater in the ER-

group, but these women were slightly lighter at the tlme of surgery. Bath 

groups had gained weight on average, since age 20, the gain belng greater ln 

the ER+ group. Of the Il other investigatlons which examlned the 

association between ER status and weight, flve r~ported weak relationshlps, , 

although findings fro~ the other SlX were more definite. 

co----
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The mean intakes of total energy, fat, proteln and dlet~ry flbr0 

'WE;re aIl very sllghtly 10\.,rer in the ER- group compared to lhe EI\+. Dl t hl':>!' 

nutrIents, dletary fibre led ta the highest test stallstlC, but Lhis \,'.1:-. 

extremely small, even after incorporatIon of other fae tO!'S \Vluch \mpr\)\'{'d 

Its abllltY." ta discrlminate. The relatlonshlp bet\Veen dlet ùnd ER stdt\lS 

had not been examined previously. 

\ 
10.9 Summary 

The most Important, and clearly slgnifIcant, factor dlSCrll1\lnntlng thp ER-

patlents from the ER+ was the number of pregnancies. Age at melwrclw. 
f 

hlstory of benign breast disease and Intake of dletary fIbre gnve e,1 ight 

indlcation of discnminatory abllity, but it must be stresseo thuL Lhl' 

number of pregnancies plpyed the domlnatlng raIe. 

As ta whether the research obJectives have been met, lt 1 S c] car. from 

the early sectlons of this chapter, that the flndlngs cannat be gene'ra 11 zed 

ta the target population. However, for this select group of subJccts. 

factors were Identified which dlstinguished the ER- pntien ts from L1w EH+. 

The dominance among these factors of the number ~f pregnanclcs, and 

the poor discrlminatory ablllty of fibre Intake ,- let alone other dl~tnry 

varIables - suggests that although a much larger study mlght lend ln ., 

statlstlcally slgniflcant discrlmination in terms of dietary lntnkcs, thJS 
~ 

lS hkely ta be "neghglble" ln the sense WhlCh Sir Austin Bradford Illll hne, 

stressed for over 25 years (see also, Hill, 1984). 

l 



Chapter Il , . 
CONCLUSIONS AND RECOMMENDATIONS 

ThlS chapter presents th~ main conciuslons I drew from the research a~~ 

makes sorne recommendations for future work. There are three sections, t\) 
dealing wlth: measurement (11.1); prlnciples of design (11.2); and then the 1 
recommendations (11.3). 

Il.1 Measurement 

A 'basic lesson draWfl from this ~esearch was that each 
\ 

of the measurement 

systems was Iess than perfecto of any further IBefore the lnltiatlon 
1 / 

research on the etiology of Estrogen Receptors ln breast cancer, it wouid 

seem vital to investigate and improve as far as possible every means of 

measuring the relevant varlables. The remain!er of thls sectlon deals, 
1 

separately, with ER assay (11.1.i), dletary intakes (11.1.2), Body Mass 

Indices (11.1.3), hlstories of reproduction and assoclated factors (11.1.4), 

medlcal histories (11.1.5), lnformation available only ln the patletits' 
1 

medicai charts (11.1.6), and socio-demographlc varlab1es, including ~arlta1 

status and smoking (11.1.7). 

180 
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11.1.1 ER assay 

It is a fundamental of good research that the best possible means of 

determlnlng the essential varlables be employed, and here the most imporlnnt 
Q 

variable was the level of estrogen receptor. At presenl, in OntarIO, only 

the two laboratory methods mentloned ln section 1.3 are in use' for I"Out lnl' 

purposes, but what are considered much more precise assElys ure no\-.' nVlli lublt, 
" 

(Klng et al, 1985; see also supplement to Cancer Research, volume 4C>, no.H), 

Every effort should be made to employ the most reliable possible I1ssnys Ln 

future research. 

It would also be hlghly deslrable to have assays carrled out for ~11 

breast cancer patients, not Just those ordered (on clinlcal graunds) by. th~ 

surgeons. 

'1 

Further, as part of the general epldemiologic prlnclple thnt no (\s<.' 

should be discarded wlthout exceptional reason, aIl assayed tumours s!1olJld 

be lncorporated lnto the research deslgn. The use of the actud] ER lev01 . " 

as dlstlnct from a grouping by status at arbitrarily-set cut-off points, ls 

to be recommended. If, even sa, there should be reasons - perhaps of n 

"politlcal" nature - for insisting on grouping, it remal.ns essentléll 

(a) that ER lntermedlates are not discarded and (b) that actual ER lcvels he 

recorded. 

Table 4.2 demonstrated what may weIl have been serious lnter-

laboratory variation ln the ER assay flndlngs. It would be vital ta 

investlgate such variatlon in advance, and, if it cannat be eradlcated, to 

make allowance for lt. Neither can"lntra-laboratory variatlon be 
~ 

dlsregarded. 
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Il.1.2 Dletary intakes 

1 
Perhaps the rnost important unresolved issue is the period of each patlent's 

1i[e for WhlCh her dietary nabits should be determined. It may be 

]~possible to find a deflnitlve answer to this question, but care must be 

taken to avoid potentlal biases of great importance. Recent work by Byers 

et ql (1987) and no doubt others could be of great relevance. 

Current interest in the media regarding diet and cancer - with 

suggestions for dietary changes that may have affecte~ the hablts of the 

general population - makes lt clear that present intakes may be different 

from those, say, flve years ago, even ln the healthy. 

Meanwhile, there is stlll debate on the, best methods-of "measuring" 

past dietary intakes. Is the approach through a food frequency 

questionnaire the most appropriate? If it lS, does-it need the refinements 

that were introduced by the author, especially in relation to foods that 

were "written l%.'? 

Whatever method of measurement lS eventually declded upon, it has to 
~ 

be borne ln mlnd that it will be subject ta the equlvalent of 'instrument-

v~riation. For lnstance, the food frequency questionnaire requlres at least 

one intervlewer, and both intra- and inter-interviewer varlatlon would have 

to be measured and allowed for. 

An additlonal open questlon is whlch nutrients (or food components) to 

measure, and so to include ln the appropriate sta~istlcal analyses. 

11.1.3 Body Mass Indlces 

In the current research, the subJects' he~ghts and weights were self-

reported, \.;1 th lnevi table inaccuracy. This' suggests the need for more 



( 

183 

oDJec,tive measures. Perhaps the interviewer could be provided \vith portnbh' 

instruments to carry out at least sorne measurements nt the Llme of 

-
intervIew. There are sorne precedents, sueh as those repürted by Barnps 

(1987) in relat:LOn to surveys carried out, in the United Kingdnm, hy t hl' 
,0 

Offlce of ~opulatlon (>~nsuses and Surveys. It would a180 he lmporLnnt Lü 

Inquir~ about change of welght ln the t1me period prlor to surgery, ln av~id 
r:i 

recordlng the welght WhlCh may have been al tered by El coneomi tant of l he 

cancer surger y • 

Quetelet's index of body mass (kg/m2
) has been of inestimable value 

for weIl over a century, but there has how been a suggestion (Micozzi et nl, 

1986). that It may not be the most suitable for elderly women. Although 

these latest suggestlons did not affèct any current findings, the iSSllP 

requires resolutiori. 

Il.1.4 Reproductive history f 
It is not unlikely that ages at menarche and at l,ast menstrual period cou~ cl ~ 

/' 

be of Importance. The evaluation ln the present Sllrvey of bath these ages 

could have been improved, although probably nothlng can be done when a 

patlent's memory fails ln these regards. Careful att~ntlon should be pRid 
1 

c ta gettlng the Informatlon ~s prec1se a form as poss1ble. 

On the other hand, there 15 reason to bel1eve that Information on 

pregnancies and parity was reporled with satisfactory re1jabllity. 

Nevertheless, one must not be over-confldent, bellevlng that questions on . 

these matters (Annex II. Append1X B) cannot be Improved. 

Il.1.5 Medlcal htstory 

It 1S imposs1ble to tell-whether the family historIes of breast e;)ncr~r were 

accurately reported. However, It IS Important that the degrec of 

, 

-
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r'ela tionshi p betw1;the case ,i!nd an'y affected Grnily rnernber be recorded. 

In thj.s regard, the dehni tion of "first degree relatives" requires 

review., In the consideration of breast cancer risk, daughters have 

traditionally been included as first degree relatives, However, the genetic 

pathways from-mùther-t~-daughter, or between sisters, are different f~om , , 

those frpm daughter-to-mother. The genetic interpretation of thlS issue is 

beyond the scope of this thesis, but merlts further~consideration . 

• 
" The importance of benlgn breast disease in the etlology of breast 

, 
cancer suggests that lt should be assessed as accurately as posslbre. In 

the present research, this factor could only be estimated crJtiely' by a 

• 
reported sUI'1S1cal biopsy for a lump in the breast before the time. of cancer 

surgery. ThlS lS an appropriate surr~gate (N. Boyd, personal communication) 

when more preclse information cannot be obtalned, but effort should be .. 
expended on acqulrlng a more dire~tassessment. 

Information on the use of exogenous hormones could not be documented 

satisfactorily. The role of these medlcations is pot~ntially important for 

the ER status of breast cancer, ~nd much more attention should be paid ta· 

them. 

11.1.6 Patients' medical charts 
. 

Much detail concerning the breast cancer ltself can only be obtained from 

the pat lents , so-ca11ed medlcal charts. These are malntained sole1y for 

, clinical purposes, and are of high1y variable quality; it is unllkely ln the-

extreme that the quality could be improved for research purposes. A device " -
, ~, 

such as that adopted here (as explained ln section 3.3 and Annex VI) would 

still be necessary. 
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185 

Thère was strong eVlœence that, in the present research,\varia~les such as 

} marital status and smokIng hablt were reported rather diffe~ently tha~ ln 
\ 

surveys carrled out by govermment"agencies. Careful attention to t~is 
\ 

'. 
prob!em is clearly essen~lal. 

Il.2 Design principles 
" ., 

o 

- Before making any recom~ndations às' ta future research, i t is essential to 

conslder certaln prInclples of design. A fundamental of ali epidemiologic -
, 

survey i8 that no potential subject should be dlscarded wIthout overwhelming 

Justlflcatlon. Sectlon Il.2.1 elaborates on this prlnciple. The ability tô~ 
~,....--

generallze from rese~rch findlngs lS one of the most deslrable 
:-t 

cèmslderations; 'sorne reflectIons on this issue are ln sectIon 11.2~2. The' 

final sectIon (11.2.3) deals with sorne mIscellaneous matters. 

Il.2.1 The InclusIon ~ aIl P01sible subjects 

The origlnal design of the study (sectlon 2:1) was to Include aIl patients ' 

wIth ER--breast cancers, a sample of equal size from among the ER+ patients, 

and a further equa1 number of healthy WDme~ both samples to be age-

stratIfled. ThlS would have meant that the age distrlbutions of the ~wo 

samples (I.e. of ER+ breasttcàncer patle'nts and of healthy women) would have 

been determIned by that'of 4he ER- patlents. Therefore, not only would 

roughly half the ER; patients have been discarded, but those.selected would 

have been far from representatlve, at least in terms of age, of ER+ breast 

cancer. It lS not unllkely that any findings wlth respect ta thè risk of 

- ER+ dlsease would have been affected by this. (It has already been shown -

.. 



\ 

-

1 

186 

, 
see se~tion 7.6 - that the discard of ER+ cases would have been 

statistically inefficient.) 

Further, the use of a single group of healthy women (wlth the same age. 

dlstrlbutlon as that of the ER- subjects), and the planned comparl~bn of ER
'\ 

against healthy, and bf ER+ against hea,lthy, would have broken the 

fundamental stl:ltlstical RrinciIlle of contra~ts belng kept "àrthogonal", 1. e. , 
independent. (For lnstance, if ~he sample of healthy women turned out ta be 

unrepresentat~ve in sorne lIDportant variable,. the dlfferences of the mean of· 

that,varlable from the means ln bath the ER- and ER+ groups mlght both be 

~ssessed as, say, significant, although_thls çouble effe~t would De an 

artifact of the lack of independence.) See also L\ (1964) and Campbell 

(19~ o' 

Thus, it would be necessary ta include one group of healthy referents . 
<i' 

Jar each class of patient. An attempt at thlS design was made by Stanford 
_------!f::'<'-'T....-

et al ~1987), although they had sorne dlfficultles in flndl~g~he best' 
~ \ 

possible selection of referents for the ER- anq ER+ patlents. However, they 

did proceed correctly by "str~t1fYlng" theu study lnto two l-ndependent 

comparisons, of ER- agalnst speclfic referents, and of ER+ against a 

separate selection of referents. 

The tenet of retaining aIl subJects implies no selection from among 

the larger groups. ThlS, of course, means that no matchlng 9f pat lents 

would be requlred. It would stlll probably be necessary ta match referents 

to patients in the varlOUS classes. Th18 is posslble only on two 

assllmptions: flrst, the "pool" from WhlCh referents can be drawn must be 

very large compared wltn the number of cases; second, only a very few 

matchlng factors can be considered. 

. ' 
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F'inally, the sa me tenet requires the inclusion of the nullipar9us in 

any form of analysls. ( 

Il.2.2 Generalizabllity 
• 

As explal.n~d "in section 10.1, the subjects in the current study were_ 
( 

rep,resentatlve' neïther of the target populatlon nor of the popuhH:{on of aIl 

postmenopausal br~st cancer in Ontario. ~o~e suggestlons have been made 

above about the lnclusion of patients who are'E~ intermediate, and the 
(> c , 

desirabillty of havlng an ER assay result for ~ll breast cancers. 

However; serious problems still remained ln the concentratlon on 

Toronto teachin~ hospltals, and through the failure to" cO,operate of certaln 

selected hospltals and of sorne surgeons ev en wlthln the hospltals·where 
~ 

cooper.atlon was forthcomlng -: In particular, the excluslon of the high 

yroportlon of women who had, had lumpectomles may have lntroduced lmportant 
\ 

, bia~es. Future research'would have to pay espècial :egard to these 

problems. < ' 

It iS_lnevitable that sorne propnrtlon of subjects Wil, refuse to 

cooperate. No emphasis is requlred on the need to keep this proportion to 

the absolute minimum. " 

Il.2.3 Other lssues 

Another l~porta~t lesso~ 1 1earnt was the need to keep detailed records of 

every deviatlon f~om the research protocol, and of reasons for 

inellgibllity, etc. Only bec~se detalled documentation had been 

\. 

mairltained at aIl stages of fleldwork ln the present enquiry was it possible 

to explaln such ma~ters as the reas'ons for the shortfalls ln "numbers. 

\ 

1 
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One other device to be récommended lS· the sp~ciflcation (for 

calculations of sample 
~ 

sizes, power and related lssues) Qf hypotheslzed 
().''J 

effect ln dlmenslonless terms, e.g. with a hypotheslzed ~lfference ln the 

means of exposure expressed~as a multiple (or fractlon) of the standdrd, 
. 
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• devlation of ~ population distrlbution of exposure. This would mean .... that 

the calculations would' remaln valld whatever varlable was bêing consldered. 

However, it must be emphaslzed that - so-far - each var~able has ta be 

considered s~parately in such calculations; there'is neëd for a'theory f~r 

1 
the common mu1tivarlate prob1em • ...... 

1 

Il.3 Recommendations 

based on the premise that amelioration Qf 
\ 

Th~lOW1~g recommen~a:ions are 

" all prol1ems of measurement c~n be achleved before any plan is put forward. 

'There are twq sub-sectlons, dealing with: (11.3.1) the need ta conflrm and 

'clarlfy eXlsting findlngs; and (11.3.2) addltlon;l research. '. 

11.3.1 Confirmatlon and clarlficatlon of existlng flndings 

. ,The p-value associated wlth the ablllty of the- number o! pregnancles to 

discrlminate betwèen ER- patients an~ ER+ sub]ects cannot be taken dlrect1y 
, 

from the output of elther program of discrlminatory analysls, beca~se of the 

"stepwlse" se1ectlon "of thlS varlable lnto the leading posltlon (a ~rm of 

"data-dredglng"; ,Armltage, 1971). However, evel1' t~e use of a conservati ve 

form of the Bonferroni inequality yielded a p~value very much less than 

0.01. It would the~efore seem ~kely that thlS flndlng would be repeated'

unless lt was due to unsuspected biases. Therefore, even a.pro]ect 

l~volving a very large number of subjects, whlch mlght lncrease the 

statlstical slgnlficance of the dlscriminatory abillty of other factors, 
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incfuding ~ietary flbre (or other lntakes), could not b~ expected to affect 

greatly the relatlonshlp between ER status and the number 
, ( 

, .--' 

'l'he "signiflcance" associated "::lth any other fact~r .could 

of pregnancies. 
, 

then.. be due 

e~sentlally to the large numbers but the d1fference remain "ptterly ... 
ne'gligl ble" (H~l~, 1984). 

Mevertheless, gl ven the importance' of ER stà'tus" with respect to • 

. prognosis in breast cancrr, iLts etiology should be more' fully éxplored •. " In '\ 

particular, the findlngs of this survey, both suggestlveLand negative, 
, 

require confirmatlon or clarlflcation. Further, inconsistent findings 
d 

requlre elucidatlon: A factor of potentlal lffiportance is smoklng. 

\ 'li' 
, 1 

Il.3.2 Addltlona1 epldemiologlc research 

. " One unresolved 'is~ue is the conslstency of ER status ln bllateral tumours; 
.-

1 

these can have dlfferent levels, and mlght weIl therefore not be classed as 
1 

in the same ER st~tus. 

AlI the factors stud±ed could also be examlned in y~unger women with 
" v J 
breast cancer, to ascertaln whether they played simllar roles in 

c 

premenopausal dlsease. 

Another posslbillty wou1d be 'an attempt to understand whether ER 

status lS a characteristlC crf the breast t~sue or of the tumour. Further , 

informatlon might be ~ought on the ER status of healthy breast tlssue 

(perhaps from breast reductl.on surgery). cr 

" 
1 

'l 
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Annex l 
1 -

ASSAY PROCEDURES 

• 

t "\ 

The author requested descriptions of the ER assay procedures followed by the 
;-

two ~articipating laboratories. . ~ 

\ 
The fiJst page of this Annex is the çomplete statement from La6~ratory M. 

Laboratory N provided the detail on the relllainipg three pages,. 

• , 
l , 
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.. 
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Laboratory M 

PREPARATIOll OF CYTOSOL 

Tumour specImens (usually 0.1 ta f) ~g) \~ere trllT1110d of fdt an,1 t'Xtranl'OU\ 
tissue and a respresentative slice was flxed for histologlcal elamination. 
The remainder was snap frozen ln foll contaIners dnd stored ln 1 iQuld ni trogt'n 
for not longer than two weeks-. All tissue hand1ing and aH.ly procedures wl'rr 
carried out at 0-4' wltfi prc-cpoled eQulpnent, 91a5swar~ .lnd butter solutfo~s 

ï~!â~ s 1 ~~~~~;~! ~ ~~~~ 1 ~ i ~~mps~\~~~~ ~ 1 ~ ~ïe c~~ ~ e~u ~ ~~~ 1 ~ ~~u ~ ~ ~ ~ t ~::~~n~u ~~~r ~ ~~ ~ 
homogenized ln buffer (IOmMTris, 1.5 r.t-1 EDTA, 111'11 dfthfothrl'Itol. pH 74) 
using a p'olytron P-lO homogcniz~r (Orlnkm.1n Instrumpnts Inc ) (or? burns of 
20 sec. (settin') 3-5) wlth a 60 sec. coalin') Intervdl nu, hom0<J"n,He WH 
centrffuged at 3000g for ID min ta yleld a crude sup('rn.t~nt (SN) whlch w~~ 
centrl fuged at 100,OOOgilv for 1 hour to 5cpardtc th(' cyto\ol An ,,1IQllnt of 
cytoso1 (2S~ 1) was taken for cytosol protefn assay 

ER ASSAY 

Replleate 200"1 al1Quots of cytosol Il,) mg prot('ln/ml) /.(' ado('o to 
200,,1~f buffer A, contalnlng (311) 'estradl01 ,ors to 'Jlv~~~;ndl 
concentration of 1 nt! PH) estradfo1 • 100 nrl DE'; Incubation "as H 1),4'C 
for 18 hours Unbound steroid WH rem()ved hy the "odl t Ion of 400" 1 of DCC ta 
each tube, fn ice, (or, 30 mfn. with fnt«rmfttent vort('x1n'.l. followl'd by 7 l 10 
min. spins at l,5009av' (Oeckman Hode1 TJ-6) fin aliQuot (500 u l) of Sil wH 
counted (10 mf n. or ta 2t error) fn 10 m1 of peso toluen!' 

) . 
" 

.' 

,J 
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Laboratory N 

STERIOD-BINDING ASSAY ---- JUN 85 

a 
Tissue Homogenlzation 

-Store t1ssue at -700e before assay 
-Tumor tIssue of approx. O.5gm. 15 we1ghed out and putverlz~d wlth llquld N2 
-[Sml. buffer A.15 added per gram of tISsue powder 
-Homogenlze on lee wlth t ... o 5 sec. bursts on polytron, at settlng 5& 
-Homogenate lS spun for one hour at lOS,OOOxg. ln an ultraCent;lfuge 20C 
-The top lipld Idyer IS removed br suctlon 

--Lowry proteln assay 15 used to measure prote ln content of cytosols and 
adJus,ted to a concentrat1on of 2mg./ml. uS1ng buffer A 

Reagents 

Stock Buffer Solutlon: O.lOM Trls/HCL 
O.015M EDTA 

-6.059gm. Tr1s (m.w.-121) 
-2.79gm. diNa~ EDTA (m.w.-372) 
-DIssolve ln dIS. water 
-Hake up to SOO.OmI. wlth dIS. water 
-Store a t 40C 

Buffer A. O.OIM Tils/HCL 
O.0015H EDTA 
O.87mM Monothloglycerol , .. 

-Buffer prepared fresh da1Iy '\ 
-Add 2Sml. stock buffer and make up ta 25OmI. wlth dIs .... ater 

• -Add 25u1. of monothl0g1yeero1 
-Cool ta 4C and ph ta 7.4 
-Store at 4C 

Buffer B: O.OIM Tris/HCL 
O.0015r-t EDTA 
26.7% w/ ... G1ycerol 
O.87mN MonothlOg1ycerol, 

-Add 66.7Sml. of glycerol and make up 
-Cool ta 4C and readJust ta ph 7.4 
-Store at 4C 

Buffer C: O.OlM Trls/HCL 
O.Od'15H EDTA 

ta 2SOmI. with buffer A , 

-25ml. stock buffer and make up to 25Oml. with dIS. water 
-Cool ta 4C and ph to 7.4 

Stock DES- 531uM 
-SIgma DES (m.w.-268) 
-DIssolve 1.43mg. ln IOml. of 100% ethanol 
-Store ln 4C 

Stock R5020: 531uM 
-NEN R5020 



• 1'.. 

-D1ss01 ve 1. 68mg. in IOrnl. of 10Q% ethanol 
-Store ln 4C 

Stock cortisol: 1327.5uH 
"- -Sigma hydrocortisone .. 

-Dissolve 4.81mg ln 1 ()nI. of 100% ethanol 
-store ln 4C () 

" Stock DHT: 132.8uM 
-Sigma DIlT 
-DIssolve 0.39mg. in IOrnI. pf 100% cthanol 

_ b 

-store in 4C ) 
lo'orking DES buffer 5JlnM ~ 
-Add lOul. of stock ors llnd 20ul. of 00% ethAnol to I(lml. bu(fer A 
-Store 1 n 4C 

Worklng RS029 buf fer: 5 JI nH 

\ 

\ 

-Add lOu1. of stock RS020, lOuI. of stock DtIT Bnd \OuI. of stock cort 1501 
-To l()nl. of buffer B 
-Store in 4C 

,Worklng Estradiol Tracer' [2.4.6. 7-JH(N)] S.OnM 
-Stock tracer NEN 2,4.6.7-JHE2 (O.2Smci/0.25m1) 
-Md 12. Sul. stoLk tracer und 87. Sul. of 100% ,'thanol la Hknl hue fl'r A 
-Cou nt on allquot and ddJu"ot ta ,\ finol conCI'nlrdt Ion 01 ~l !~,M 
-Store at 4C 

Work1ng R5020 tracer [IJ-melhyl-JII] 1611M 
-Stock tracer NEN 17-I'H:'thyl-JHH5020 
-Add 25.Oml. aod 75ml. of 100% ,'thanol lo Hlm!. bllft N A 
-Count an aliquot and adjust ta a finnl (on(l'nlrol Ion of l'mM 

• -Store at 4C 

Working E~troBen Dutfpr 
-Add 30u1. of 100% ethanol to IOrnI. 01 buf rpf A 
-Store at 4C 

\ 
Worklng Progestrone Bufler 
-Add lDul .. tock DIIT, 10ul 5tock (urll',nl ,If\d 10,,1. I!XJ% t'ttlllnoi tn Hlm!. 
of buf fH D 

l ' 

-Store at ~C 

Dcxtran Coated Chllfcool' (Dr~:) 
-4.Ogm of nOflt A chareonl III 41Jrnl of bufl"f 
-Sh.lkC' IInrl (('ntrtfug" lor l', mIn .. t l')(~) fpm 
-Removl" [in')~, 

-ReSUc,pf'nd p<,ll ... t ln I,()mj ,,1 b,,// .. 1 (' 

-Shnke and li)ntrl(uRf. lor II'}tTllfl 5t ,1c)(}fJ rr)m 
-Removc f ln<'5 

-DI'J501vpd 400mg 01 ,,,,.Urt,, T70 1(\ Illml ut btlffrr !, "nt! ",Id If) l',-ll,'( 
-RC'su~p('nd pel1 .. t And "", ... "1' to ',(..,1 "'ltt. b"(("f ( 
-k:cep overnlght nt 4r: !lI"(orr tJ~ .. 

-D11,,(lon of J'21) wlth buffl'f ( brCorl' LI~r 

t"f' 
t .' -

\ 
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Receptor Assay 

-Set up total blndlng (la and 2a) and non-speciflc blnding (lb ~nd Zb) tubes 
ln trlpllCate ln 10 X 75 m.m. polystyrene tubes for each Cytosol 

ESTRCX::EN RECEPTOR - PRCX::ESTRONE RECEPTOR 0 

la lb 2a 2b 
estrogen worklng 
buffer 1 SOu 1. 
progestrone 
worklng buffer ISOul. 
worklng DES ISOul. ~ worhng RS020 1 SOu 1. worklng 3HE2 SOul. SOul. 
working 3HRS020 SOul. SOUl. cytosol 200ul. 200ul. 200ul. 200ul. 

-Hix weIl and incubate at 4C for 16-18 hou;s 
-Add 40Oml. D.C.C. to aIl tubes and lncubate at 4C for 3Ornln. 
-CentrIfuge st 3000 xG for IS mIn. at 4C 
-Remove SOOul. allquot from each tube and add Sml. of sClntlllatlon 
fluld and count for 10 min. 6r 2% SIgma 

,. 

3 , 
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~ 

APPENDICÈS TO THE RESEA.RCH PROTOCOL OF 1984.,09 

This Annex con tains the Appendice~, w~th the same lauelling CA through Il). 

ta the research protocol dated 1984.09; sec secti on 2. '3. There is aQ index 

below, and a separa te title page for each Appendix. 
, . 

Appendix A: Food frequency qucstionna~rc 

B: Medical, smo~(]ng and reproducti ve Jlistory. questIonnaire 

'""J C: Chart Informatjon 
/ 

D: Letter of invitatlon gjven to patient when visHed in hospHal 

E: Br:east diseases pmnphlel 

F : Ma 1 l e dIe t ter 0 fin v Hall 0 n 

G: Consent form. 

H: Letter of t~anks for participation 

.. 

J ... 



Appendix A: Food frequency questi?nnaire 

Cover page (subject ID) 

Introductlon 

Dalry prnducts, eggs, peanut butter 

Meat 

Pou:J,.try, fish 

Prepared meats 

Cereals 

Bread, rolls, buns, rlce 

Vegetables 

Mixed dishes 

'Pasta, pizza 

,! 
1 

). 

Fruit; fruit ]uices and dpnks, vegétable juices 

Coffee, tea 

Beverages (aicoholic, soft, others) 

Desserts, snacks 

Socio-economic factors 
1 

Recipes 

Assessment of interview 

Page numbers 

1 - 2 

3 - '5 

6 
1 

7 

8 

9 - 10 

11 14 

15 

16 

17 - 18 

19 

20 

21 - 22A 

22B 

23 

24 

\ 

1 
,j 

'1 
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BREAST DISEASES S7\Jt>y 

Participant. 

Study Representative 

Date 

~4t. 

{ ~~I 1 1 1 1 1 
Subject ID 

.. 1 

• ! 



~ 

~ 

" 

Appendu A BREAST DISEASES STuny 

FOOD FREQUENCY QUESTIONNAIRE 
1 1 1 1 J 1 1 

DO r: 1 ; 1 
Sub)ect ID 

Neighbourhood Study Rep Time Began 
a.ln. [: 1 : 1 : 1 
p.rn. Year MOnth 

INTRODUCTION 

~ We are studying the types of food people eat and how this may influence health. l would therefore like to ask 
you sorne questions about your usua~et. Please keep in mind that the tnformatlon you glve will be kept 
strictly confldential. 

We would 11ke to know what you have been eatlng and drlnklng over tfie 4 months prlor to your 
recent breast surgery. We 10'111 be talk1ng about many d1fferent k1nds of food such as: dalry 
p'roducts, meat, flSh, poultry, breads, cereals, vegetables and fr,ult, 

Your surgery took place ln 
----~~------------

4 months before would have been ____ _ 

Jan Feb. Mar. Surgery Apr. May June July Aug. Sept Oct. 
4 Months Ago Sept. Oct .. Nov. Dee Jan. Feb Mar. Apr. May June 

would llke you to thin~ uack Over this 4 month p~eriod. 

" 
will ask you to look-at sorne cards and tell me whieh foods you ate during these last four months. 

Then l will ask y~u whether you ate those foods 

tJ 
- Dail~, that lS, every day 
- Weekly, at least once a week, but not every day 
- Monthly,at least once a month, but not every week 

the top of the cards (hand SHOWCARDS to respondent). 

"'" 
These dlVisions are shown at 

Let's begln by talking about your use of dairy produets . 

.0'" 

Nov, Dee. 

July • Aug. 

Day 

P'4. 

Q 
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- l -

D .. LIJ.LI 1 
NO.OF F 

, 
J -..J 

QUESTION ~OOE ITEM J /!f SERVING~ SERVING COMMENTS g D'HM SIZE 
l.> 

• S!lOWCARD l 0.>. 1 R Y P ROOUC'TS ~,> .. ~ .- , ,., 
~- 1\ :..- " , ,', 

Please look at the List of 01.01 White allk - Whole 11 
, 

types of .11k on the firat 
o.ru> Durinq the last 4 01 02 - 2\ 11 , 
DOnths vhat. types of MlU 

~ 

did yOU drink, not includ- 01.03 - Ski", 11 
inq .. 1111; used lncoftee, 
tea or on c.rea17 '" - --- 01.04 - Buttentilk 11 

-' Dld yeu drlnlt " ... 1111; 
d.l1y, weekly or 01.02 - Lnspeclfied 11 

IDO<"Ithly7 
(Of;l/M) 

B 'IOY 1IoIln.( qll1sses of • ~oçolate Hillt " , I!kt ~ .. ~ . ~, ,.-- ' ...... ,. W " dld you drink per ,7 
(commercial or home a/lde ;;':j Ri: '! 

1 
41'~ .1 I;~ r1~ lA 

C Ccaparf'd to L'Ils l!Iùdel vith ~lv .. q ,,,,ri ",ilkl J# ii;: ~. 

-
~cv large vAS your 

01.11 11 _ Whole 
~s" .. l serv inq? 

01.12 - 2\ 11 

01.13 - Slu .. 11 

01 12 - UnsD<.clfied 11 " , 
~ 
:l" ...... 

Cl 15 HOt chocolate 3J 
~,~t ..:~.:, ... -:"tP _.35 

'( '"'Ir ... ..::t c"",,-~.,late 
(zade frccn :I!,)( dr j 

... .c; s,-, ... ,r-!r.ee - ~ ~<t' 
~,.,)t w.)"pr' 

, 
Ct.he r 7 11 -~ -

1 

1 
.. 

.... 

<;., 
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'" ';",. 

~' 

~~ / ~\ 
a. 

--4 

- III -

/ ., 

t NO. OF 
QUESTION CODE ITEM J SERVINGS SERVING f-< COMMENTS H 

Q SIZE :> 
~ OWM Il; 

L.. 

1 

1· SHOWCIIPD .! YCX;URT 
, 

! I,·rum thl" l'st of YUGURTS 01.33 - Whol" Milk 12 

Ioo'hlC. .. ll types dId you cat? 

01 34 - 2 \ 12 
1 

Il (D{IoI/M) 01 15 - SI< lM M, lk 12 

l' C;crvlnqs 
01 34 - UnspeclfleJ 12 

C. 

. 
À 

~a~ the yogurt you had 
Ilsually frUit flavoureJ' 

(y /N) 

. , 

-

~ 

, 

. 
i would llke to ask about 01.66 EGGS - Cooked in Fat Unit 
~our use of EGGS. -. , 
ln drl~werlnq the quc~tlon 01 67 - Other" Uni -Jlease lnclude eggs eaten -
lione, ln ,omelettes or ln -
~andwlches. but not in -
~ or other ;;;;klng. -
A. (D/IoI/M) 1 

! 

~ -l' Eggs -1 -- - - ----

\ 

e' 

... 
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'" ) ~ .. 
-

p 
- 2 -

1·' 1 1 LL 1 l' . 
. t NO. OF 

OUESTION k:ODE ITEM J SERVINGS SERVING COMMENTS 
~ DWM SIZE 

·!,HOWCI\RD 3 CHEE5E 
..! 

f rOM th 1 S 11 st of Cf't.E:SES 02 01 Cottage Cheese-Cre.lln,'d 1) 

... hlCh' typo( .. ~S dl<J you pat.'> 

02.02 - 2\ ' ) 1 

" (D/,,/H) . 
Il ~ rVlnqs - Cottate 02.01 "- Uospeclfled l,.J 

- Hard - Other 
- Soft e.g. 5101 .. l1ilk 1) 

ltsp - Cream Cheesc 
Hard Cheese 

i 
02.05 e.q Cheddar 14 1 

- Chee~e 5pread Soft Cheese 
511ees - Processed 02 06 e.g. Brie CamerrJ ... H r t 14 

Chccse 
02.07 

Crea .. Cheese 

~ ".0 Phdndelnh IThs 

02 08 
Cheese 5pread 

In)~ e.o Chee"" W ' 

02.09 Processed Cheesc SI ,~c~ Uolt 

Ot~e~? SkI::! 111l" . 

r(ANUT BUTTER 
!)o() ."..Ct] e.lt p<t.:-anut butter" 

1\ «(1/101/11) 02 )) PEANU1' 8U1'n:.R 'lbs., 
J 

li Servlnq .... - lDSp 

, 

-

~ 
~ 

~~ -

, 

" : 
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fi" 
-.. 

- 3 -

t;f QUESTION ~OOE ITEM J 8 
~ 

Now 1 would l~ke to ask MEAT 
you "bout MEAT. At thlS 
po~nt • .I ollly want to 

BEEF dlSCUSS lndlvldual ~IC-
t Ion!> of mea t We will 

Ground &>t'f ~scus!>lng mixed d~shes 
such as casseroles later. Hap>t>urgers ~ 

, 
Regulilr ·SHOWCARD ri 

03.01 - Commercial-(McDonald) Uni 
lIere IS a llst of types of 

Large BEEF. Dur ~ng the last 03.02 - (Big Kac, Whopper) Unit 
four months which dld you 
eat.? . 
A (O/W/M) . 
li Hamburgers 

" ~ù you usually have 'i ::: C. 
thcse wlth CIIEESE? (yiN 
Dld you usually add 

" 
HJ\YONNIIISE~ (Y/N) '\. -, 

Wcre the flOMEHJ\DE 
03. )) (S Rt'gular 

15 - Homemadc - Reef HAMBURGERS USua 11 y prc-
p.:1red wlt.h Ilegular or Lec3'1 03.34 - Lc~n nl pf 15 fkcf? 

Il ID/W/M) 
01,11 - lin" '<.Clf1C,1 ,Il r, & 1I0memade flambulCgers 

i! C. Did you usually have .. the se wlth CHEESE? (Y/N 
Did you usual1y add 
HJ\ YONNIl 1 SE~ (Y/N) -

-
r 

---
NO. OF 

101 SERVINGS SERVING 1/') 

~ 101 
, SIZE w 

~ DWM .:.5 \-' 

) 

, 

~ 

• 

~. 

Il 1 1 1 1 1 \ 

COMMENTS 

---
-- - - -- - ----

. 
-------- --
----- -------- -

---
----

\ 

----
~---

'-

----- - -- ------, -
---,-

'--

-'" 

~ 

~ 
) 

$FMA~~~k~..l'~~%;'_~:";:::-'~.~..< . .,;_:".':"_.:' ___ = .. ':""c. __ ._~_ ... ____ ~':'::" ______ ";;';;""';"' __ "";;' _____ -"""'_""''''' ______________________ -------

; 
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~ ~ ~ .-
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\] 111111 

,;; NO. OF 101 J: , 
QUESTION ICODE ITEM J S~VINGS SERVING !II ..... 

COMMENTS 8 lai !II 
,-

SIZE 101 ..... . ,-
~ DWM :c l' 

u , 
Was "he HUITLOI\F you had ~ Reqular 

03_66 Hcatloaf - Bec! 16 
u$ud.lly m..llte wlth RtfJuldr -
or Lt~.\n Ht \. f" 0) 67 - Le"n Hpt. f 16 
A ([) fi,' 1 H) ---- - ------
B Sl~rvln9~ 0) 66 - Un·'peclflcd 16 . L Dld you usudlly ddd --- - --

CHE[SE' (Y IN) 
1 

1 
Dld you usudlly ddd ~ . -- - -- ---- -----GRAVY or SAUCE' (Y/N) 

- ----------
-J 

-, 

-------

1 
--. 

--. 0 

... - .. ------ --. 

0 

,;& -
----

---- --

" 

--
- - - ----~ .... ----

/' 
-

~"" 
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\ 1 1 1 1 1 1] 1 
----- iJ NO. OF <? 

QUESTlQN tODEi ITEM J a SERVINGS SERVING 
~ ~ COMMENTS . 

SIZE . 
~ ~ DWM 

:...-"""'-------

Il. (O/W/M) 1 -
hl. 

04.01 Roast 17 
~ervin9 - Roast, 

Steaks O~ 02 Steak 18 
, C. .J. ---- --., 

c 
Dld you u~ually eat the Other? . 

J fAT? (ViN) ------ --
Oid you usually add GRAVY 

. 
'--_. or SAUCE? Ci IN) 

r 
.- - -- .-- - - --

( 

._-.=J -

r--m1a.lCARD 5 PORl< 

~ 

From thlS llst of PORK - - ._-~ whieh type~ dld you eat 04.33 ChoPs . 19 
over the la!>t 4, months' . -. 

04.34 > Roast 17 

.. 
A. (D/W/M) -. 

Chops 04.35 Sparerlbs "uI" 
B. Servings - Roast 

--~._-= 
Sparerlbs 04.36 Bacon - Slde,(reqular) Unlt 
Ham 

Slices - Bacon 04.37 - Back, Peameal Unit 

.t ~ 

Cold Cllt - -" 
C (Spa rel' lbs) 04 38 Ham - Cured J) ~ USing thls ruler, , --. 

1 pledse show'me the 04.39 - Culd Cut Slices Unlt 
1 length and breadth ---- - -- --

04.40 - Picnle, ;~;~age 1 of your usual serving )) 1 

of "parer lbs ------- --~~ 
Dld you usually eat the Othe l'? . 1 

fATi"l" (ViN) 

Old you usuafly add GRAVY 
or SAUCE? (VIN) -- ------ -----_. 

0' 

f 

---- ---'-
" ----_.- ._---, . 

. 

s ~ "il 

.. 



( ) 
J • ~ ~ 

}. 

'" ... .-' 
t> 

o 

~~~~ 
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ln-[ 1 1 1 1 

~ 
NO. OF 

QUESTION ~OOE ITEM .J SERVINGS SERVING f< (Il COMMENTS 0( "-, ~ D'NM SIZE '" IJ 

• SI«'~AJlD 6 VEAL 
~rlnq the IAst 4 month$ 
\Wh lch I.t.r~"i on ~thlS l,st 

OS 01 Chops 19 l, J ., t ~ 1 ~ (~t ') 
(Schn il7 .. 1 

il 'Io.)/~ ',..) 05 02 Cutl .. ts Scallopln,l 19 
1< Ct-..:-r .. . 

\..~\. t 1 r{, 50 OS 03 RO<1lst 17 

• ( r... L r ~ "; ... re.F,l 
Other ~ 

t:> 

• lJ • ~'" ,-'su.>lll e .. t tt-" l.A.MB 

H\7' () --, 1 ----
"1' ,,,, y J~ljJd t)o ~J-.l ~PA'.Y OS J3 Chops 19 

r .\c '> - ~ ..,. 1 Y 1; \ -----
05 H Ro...st 17 ~ 

~--- -- ---~-

ether? -- -- ---· : H~ \ô.' ,;. , r 
~ 

'l'Y'vA'I ~.D GL.l..'lDt:t.AR ,,<..).',5 - . 
r(,~ t'1l~ ~ .. '$ ': c! c;; .. :: ........... ( -
,--l -; _'-":--"(,.,0...,\:;: ~f>..A7"S ...t-l':;'ï. 05 &6 H~.l:-t )7 -------- -
• + ! • ~'. • ... " t. ." , -, 

, I~) f; 1 L l vf! r - Be ~ f • ?Orl lÎ ------------'-\ .. .. 
It ,- ; ~ "''j t'a - Ca 1 r :"",)-.:\ 1 ") 

-:::. ;...::. - ,-... -:k.~- - ~.!..~ 'r -----
. ! J '( •• ~ l " , - ~ • y 

.A , \ ... -" -~ 7:-'" - (le -r . , , .. ' . 
Ct""~r :-r~."'" I0Il< lts - . ----- -

L-j ,- - - -- - -----,-

1 
j -

0 , - -----
1 

1 1 - ----

" 
~ 

1 1 
, 

1 
---

1 1 -- !~- J __ I~ 

1 

/ ~ 



~ , 
), ~ 

If( 

" - 6 -

G r 1 1 1 1 1 1 l 
i;j NO. OF 

QUESTION ~OOE ITEM ,J a SERVINGS SERVING c COMMENTS .... III 

DWM SIZE .>< ....... ~ III .., 

• SIJOWCARD B 
1 POUL'T'R V c From thlS list of POULTRY o 

whlCh dld you cat over the Chlcken-Commerclal Frled · lclst 4 months":> ---
- Home Fried-Breaded · -Il. (O/W/M) - '-

B oWhich pieces did you 
t ------

usually eat and how - Homê Frled-Unbreaded * many dld you have per 
(O/W/M)? - Barbecued · Dld you usually eat the -----SKIN' (YIN) - Baked, Roasted * Dld you usually add GRAVY 

- _-l __ --;r---
or SAUCE' (Y/N) - Chlcken salad lc 

? 

- Other? 

- - - - . -- - - -~--

• SHüWCARD 9 -------
~ 

From thlS llst of FISH f'ISH 

-------"",hich dld you eat Over the 
06.66 Breadedt- ,f 

last 4 months" Rilt tPr"i!l'ortions IUn lt ,..., • ----- ------
06·67 

Breaded/ 
Battered Stic~.:; 1J.ln t --- - -----À. (O/W/M) 06.75 Salmon-fresh, frozen 20 

~---- ----- ----[J. Portlons-Breaded 
Other flSh- fresh,frozen 

~ t lck s -Breaded 
S<!rvlngs-Salmon - ---

-Other F1Sh 06.68 - frl ed 20 
-Canned -------/ 

06.69 - baked,brOlled 20 , 
0 -Shellfish 

( c f--- - -- -- - -----
Ilid yOu usualir add a saUCE 06.70 ean,.ed-Oll Pack le r.uch as TARTA $AUCE, 

- ---- -- - - -MAYONNIlISE or any other G6.71 -Watcr Pack ie hIlT-O"'SE S"'UCE' (Y/N) 
- -- ------ -- ---

06.73 Shell f ish-F'oed le 
------ ----

1 
!o6. 72 Sheilflsh-Other ~c 

~- -- ---~~ 

1 
(t.una. 

Ile' Fish " ... lad salmon) 
-è 

~ 



r . 

1 
1 

1 

1 
, 
l 
! , , 

... c 

'" 

- 7 -

-..1 NO. OF' 
QUESTION ~OOE ITEM J ~ SERVINGS 8 DWM ~ 

'::;'Jh~,I!J.èr) 10 
PREPJl.RfD "'FJl.TS 

1 l' M t ~ .. $ 1 1 r,t " f l'RH'MU' 

""tA"';' ~., II » LÏld )ÇU Lat 

, .. r ,. "-,~ 1 1"" t 1 MIt)fl t ~ ~ ., 

" , , .., "1 

l' l ~ces-{ ......... i .. 'IlI'1 .. , 

-'~c\'l~i Cuts 
- t \ n ... h-r..:,n jIo4t'Jt 

:>- ,; - :... l 'or 'i. rW\J r r; !. 

-PJtf' 

: ..... \. .., - ~.'.J"'-'tH1t·S 

~ W ~ ," r.~ r ..... 

t r .. 1 .... .; --;.-"-" 1:' ~ ~\! l ! 

1 . 'S ! ~ } J: j,.! 

Io!\'~ \ l 41 .. ',.\ r ' ' 1 • ... 

.. '.' ,- . ..... <,' .. t t· ':i 

....... ' - "'1.' • 'il. "', -.. 
" - . ,. ~ . 
- . . ~ :: . 

" " .J • .! ':. \ .. r 
\ , , r "'",\ ' JI~.1.: -- , ... 

. _. -- - -_._--

'l: .,;; ~. f" ~ '! 

07 01 

07 02 

07 0) 

07 04 

07.05 

:)7 

07 \ 

(>' 

:j7 

, 
1 

1 ,----
j 

"'A.i' r 

:·· .. [0 

-

El<> 1 O<'1n" • Other C .. dd ("'1t \Jnl 

S .. I" ... Un l. t 

Lunchecn .Me,:tt f Cal',"o Un lt 

Llvcr\al'\Jr~t, Pate Thsr 

$.aUS.lqcs - iieguldr V"l l t 

- L.l Pl" Unlt 

Wle.,ers -. t'lequ Id ~ U'"'l t 

- - I ... \rqt , v,nt 
t; 

~..lt S31~ l ,e: 
Ot .... e ... ., . 

C!. "1P r """ .q ~ -1 . 
. 1 

1 

-----l--f-·~ 
N==:'~"" rt.l;;~ ).(! r ~...,.. _::..:.. ~-~E: 

r . 
'---' 

~[J Il 

.; 

[ 1 1 1 1 .~ 1 1 
, 

SERVING :1: 
"-

S,IZE tIl 
"-

" 
COMMENTS 

---t 

--l 

L. ________ _ ±-_:-_. j 

._-------, 

" 
~ 

-

-

----

c r. 

o 
... ~ ..... Il 1::--'" ;::",,,s.#!> .~~ .. '!L.1!.e- ..... .JI!.. ~r,:t' .. t.a.;~ c! Ali ~ ... {" 'l'''C4 t • fls .... ~ - ~- ;-..:r..J t t r-J rC~ ~te ~~s ~sJa~:y "'IE.:;' fIO, 

, , 

t 1 

~ 

'" 



~ 

~ 

'>--7 

QUESTION ~OOE ITEM 

1 ~uld now 11ke ta 
dl.SCUSS t.he CEREA.LS and CEREALS (Please l,s~) 

AREAfJS Vou have eaten 
over the last 4 rnonths. 

SIlOWCJ\RD 11 

rom thlS llst of CERFALS 
~hlCh klnds dld you eat? 
'lease Include hot cereal~ 
~. (D/W/M) 
Il. 1<0",1 s 

D1d you usudlly ddd SUGAR 
lf 1l0NEY to yOllf cereal? pther7 
~hl.ch ceceals did you add 
é>UGAR ta? 

-
~i~h ceceals dld you add 
IIONEY ta? 

1 

. 
0 

\>IIIEAT BRAN ~HEAT BRJ\N 
lA IO/W/I1) 
Il, Thsp. 
--- _ .. _- ----_ ... _.- ------ - -

Wlldt type of MILl< or CREAM did Vou u,>ually use on voue 
Whole Mllk 

2\ Mllk 

Skim Mllk 

-- -- ---------- UnspeclflC'd 

- u -

t;j NO. OF 
J 8 SERVINGS 

~ DWM 
" 

130100'1 

> 

bowl 

bSD 

---

cereal? (Please Check 

~
(l) " Table Cream 

( 2 ) Ha lf .. Ha l f 

(1) Unspeclfled 

Mil k (2) 

a::T >-SERVING ~ w 
SIZE <.!l z 

::> 0 
Vl :I: 

" 

+ 
-

Cream 

Cre am 

O. K 

§(51 

(6) 

(S) 

(2 ) 

~ 

";, 

CQ 

I-CI 1 0_1_1 

COMMENTS . 
----

" 1 

~ 

1 

If 

'-



---- ) ~ 
"'" 

~ 1 

~ 

,/ 

.~ - ') --. 
[[]~J_I 1 1 . 

.-" 
i;f NO_OF 

ti~ QUESTION ~OOE ITEM .; B SERVINGS SERVING 
!( COMMENTS 

SIZE ~~ 
~ DWM '" VlUl . 511(~CJ\fltJ 1: BIIEADS, BUNS. RorLS 

ri ;ro~ th~s l,st of BREADS, 
!'l''lS ~n,J ~<'l LS wh 1 Ch d Id 09 01 ~ite Un 1 ( ~-

,'- U ('..l t ('Vt.:~r the \ast 1 ' 

l'\'k.."'nlth-; ') 09 02 1oIhoie ~e .. t (40-&0\ l Uni 

... Ir) '10' lM \ i 09.03 1oIho 1 e 10Ihea q, (100.1 UnIt -
8 Sllces • Br .. ad 

09 02 Wholc Wheat,unspecltled Unit 
Il,,115 
B-...l"1S 

Bd,,<'1 s 
0904 Rye' l1qht 21 

crùl~""'lts 09_05 Rye - d,H'. PumpernlcKel 21 . 
~~1 j '1-)'1 tr~!)lll, a,lj . 
l' "0~ M <." ·" ..... JtGJl R l ~E:? Other" 21 

, ) ',\ 

, j " . 'J ~ 1 ! ~ -( .! jJ ,} ~"" , 
't l. ! ~: H ~~'Y cr cth ... r . 

1 -, L'7' .;" ,~-..: " t'r ",1 , 
-

~ 

1 

1 
r 

-q ') r,t~"1""r ?ol15 [h~ns. - ~"llt(> 22 '-1 
Co] _)4 - .'1-!ole ~'t,Cdt 22 

["9 ):, 
Jr~p' • ..t. r(!PT QJrs L'c,l t -

'" cq J6 »0 t Do::KJ Pu ", S U .... ,lt <.l.. 
,-

-.j , -Cl _~\ ~ ,,- l t - i ('. n -r~:SS,,-ts 1'-' l ~ t t:.. :- t l' , t. ... tt 

1 
1 

1c~"' .. r7 
. 

1 

J 

j 

----- ~ 



~.---':7'"-~-::.-œ .. 

A ti /lU/!, 

<-

- 10 -

[1 1 1 IlL l --

1 
, 

NO. OF , t;j 
~g QUESTION IcODE ITEM J 8 SERVINGS SERVING 

COMMENTS ~ ~ DWM SIZE 
'" *~ . SflOWCI\RD 13 

IQulek Bre~ds _ ~~~~~~ts, 
, 

10.01 Uni From thlS IISt WhlCh dld 

'; 

you cat OVer the la st 4 " 10 02 - Corn Bread 23 mont.hs? 
A (D/w/M) 10.03 - FeUit & Nut Sredd 21 
B. BIScuits 

Sconcs 10.04 - Other? 
Servlngs-Corn Bread 

" Sllces-~ru~t Bread 10.OS Huffit>s - Bran 24 
Muffins 
Scrvlngs-Pancakes - Other? 24 
S~rvl~gs-Waffles 
Sllces-Frénch Toast 10.10 Pancakes ~ule 
Breadstlcks 
Melba Toast 10.11 Wafnes ~ule 
Crackers 

C. (Pancake) Using this 10.12 French Toast 21 ; 
f'uler, please show me the 

10.33 8readstlcks UnI -diameter Qf your usual 
serv~ng of pancakes. 

10.34 Melba Toast Unit • (Waff~e) USlng this ruler, . 
plcase show me the dimen-

10 1<; 'Sni!" l'r,,rkpr<; lin,' slons of your usual 
~crvlng of waffles. Other Crackers? Uni! 
Dld you usually add BUTTER . 
or HIIRGIIRINE? (yLN) 
D,d you usually add JAH. 
JELLY. SYRUP or other 
SWEE"I' SPRElID? (YIN) 

~- fRIED 
10.66 Rlce - fned 25 - STEAHED 

10.67 - St.eam,·d 25 Q 

1\. (D/W/H) / ......... 

B Sl'rv lngs -
C. . 
Dld you usually adJ BUTTER , 
MARGARINE or GRAVY~ (yINI 

.. 



"> 

" , 

QUESTION 

1 ... 11 1 no .... be d1s.:usslnq 
~ qrùUp~ of VfGETABLES 

l
, t lrst j;,t' 5 ta lit. about 

P'.JTAroES. POTATOES c .. n-
lbe pf~pdr~d ln many 
! dtff< rent ",ays l """",ld 

i 11II.e te L.ll< abo<Jt ed~h 
lof the .. sepdr .. tely 

Sf10WCARD 14 

~OOE ITEM 

VEGE"l'''HLES " 

POTATOES 

11 011 Bdked 

11 021 Bolled '" 

.J..L...Q.1 ~shed 

- 11 -

..; 

ln 1--r-
26 

SERVING 
SIZE 

Il ! 

l
.e ... 

[Du 1 LI \ 1 

COMMENTS 

!--t---II--t- t--f--'----- --- -~ 
--t~t--+--tH - ------

.!:...., le" types cf POTATOES 0'1 Q 1 
1 t h 1 ~ 1 1 5 t d! d ) OU e a t cve rI-I-_l .... l ....... _"""4-f_ ....... F;..Jrue::.;ou;r .... hU-LfJ.(;..Jlup:.,j",--

---0-1.2 
_ -1.B._1 Il 

i tLe last ~ "",,,t'1s1 

1" ID'.,'M} 

11 05 Pan fned ?r 1'3511 B~".~1---4-2~1 1--i---t11-.!--.+-+-.,f---'-

5c .. lloped-~~ILe~C' _'1 ~- ~U._ 
- ... ,t~out cheesp 28 

- - -- ~ -I--tl-t-I -+-1 ~Ift-! -+-1 -+1-+1-+ 

Othee' --- - - i =tl 
G?AV'(,! I.II_I_~"-+--+--

1 i -1--1- -r- --\ 1,- -fi-
l ! 1 1 1 

! ! -r i - 1 - - r -: -
R-Tl-JI~~ - -i~ -1 --- -

1 - -- --\-1 - - - --------i 

1 ---i-l-- 1 1 1 ____ _ i-J---- -·-l~-!_-~tGt~~ _ln --~-- -~-~=-~-

1106 
-+--~~I_+_4~+__+ 

fi 

l' 

i 
,::'\lj ye\,. usu.allf .aj~ 

~ ",f_:<~E. t'tTI-rFt ~r 

11 07 fv,k('J POt,~t0CS 

"vll.·J l';:>U'tCRS 

S~rvlnq$ - ether 
li l'A Sdlaj 

'<." ':R[..\J«' 

,1 "'1 

-'--

~ ~) 



~ 

QUESTION ~OOE 

• SHOWCARD 15 

Now letls dlSCUSS other 
VEGETABLES WhlCh arc caten 12.01 
a~ lndlvldual vegetables, 
rather than ln mlxed 12.02 
dlshes ~uçh as stews or 
Jalads. 12 03 

Could yotl please tell me 
_i2 04 ",hlCh of the vegetables 

on thlS llst you have 12 05 
«ùten elther raw, cooked, -
or cann'ed. 12.06 
A (D/W/M) . 
lJ Corrats 12.07 

Cobs of Corn 
12.08 

Scrvlng~ - Other 
C 

12.09 
W,,~ r,\T added ln 

12.10 
lJrepù rat lon or a t the 
table' 

(y /N) 12.11 . 
12 12 , 

W'd<l !:>41I1Cl.' (such as 
12 13 LI!è.E:'F ',AUCE or WIlITE 

'>AUer) "ddul to the 12 14 
ve9l'tdble,,' 

(Y/N) 12.1~ 

12.16 

12.17 

-

- 12 -

,;; 
ITEM J 8 

~ 

VEGETABLES B 

$weet Potatoes - r(>\Jular 26 

- candled le 

- dll't pP':.!' le 

Yams 26 

Turnlps 27 

8eets 27 

Carrots - ra", UnIt 

- eandleu le 

- Cooked, Canncd le 

Corn - on cob Unit 

, 
- Oth"c 29 

Drllons IC 

Green/Yello'" Bean 29 

Sean/Ai fal fa Sprouts le 

Green Peas 29 

Hixed Vegetables 29 

Lima !Jeans lc 

Othe r Bean s, Pbl"- r"ntll, IC 

NO. OF 
SERVINGS SERVING 

E~ OWM SIZE 

, 

-

1--

/' 

,- 1 1 1 1 1 1 1 

COMMENTS 

~ 

-

~-

Î 
~I 

J 

1 

1 

J 
~ 

~ 

.
ç' 
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QUESTION 
..,J NO OF 

2: SERVINGS 
§ DWM 

k:OOE ITEM J SERVING
1 

E-< 

SIZE t:: 
I<l 
U 
::> 
.t. 

'" 

[, 1 1 1 1 1 ] 1 

COMMENTS _ 

t
· SH\"-'I:M<D IG 

t~ rem thl~ llcot of 

1.!<.f./lHltS. could you 

! 1 H:œrI\BLE:S C -,-- ------+--1 1 III Il t 1 1 
1] 01 Beet Grecn" 29 

, i-2-:: Il 1\..·~\·.1 t~ Il rfIoC .. hlCh yuu 

j."" \,,~ l t t. Il 

i 
1 \ (l' W,I"1) 

11< 

1 
1 

1 

1 

St rVlrq~-Bc('t Gree 15 

to ~1.udsh 

.... r"\ ... ,r~ ot A~F....Jrd] ..... !;) 

.,:,lll .. :::. of Cl.lery 

"''''\. ull GrL.en PCPk--~'rs 

""h.:"lc 7L~t0es 

"'Vdc~~t ... "')s 

- ---
,13.021 B ,---! __ YOCCOII 

1) ,0) Bru"'.sels (.prout'-l 

113,041 Catibagi? 

1),05 Caullflo,"",r 

Il' 06 1 Spln"ch 

113 071 Zucchlnl 

_1 _ 

2') 
-~ -f--

29 

-, f--+-+-1~---i--i-, 

- -'-+--H-- +--

---t- Il! ..+--+-+--t-

- ---l- - ~ -4--1- t--1t-tr t-+- . 
2') 

- - -+- -i--+- 1 -ff-I -+-4-f--

---l--_ 

t-~'J! III Il 1 1 ~ 

1 
1 

13 CS Squash (other tyf'c') ~~l~;- j Illttll 1 t-------
1 

r---l-------

:'-1,,> f".T djdcd ln , 
l' rt ç'...lr.!tlC"1 Of It tt (' 
i' ,t 1 .. ' cr :111 

.... 1:1. 5dhCe tSd::h .lS CIllE!>!: 

-r .iHl7E 5~l\:E) .!~cler 
{Y'N) 

•• A.!tt"'rnlt:\oC Qut'ioSlt<...ns 

:r ~t,,<\ l d t<ln Ln-; abcut 

13 09 .... spa ragus 

1) 10 ~ ': .. !..c..::.z _____ 
1 

r 1) 111 l:ir!:f'n fer~r 

7':"r'",.)to 1 J 12 
-----

l0...ll1 __ A"C< ~ .. j,)-

,trot" u .... e o! c..!ch 1#JdlV!.Choldl! ! ": ., 
l , •• ;"",her t 

! ... ~;«"tdbLt:' lLt. s c.;:.nslder 

~r--C's~ _c-qs. ..lS cS gr~;~ l 
1 l". I)U 1 . ..1 t C~.J F t~.l se tell ~ 1 

\"'...,v :!t~..., )~J t-.lve (:tte.... • 
1,.('<-?eL'Ü.le..:; frct"\ t,1S .;ro-.... r r----1,----------, Il J 99!' .i'L ...... A!. ':a:;E'7ÂL_L, _ 

l~i~:~ ... ;~~ ",cr -L-;S :lI J .~, I-I ___ ~I--------
i 

l 

----1 t -
IU"l t . -r --1 ---;-f- 1 1 Il 1 1 1 1 1 

1 ~nl: 

- .- t-+--lt- -1 -t--+-- - - -

----

-l~~ ..-.~ 

1 

so.'~ '=t -r--- 1 1 
--- -~- - ~---

UnI t 
~-- -t- 1--+-11 1 1 1 

,---- --
L'nit - ... - .......... - l- f--+--11~+--+--

1-
- ... -~----~-' -j---t-t--J.--lt-I -+-+---i 

---t-
1 --,,-l_ 
I - t -t---

1 1 
---l-~--

l ,\ 

-r--I----!.-l ·1 =-~~-=3 
--rr--'------l 

1 

" 1 

"--=-----

,t 
",~~I 

• 

-----

" 
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A ~ 

'" 

.., 

- 14 -

[ 1 1 1 IlL 1 
, 

! 
NO. OF '" '-. 

k:ODE J SERVINGS SERVING 
.", :=-QUESTION ITEM CI! 

COMMENTS ::J 

OWM SIZE '; Ol 1-
<Il 

• SIICft/CARD 17 U CI! 

VEGETABLES 0 
From th,s l,st of SA LADS 
PIl~I~~ and 01 IVES which SAI .... OS 
dl~ you cat Over the l~st 
4 month,,? 14.01 Bean le 
1\ (0/101/11) 

[J. Servlngs 14.Q2 ~arrot & Ra sin 
, 

le . 
c 

14.03 Chef' 5 l~~~~l che('~c, mea 'K 
, 

O,d you vsually add 14 .04 Coleslaw (eabba~ le , CALORIE REOUCED DRESSING 
ta your (Chef's. Comblna-

14 '.05 tIan, Splnach) salad?(Y/N) 
COmblnat~on/LcttuL~ • 

_ To_~ <pn Toma to 1 Ile 

14.06 Spinach lC 
Old you vsually add 
REGULAR SALAD DRESSING Other? . 
to your (Chef's. Comblna-
tian, Spinach) salad?(Y/N) 14.33 PICKLES':Sweetpick.les . 

14 .34 -Sweet oJ.ckl YQ . !h.s.n 
. ~ 

,~ 

14.35 Olives -black, large Unlt 
-<> 

14.36 -green, medium Unlt 
• SHOWCARD 18 
From the llst of SOUPS SOUPS 

Whlth dld you eat? 
14 66 Bean Pea ""nttl ~owl 

A. CO/W/M) c 

il UOwls 14.67 Clear Soups Powl 
14.66 made .... th Cream SOUps-water âowl c. , 
14.69 -made wlth mllk acwl 

Were therc any other types 
of soup that you had? 14.70 Chunky Souf'S powl 

l' r''' 
Other7 ...... 

If "yesO, REP~AT A.B.C. . 
1 



". 

~ ) 

~ 
( 

- 15 -

ITLLI 1 1 1 
il 

/ 
-

l 

f 
NO. OF 

QUESTION ~ODE ITEM J SERVINGS SERVING COMMENTS 
) OWM SIZE 

-
• SIIa.;CARI> l 'l MIXEO DISHES -
fferc ,s " l,st of some 
STEWS and CASS~ROLES . STEWS 
lould l'ou ple,,~e tell me 
~tllC~ you have eaten' IS 01 Beet a~ Veqetable Ste", ~wl ; 

'" fO/Io'/I1) 15.02 Chicken Ste ... ~o ... 1 1 

1!. 

H <" rv ,ng/Bo .. l s 0111, cO~h c~~e l 15 0) ""t '<lOS 00 ... 1 

L tleoqth x diameter Chili Con Carne , , 15.04 . 
wl thout Bean~ Buwl of Cabbaqe Roll) 

" 

Ar(~ rhere dOy other t.ypes 15 05 Pish Stew ~owl 
of si~.S/lASSEROLES ,ou 
r-..l .... C' ~<\tcn thdt we h.lve 15 06 Irish Ste ... 130"'1 
net Il 1 ~cussed'" 

If '"<''' " recor_J nane of Othe r? ~o ... l 
,\'.Sh 

~ 

1\ Ir> ';", Hl -
II _t... r ... l.n'1~ 

CASSEROUS 

(' - 1') )) Beef " J(ldney Pl(' )2 

'" 1) ..... t.' plLdse jlSCU~~ lS )4 Cabt'.:lqe Roll ule 
,~t t l • l ~ 0 f tt--t.~ rCClpot..l a-t 

th!..' 1..~(,1 of the 10, 35 Ch,ckeo P'L 32 
l,If' ~t. l con.Il rt""} 

15.36 Shepherd's 'Ple )2 

p 

IS )7 Tourt ler~ (Por>. P l~ ) 32 

Othee? . 
1 

'\ 
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~ ~ 

(.. 
c " 

.' 

- 16 - r--r-'-""'-r--T-'-~ 
~ 

i;j NO. OF 
QUESTION CODE ITEM .; a SERVINGS SERVING - COMMENTS 

~ DWM SIZE 

. SIIOWCIIRO 20 PASTA ~ 

From""thlS LIst of PASTA 
16 01 spaghettI - Tomato Sauce IC 

and PIZZA WhlCh dld you 16.02 
- Torr.d to Sauce 

eat durlnq the past 4 and Cheese le 
month~? 

16.03 
- !tallan 

le 
M""t <;"",-., 

A. (O/W/H) 16.04 
- HeatbalLs I.e . 

"nn <;"",-" - A 

B. Servlngs 16.05 Macaroni and Cheese le 

C. 16.06 Macaron i Salad le 

-16.07 Egg Noodles - Fat added le 

16.08 - Meat added le 

1 

~ 16.09 23 
~ 

Other Pasta? le 

. 
, 

LM 
'c 

16.3) PIZZA - wlthout meùt Unit 

A. W/W/H) 16.34 - Wl th meilt. Unl t 

B. Fraction of a whole 1 
Plzza <l, l, etc) 

Was the PIZZA you usually , 
had larqc.medlum or small , 

~ 

(L/H/S) 

" 
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[J 1 11-'\ 1 
" 

0 1 
i;f NO, OF 

n li OU ESTION jeoOE ITEM J a SERVINGSI SERVlNG 
g: ~ COMMENTS 

~ DWM SIZE gl/l 
• SHOWCARD 21 r " r r$ y ~, 

~ . ~. 
FRUIT !y. . ~ . 

New let's talk about • . ' 
In dlscussing t~e 17.01 Apples - fresh 

, 
Uni t'RUIT. 

e ru 1 t yeu have ea,ten. Applesauce. cookedapples .; 
please include fruit' 17.02 - unsweetened le 
eaten alon~. whether rav, - sveetened vith le 

~ 

cooked or canned. and 11 03 <;uOl\" Clr hnnpv 

fruit used on cereal. W. 1 Il ~ . 
are also intetested in ~7_04 ls.-nAna .. ,- fr .. "h IlInl .. ~ 

, 

whether the canned fruit 17.05 Cherries - fresh le 
you eat 1. packed ln . 
syrup. 11.06 - canned le 

17.07 Grapefruit - (resh Unil il " ~ .-
..-

A. (DAi/Ml 
17.08 - canned lQ 

8. Unlts - how Dany 17.09 Grapes - fresh Ic ! 

Serv1ngs - ; cUI' 
. 

"" 
Fractlon of Whole - 17.10 - Ci\nllt'd le 

Plclen 0 

17.11 Orange,,' • f resh Un" 
C -

W"S your e ....... ~'E:D Fl'Hil-:-
17.12 - Cc1fllll.\! le 

'--. 
p.sclt.e,j ln syrup' (Y, 'i) 1713 Peachc!. - frt. ~h Uilll 
Incl ~ou d\.\..l a ",'PPIIIG 5\.oC~ 

... , ""111 PL') CRL-\ ... leE 17 14 - Cdnl.,-.I !e 
U'f.A)O.. Of other roPPU"~) 

17 15 P""rs - fr,-sll 
(y "Il 

Unl t 

~ 

[Hd yuu .1<l.l SllGAR or PaJEY 
17 .16 

{ù Jü.jf fruit' (Y/'I) 
- C.JnrH.Ù le / 

~ 1717 Plneapple : tlr,,~l' le .. 
17.18 - Cdrr le l . , 
17.19 P1uIIs ., fte"h Uni t 

1 
17.20 - Canncd le 

1 

( 



• ,.. 
1'" 

... 
~, 

~ 

\. 

1 1 1 1 1 
~I 

1 . 
NO.OR~ 

, 

~ 
~~ ~ ou ESTION ~ODE ITEM J 8 SERVIN SERVING ... 

~ COMMENTS , 
SI2E 8 0. 

~ DWM 
~ ~ I~ 

FRUIT (cont'd .. ) 17 21 Prunes - dcied mcooked le 
~ " ~,IIOWCI\RD 21A . 17.22 - cooked le 

17.23 Strawberries - (re~h le 

17.24 - frozen le 

A. (D/W/H) 17 25 Tal'lqer ine - rresh Uni 

B. Unlts - how many 17.26 Fruit Cocktail - canned Ic 
Servinqs - 1 Cup '. 

17.27 Fruit Sa1ad - fresh~ , Ic 
fraction of Whole - - canned je 

--, 
Melon 

Honeydew Melon le • J ~ CANNED FRUIT 

17.28 
, -

packed in syrup' (Y/N) 17.29 Other Helon lU 

Did you add a TOPPING Othe~ frult? ... su ch as WHIPPED CREAH, 
ICL CREAH, or other .,.... 
TOPPING~ (Y/N) 

, , 
~d you add SUGAR or 
HONEY to your fruit~ 

(Y/H) 

'"' . . , 

,; 
c. 

-1 
~ 

.,1 1 ',. 

.... 

~ 
:> \.. 



~ ? 
,) .,.;$ 

~..,!:.. .. 

.... . , 
'" 

1 
J 

lB 

" '''' 
1 1 1 l 1 1 1 l 

. ( 

VaOE 
,;; NO, OF 

QUESTION r--- ITEM .J SERVINGS SERVING COMMENTS 
< / 

8 '-" SIZE 
~ DWM 

~ -, . . JtlOIoCARD n- fRUIT JUICES - . 
Fr .... "'m thlS II~t of JUICLS, lfi "-
W+\lth 111d 'you drink. Qver If' 01 Or.,nqe JUlce 40z 

th( 1 ~ ~l \ ~Hlth5~ 

Plt: .lS(" Ille lu~,- ~ny )0 le (. 5 1') 02 Apple Juire 40z 

_hl~~ yeu ~~ve us~J ~s 10 .0) 
GrapefrUIt Ju1ce -

~l.r~ ~lth alcohollC - 'lnsweetencd 4QZ 

t"t'" r f .!lit" '!:> 
-' lil 04 - s .... eelened 400: 

Cl Jo (D,,,, 'H' , 
18.05 Cr3nberry JUlce CocktaIl 40z 

l' (;135'.<" 
Graf'<' Jùlce - cdnncd 

,- 18 0(, 'v" 1 ~ 1 "", c 
n 

18 '07 - fro!.en 
. 

4;)z 

18 C8 Apr lcot t-tect.:lr 40z 

18 C') L-c~"aJ~. Ll""&>t..'adp ~0Z. 

1'l ll- Pinea ..... ;:: l:$!' .... ~1.!lCe ~oz 

~ 
0 

'" ' , ?r ... "le JJ1Ce ':02 .. 
~ 

(' t r-f r ') ':cz r 
" ) --fi- : ... l ~: "li'"..., 

Il ~ " " ~ -",- - ~. "'':-1.., 4'" 

1 
.-

f 

,~ , :."t\:L-A.E<[ ":1..::-[ 
, 

! - , 

Î !.9 .,~ -.::t:\..I':,.,,;. •• : .ncc ~c : -
~lx~j ~p;~t~~.e : .. ..:e 

1 1 

1 

: l f. i 
C -; .... " ~ ........ - .ç.:.._ ......... -

-r~ 
C~l-t'r' . -. 

~--~_ .. - -- _1' -, 

J 

1 



~ 
1 

~~ 

-----

QUESTION 

There dre sorne other 
beverilges that l would 
llke to ask about. There 
IS no card for these, 50 

we wIll dlSCUSS each 
lndlvldua11y 

A. (O/W/M/l 

fi Cùps 

C 

O. What dit! Vou usual1y 
use ln your coffee7 

Who1e Hllk 
2\ Milk 
Sklm "1l1k 
Cream 
Po\o/dered Whitner 
Llyu Id" Wh l tner 

.. (If more than one of 
the dbove) ln 'What 
()forcent of the total 
ClipS of coffee dld 
yOll lI~e each of these~ 

1 Illd Vou usually use 
!;'!UfJà r ln your coffee? 

(Y/N) 
H~PfAT A,B,C.O.E.F. for Te, 

C;. (lea only) Did l'ou 
u~ually Use honey ln 
youz.tea? (Y/N) 

1 g 

---- o 
C;> 

- 19 -

CODE ITEM J 

19 01 COFFEE Decdffeinated 

c 

19.02 Ordlnary --- r--
19.03 Milk - Whole --
19.04' - 2\ -----
19.05 - Sk lm 

- -
19.06 

Cr~ ___ o. 

19.07 Whitener - Powder 

19.08 - Liquid 
-

-------.-
- --

----
" -- -

19.33 TEA Ordlnary BloILk 
-- --

19.34 Other ~.~ - -

19.35 Hilk - Whole 
-_. -

19.36 - 21. 
-

19.37 - !>klm 
--

19. )8 Cream 

19.39 Whitner - Powder 

- Liquid 
. 

-- -

A 
1 

~-' 

\ 

" 

[ 1 1 1 1 1 1 1 

--J NO OF ./ 4.J SERVINGS SERVING , a; )< 

Cl ~ ~ COMMENTS g SIZE ::> DWM Ul lI: -
)0 

1 ~ -------
)0 
--

~-

- --

, 
- -

- 1'- -- - - - -----
- - -- -- -- -- -- ----

, 
-- t--t-- - - :- - r--- - -----

-- --~ --r--- ~ - -- r--- --- --
30 -- -- - - r--- --- -----

30 : 
--- ----

- ----_ -_--It. 

, 

, 
--

-

-
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". 
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- 20 -

UII 1 III 
...,J NO, OF 

QUESTION CODE ITEM ..; if SERVINGS SERVING COMMENTS 
~ DWM SIZE 

l -..HJld n( • .,. ll'-p to A.lCO.tC'LIC BEVEAAGE5 
... l1.s .... lJ.y'lj, "l ... ~l't1(~Ll.... .. 

f·>:\! ;lAG!..:o 20 01 B('t'r - reqular Bt! ' 

.\. ':'" Ml 
2 JO:' - 1 1(, Il ~ J B t 1 

H ~\ttl(;',-r )(\;5-B'l.~er -

~l..'J",s('·.J-.lf(, :001 -L~St)o(.~ClfHd St! 
r'fl. .• "!t-:>lstlllcd" ... 

B~,era1e~ ~O 03 Wlne - re,uldr 40z 

;:0 N - l11ht 402: 

"'1(1"'\1 -<J'"';s .... ~::-lfl(1 _{ ..... ~ 

:CLOS S~e:-ry. Pert. ',/l.-'rmc, ::oz. 

"'.... D1Stlll~d 8.ever.lgl!;. 5':1 r.f~ 
",,-1 C<t. "'.'1 \-!o~i"';"'~-I • "~1(,, Îlf' OZ 

Otrer' • 

"""" :.,;.~ jl>: .55 s,''-- - r= SCr. C;l!"kS 11 

~(" ...... 1 Ar t 

1 C01 '" s. r c,ç ~ ~ ~ f rI'" .. : ( t l 1 \ Â _ 1 
.. ~ ... 1 ... _":1 '" T 

.1 14 ,~.~ l,'r '" t- ,~ j--+--r+-1-t----t!----1I---'.-+-------------l 

.. . JI -""" ',' 1 l' t t l' ..... .. .... • .. ~ ..J fi .1. 

1 l~,~ ... r ' 1 : 1 \ 1 ~ \ 

t ; 1 1 Il L 1 l ' , l, 1 
~+ • 

1 :~. OC-'-A'" 1 1 1 1 
~ , ,,, • -' ~ ' .. ..co ----+I-t---+-..j--4,--+-+t--+---+--+------------i 
; ~. ,~j.. :" .! " " - : ! . ! 1 i t ! i : 1 
~... - 1 .,- .... . ., - ~ 1 1 ; 1 _ i Ll-' 1 ! le· ri 1 -, ~"') ... - .. :..Jo"''' ~,~ ... l, 1 1 ~ 1 J lIt L-a.~~_.t--'.~~-'--'o.---------•. -r--l- r--+ -~r-----------~ 

'- . 1: 1: 1 1 1 :,' 1 1 
; :: "":: r 1 1 !! t Il • \ 1 

".0 • ~ ... ",. 

l ~ '" ....... " t. • , ~l • 

. , ~ l - 1. 

() 

~\ 
J 
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~ ~~ 

- 21 -
/ 

t [ 1 1 1 1 1 ] 1 

~ NO. OF Cl 
QUESTION iCODE ITEM ..; SERVINGS SERVlNG 2: a H 

COMMENTS SIZE 
0. 

~ DWM 2 

.:: 

fina11y 1et's discuss HILl( DESSEr TS 

DESSERTS and SNACK FOODS. 

• SlioweARD 2) 21.01 Iee erea~ - Regular 
ISr" 

From this list of MILK 21.02 - Rich Sep 
DESSERTS whieh did you 

lM 
eat during the past 4 21.0) - Soft t'nn" 
months" 21.01 - unspeeifled ISq -
A. (D!W!H) 

8. Scoops-Iee eream ta 21.04 Ice Hllk Scp 
Shcrbert 

Servings-puddlngs 21 05 Frozen Yogurt Sep 

Custards 

---~ 
21.06 Sherbert Scp 

C. 
Did you usually have a 2i.07 Hilkshake 11 
TOPPING such as CHOCOLATE 
or a WHIPPED TOPPING7 Puddings 

121. 08 
,- made from home recipe 

le - eho .... ol.HP -' , 
- "",de from - other 

121.09 home rec!Bf' (<; >"clf.,,] Je 

r" ~1.10 
- "",de from rniX 
- reallar le 

~ 
, 

rll 12 - ready ta serve le 

in,lQ - uns""c l f Led ~C 

21 13 Saked Custard le 

~1. 14 
Cheese 

Other Milk!Desserts . ~ 

(Speei(y) 

, 
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... 

QUESTION 

SIl ..... ,,·},J1:\ è4 

• r .. ~ th 1'" 1 l st 0 f C;", f L-:' 

!.:; 1. ~ T-S *" P"- 1 c ~ t) i~ 5 J 1,j 

• "'d • \ t .. 

" r fil "-1\ 

1 

l 

·1 " _ ~ "'. 1 F,-' .. "",j (;"llt \.' 

"l,) U." .. "t"'s 
r ... lcf,-Ple,s.t- :s.'-,,,:._ Me 

t""'eo .. ,\~"i" t~r,s cf 'y .... "'\Jr 

~:-~o;t .. r\\ .. ; ..... ! 
p .... ' ... ~ ~ C litt' 

~ r ............ ~ 50 

<1.1"" 

"'. 1 l'U l"j. • ..a. II ~.li. te 

~ -r~p:~ sY~M .~ 

1 
! 

t 
! 
1 

lII".:r~f= C?~ :'::1""'-;'" 
;~~"s.~ t,...l ~ ..,.,.... ~.a.t 

f • pp 1 ,,"' r ....... -.:: r.s ) ."q 

t:_:.~:~ lI~P B":a~1 
... )1W"J ~"r ;f"""<'t'dl ,,~ 

f.l r \: ...... ~ t ... ~ "i; 

...... ~ '":: :' Il" \ ~ 

;: .,; :a ~.? 4ll' '". ,.,. ... r> .. " 1: 
, , . .. ,;"'. (' ~ ~ 

. '. •• ""; f' ~ 

ICOQE 

21 )) 

21 H 

;:1 3S 

;/1 J& 

21 ) 1 1 

: 1 t,b 

- :ilA -

ITEM 

swt:E"T C'fSSU' rs 

Cdkl~S - Fruit 

- Pltlln. ChQColdt. 

- POurd 

1 
- Src'fl H. 1 

- 0 eé~~ c du? 

- (\. t-e r 

Src"-'ll!:"S 

-1 
'. 

1 ;: c.::~ 1 ~ "" -----...l. 

-' 

23 

34 

rul" 

1 J1 

134 

< J 

.-. t 

SERVING 
SIZE 

Il! l' . l 1-;'1 -, î --, 1 1 
l , • , 

Cl z .... 
'" '" g 

---

[ 1 II1JJ\ 

COMMENTS 

~ -~ .. ~ '" (' ~ ! .c 

\ i ! 
1 • 1 

! L-' t--'l 1 

~ -"-r=l-+-l' +-++ttt[L -- ~ 1 --- 1 
- --- 1 1 r-----r __ ; 1 

\ 1 _! ""-, , 

o t 

1 
J 

~----------------, 

i' 'l 
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- 22 - 1-1 1 1 1 LI 1 
-...J NO. OF Cl 

4J z 
QUESTION ~ODE ITEM ..; SERVINGS SERVING ..... 

8 "" COMMEN"fS 
SIZE "" ~ DWM g 

~ 
• SIIOWCARD 25 22 .1:H Date Sauares 23 
A (D/W/M) 
B Date Squares 22.02 Donuts - re'gular Un 1 t 

Donuts 
Sllces - Pie 22.03 - faBcy Uni t 
Pastrles 
Gela t lns 22.04 - filled Unit 
Chocolates 
Chocol a te' Bars 22.05 Pies - Apple 31 
Candies 

22.06 - Blueberry 31 

------~ 
Servlngs-Popcorn 

22 .07 Potato ChipS - Hlncemeat, Ra 1 S ln 31 
i 
1 

Nuts -
Seeds 22.08 - Custard 31 - -
Seed & nut 
mixes ego 22.09 - Lemon merlnque 31 

1 

1rall mlX 22 10 - - Cherry, peach 31 

C 
22.11 - Pumpk in 31 

PIES ~ 
4 

Old you usually add a - Other? (Spccify) 31 

CREAM or CIIEESF TOPPING? 
(Y/N) 22.33 Sweet PaStrleb- Danl~h Unit 

GClatlfl50nly 22.34 - Eclillre Unit 

Oid iOI1 uSllillly add d 22.35 - Other (Specify) Unit 
l'OPPING 5uc.h as ICE eREAl-! 
or " WH'lPPf.D CRUJ.\ TOPPING: Gelatins 

(Y/N) 
22 37 - regular,plaln le 

22.38 - regular with fruit IC 

/ - Other e.g. MOIJsse 
22 .39 1 <:;n ...... 1 f 1\ Ilr 

Other Sweet Desserts . 
, 

-- - - - --L.---~ 



QUESTION 

• ~U ... '1.K..AAf' :t. 
rrl~ t~~s 11sl ot S~A~~S 
'"'.., l' "" .11 '1 yC~J ea t ") 

l' !:),.J "1 

! . 
i 

~-\~t-I-L .... n FARS 

';'l;.l;E-t-;Ù _ tt-e 

!. r ..... j r," ...... ' .an...! 
r'\tl"'lt~ thtT Sl:. 

·A..,"i:"I E_i 

...... \t ~ 1"'1o:t \,,'! C.J .... Jl~S 

1 l 1 -.... (0.1 t .. 

ODE 

66 

~2 67' 

69 

,< 1 

<1 
1 

.. - 1 ! 

- 22A -

ITEM 

~ocol .. t" B-lrs 

Chocol .. t ... , 

Ca""'dles 

E~~;.:i - ", 1.J.. -, 

- "" .. t'i t .... t ~ cr 

f'Çt4tQ C'"Il(S 

\l~"-; - . , .. ' 

-..J NO. OF 
JI::t SERVINGS 
~ D'HM 

Un 1 t 

I.,'n l' 

SERVING 
SIZE 

[ 1 1 1 1 1 J 1 .-
COMMENTS 

. " l " : ," " : ri Il \ \ .. ' ! 5""': " . 4: j .. 1 - , Lt'-'-' -+: --+--t--t--tf---jt-1~f-----------i t S<"'t" ~ .. 'i..... lI(. 11 ... '; !' ~ 
t:; ~~__ _ - -r Il ~ l ... 1: \. -: j fi .. 

: 1 r--r ~- 1 -l-... r 
: -- - i lit ! 1 1 _ _ .,. _ ... "," :.r .. :ft ~ 

H f j-r--\! 1 j t l j 
1 1 --~-+-- "1 ! J ,-----*-- -"=: 1 1 ! 1 t • 
1 t _ j ! ! l! tl 1 ,-n ... '., ,. _., • 1 !~! 

,- • • • : 1 • 1 1 1 

, : Il ! l ni _1 ' ---.-t-:-j 1 1 1 1 
,--" l ' 1 t! T , i 

l : li 1 1 1 

t 1 
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-228-

SOCIO-ECûNOMle FACTORS 1 would be very grateful lf you would provlde me 
wlth sorne fInal background informatlon. 

46. From thls llst (Showcard B), please 
tell me the hlghest certlflcate. 
degree or dlploma you have obtalned. 
(Record rele~ant number) 

47 

48. 

Would you please tell me WhlCh of the 
Jobs on tnls card most closely reflects 
your usual or most recent occupatIon? 
(Showcard Cl 

What '5 your present marital 5tatus? 

\ 

49. What number on thlS card corresponds 
to your total family lncome from 
aIl SOurces before taxes? 
(ShOwcard Dl 

2 

3 

Bus1ness manager/owner, 
Farmer 

Government off'clal 

4~ Manua 1 worker 
5 Professional person 
6 Salesperson/Buyer 

7 :Secretary/clerlcal worker 

10 15)(\11 ed tradesperson 

Teacher/professor 11. 

12 Other (please speclfyl ______________ __ 

Marrled, lIvIng common-law 
2 Wldowed 
3 Olvorced 
4 Separated 
5 SIngle 
6 Refused 

----88DK 

9 Refused 

liME INTERVIEW [NDED. a.m. 

p.m. 

" "'."~"l~ 

~\ 

. _l_L._' 

rn 

CD 

o 

[J 



" 

'> 

v 
) 

- 2) -.. 

Now 1 ~uld 11ke to return to the CASSEROLES and other HIXEO OISIIES you .enti~ed eariier. 
Thorsor were· (r.ad n,a ..... fco. your "ld. list) 

Could you pl •••• 9i"e •• th. rlclpa for this/these? 

If Y!:S' 1 would lD,e • itat .nd the "mount of ail the lngredlents. ln ,addition to 'the 
proportion ot the total recipa you ate. 

If NO Would you .1nd if l contact the person ~ho nor~lly prepares this/these dl&h(es)? 

If YES, The parson's n"De 

Tel.phone N~er 

HOlt convenlent tlme to call 

RECIPE SPECIFICATION FORM 

Reclpe Nome or Household Portion 

DescrIption 
IngredIent Descr/pt IOn 

~/leosure 
Yfeld 

Consumed 

\ 
, ..... , 1 - , 

1 

1 1 , • ..1 

1 i , , 
1 " i _ .. ~_! _ .. ____ .L ! 

, 
---- -

? 

crr [-l-rT l 

, 

,~ 

- 1 1 1'· 
.1 ! 1 L __ 

1· i Il \ \ mnn . __ . _ 11 __ 

, '\ ç , 



A , 

.; 

,J 

1) Respondent's cooperation and interest was 

2) Rel1ability of information as assessed by 
interviewer was' 

Very Go.)d • 1 

Good • 2 

Fair ". ) 

PQOr • 4 

Very Poor . 5 

Very Good • 

Good • 2 

Fair· ) 

Poor • 4 

Very Poor • 5 

• 

[1 1 1 1 1 1 1 

o 

o 

31 Please record impressions of interview, lncluding any distractions or contributions trom 
other respondents • o 

T lIne F,ln 1,.l],ed 
a m. 

---p.m 

~ 

• 

" 



APPEHOIX B 

él 

/ 

BREAST OISEASES STUOY 

°MEDICAl, SMOKING AND REPRODUCTIVE HISTO~Y QUESTIONNAIRE 

To begin, 1 would 
like ta .sk,you seme questions about your childbearing 
hlstory, smoking habits, occurrence of certain illnesses, 
as weIl as get soœe general background information. Please 
keep ln .1nd that the information you give will be strictly 
confldentlal. 

Let's begin with questions on sorne general background 
inforaatlon. 

Participant 

1 1 1 1 1 1 1 
SUBJECT 10 

~ 

" ------------~------------Study representatlve ____________________ __ 

Date 
------------------------------------

T Ille IntervIew began° ~::: 

{ ~ 

~' 

ç 1 

~ 

Q 

... 

l 



~ 

,. How tall are you7 

-
2. What weight were you six .anths &go 

say in (month)7 1 

Jan Feb Rar Apr May Jun ) 6 months 
Ju! Aug Sep Oct Nov Dee ) apart 

3. What did you we1gh at age 201 

4. What is your date of birt~? 

5. Where were you born? 

6. 

7. 

8. 

IF BORN OUTSIIlE CAHADA 
a. How o!d were you Iothen you Calle 

to live in Canada? 

b. To wh1ch ethnic or cultural group 
did you belong on first cOll1n9 
to North America? (eg. French, 

GO TO QUESTION 8 Gennan, etc) 

IF BORN IN CANADA 
a. To wh1ch ethnie or cultural group 

dld your paternal ancestors 
belong on first coming to North 
America? (eg. English, French, 
Scottish, Russian ••• ) 

b. To Iothich ethnic or cultural group 
did your materna1 ancestors 
belong on first coming to Horth 
America? 

What was your religion at birth1 

/0' 

JIll 5ZzrnrwœzrzrW'IKW'ffl'WiC-' mâ' 

feet 
Cil 

lbs 
kg 

lbs 
k'g 

8 0 don't know 

/ 1 
year mon th 0aY 

1nches 

Were you 

[ 1 1 1 1 1 1 1. 

~ [ 1 

[-1 1 1 

§ l1ghter ~~~~ ~ou [ 1 1 .1 
heav1er )months - . .-

the samelago 1 1 1 \'\ 1 

Province (if in Canada) Go to question 1 
Country (if outside Canada) [JJ 

-----------------
___ ye~rs old ./'\. 

.) CD 

CD 

DO 
~ 

DO 
[JJ 

~ 

l 

t 

., 



<) 

,/ 
ÎL.. 

1; 

~ 

, 

) 

+ 

fi 

2. 

r 1 1 1 
i 

H[MSTRUAl HISTORY 

1 would now I,ke ta ask you sone questions about your .enstrual periods. 

9. When dl~your ~rlods start' lear: 
PROBE' ~ you r~er how old you were 
ana-what month 1t was? 

10. Between the ages of 20 to 40, how many days were 
there usually between' the start' of one .enstrual 
pertod and the start of the next period' 
C CliIDen t s • 

/ ------------------------------

Il. What was the date of your 14st =enstrual per1od' 

PROSE Was 11 core than one year aga' 

IF LAST PERICO wÂS MeRE T~~ Ok( YE~R 

AGa, ~SK. 

,Ho. m~ny years 4g~ was Il' 
O~ 
Do Iyeu r~r ~Oy old you 
were ard ~dt ncnl~ 1l was' -------

years ago 

age 
IIIOnth 

IZ. When ycur çerlods stcççed, d1d lhlS occur 
n~turally. cr be<ause fC~ h.d an operatIon 
or rad1atlcn treal~nts' 

Com>ents: 

Month: 

Days 

77 r=J Irregul~r: describe: 

88 r=J.DK 

99 r=J /tA 

-" 

1 1 
ye.!r monUi aay 

If Jess than 6 .on1hs 
aga, go ta Q.13 

IF LAST PERIOO WAS lESS THAH OHE 
Y[AR AGO. ASK 

How oany months ago was your 
last penod' IDOnlhs ago 

'J 

ndlurally 

2 operal Ion 

3 radlat10n (l-ray, radlua) 
4 bplh operatIon and radIatIon 

8 CK , 
1\ 

9 /tA 

OJ []J 

[TI 

l '1 1, 1 1 

If leu th.n 6 
'IIOnths .go, go 
to Q.13' 

Î!I 

o 

t ~ 

q 

, 

1 

~ 
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PREGNANCY AND BIRTH HISTORY 
\ [ .1 

Now that you have told me about your menstrual hlstory. 1 would '11ke ta know about your pre9nancie$. 
lncludlng a11 l1vebirths (bables). stillbirths. mlsc~rrlages and termlnated pregnanCles. 

13. Have you ever been pregnant' 1 ~Yes 
l No 
B OK Go to question 17 
9 NA 

14. How many tlmes have you been pregnant? pregnancles 
flrst. let's talk about the bables (or l1veblrths) you have had. 

J 

o 
OJ 

15. How many bables dld you have' number of bables If woman'had no bables 
(no.-O) go ta question 16. 

CD a) When was your first baby born? (Date: Year/Honth) 

b} For how many weeks (or months) were you pregnant? (Note: full term-g months-40 weeks) 

c) Was thlS a baby boy or girl? r 

d) Oid you breast.feed (nurse) this baby? ("No" • 0 duration) 
""If "Yes·: 

For how many weeks did you nurse? 

Now let's talk about your (2nd. 3rd •..• ) baby. 

PROBE: 

Blrth 
order 

Were there any others? 

Date 
(Yea r IMan th) 

Dura t lOn of ' 
pregnancy(weeks) 

~ 

t 

Sex of ouration of 
baby nursin9(we~ks) 

.. 

.. 

" '~~'!I 

~ 

3. 

.. 

" / ~ 

" 
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16. 01d you have any 

, 1 

~ 

1 2 8 9 
YJes Ho OK HA 

a) Niscarriages? 

~~ ~;:!~~~~!~S~re9nanCieS?1 1 1 1 1 
If "Ye~" to any of a). b). cl: 

dl How many mlscarriages/stillbirths/termlnated 
°pregnancies did you have? 

• 

If "Ho/OK/NA" to all, 
go to question lT-

miscarriages 

st1l1births 
termlnated pregnancles 

) 

"', 
1 1 1 1 1 1 1 

4. 

§ 

EE 
e) When did you have your (lst. 2nd ••.. ) miscarrlage/stll1birth/termlnated pregnancy? (Date} 

f) For how many weeks were you pregnant? 

PROBE: Were there any others? 

Outcome • Date Duration of 
HisS/Stil1/Term.preg Year/HOnth Ipregnancy (weeks 

-

". 

,j 

~ 

~ 

1 1 1 1 h 

.. 

ç- 1 
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fAMILY HISTORY 

LI Il [D 
Now 1 would llke to ask you some questIons about your family's size and health. These questIons 
refer to your female blood relatIves; that 15 those people, such as your mother, grandmathers, 51sters and aunts who are actual1y related to you. . 

17. Is your mother s~l allve? 

;_r 

18. If ·Yes - allve"; Ho. old 1s she? 

If "Ho - dead"; How otd was she at the 
time of her death? 

f9. Ho. old was your maternal grandmother 
(your mother's mother) at the time of her' 
death? 

20. How old was your paternal grandmother 
(your father's mother) at the time of her 
death? 

Let's talk about yOur blolog1cal s1sters, 
blrth parents are the same as yours. 
21. How mdny slSters do you have? 

22. let's start with your aldest slster. 

(a) 1 s s he stIll a Il ve? 
(b) If altve. Haw old IS she7 

Ir dead;~ How old was she at the 
------- tlme of her death? 

Now, the next oldest Slster ... 

l§ves - al1ve 
2 No - dead 
8 Don't know 

Age ___ _ 

Age ___ _ 

Age ___ _ 

By "blologlcal" 1 mean those sisters whose bath 

2 

J 

4 
5 

6 

7 

B 

9 

10 

sisters {If answer~O, go to 
.(a)' ,. (b) questIon 2J} 

a IlVe/dead 
~ 

. 

.. 

o 
D:J 

CD 

[TI 

ITJ 

~\ 

( 

s. 

1 

~ 
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cr! Il Il 
Now let's talk about your aunts, that Is. your mother's and father's slsters. 

23. How many maternaI aunts do you have? 
(le .• how many slsters dld your rnother have?) maternaI aunts (if answer~O, go 

---- ta questIon 25) 
24. Again, startlng with the aldest-

(a) Is she still allve7 
(b) If alive: How old Is she1 

If dead: How old was she at the 
time of her death? 

How, the ne~t oldest •.• 

1 

2 
3 

5 
6 

7 

8 

9 

10 

(b) 

,. 

2S. How many paternal aunts do you have? 
(ie., how many sisters dld your father have') 'paternal aunts (If answer"O, go to 

---- question 27) 

26. Aga!n, starttng wlth the aldest 

(a) 
(b) 

Is she still alive1 
If alive' How old is she? 
If dead- How old was she at the 
------- time of her death7 

New, the ne~t eldest ... 

... 

(a) (b) 
al1ve/deadl~ 

_/ - 1 

2 
3 --t---+!I!f--

4 

:33E 
7 

8 

1 ~ --+-/---++--If 
.., 

CD 
:f 

CI] 

!' :'1 

6. 

'. 

J 
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FAMILY HISTORY 

Now 1 would like to ask you sorne questlons about your fam~ly's health. These questions refer to your 
female blood relatives we've been discussing - that is, your mother, grandmothers, sisters and aunts. 

27. Dld any of the blood relatives 
we've talked about ever have 
breast cancer? 

I~YeS 2 No 
B OK Go to question 29. 
9 HA 

2B. If ·YES· 

.~-

,a. Could you please tell me which relative 
it was? (PROBE: what was her relationship 
to you? be-spëc1flc: te maternaI aunt) 

b. How old was she when the breast cancer 
was dlagnosed? 
(PROBE in decades: was sne in her 30's, 40's, 50's •• ) 

c. At the time of diagnosls, were one or both 
breasts affected? 

(a) 
Relative 

(bl 
Age One breast 

PROBE: Was there anyone else? 

(c) 
Two breasts 1 OK 

~, 

7. 

.....-/ 

o 
o 

~~~ ~ ~t«f'!. 

'. 

~" 
';) 
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MEDICAL HISTORY Now 1 would like to ask you sorne questIons about your general health and your use 
of certaln medlcations. 

Flrst lef's talk about sorne partlcula~operations you may have had 
a. Have you ever had _______ _ 

b. When dld you have this (Year/month) Probe: Do you remember the year? OR 
How old were you at the tlme? (IntervIewers, change to date) 

OPERATION 
a) Yes 

29. A hys terectomy 

30. Both ovaries removed 
at the same Ume 

31. Only one ovary 
removed 

32. A surgi cal blOPSY for 
a lump ln your breast 

-

2 
No 

8 9 
OK NA 

1 

1 

1 
1 

1 
-, 

b) 
DATE (year/month) 

1 

j 
2 
) 

4 

Other surgerleS: _________________________________ _ 

Coornents: 

o 11111 

o kjl 1 II, 

o L---L-l.-....L-..l 

Re 

'} 

/-
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JJ. Have'you ever had THYROIO OISEAS[ 

34. Have you ever had RADIATION THERAPY? 

If MYES· 
a. What part of your 

body was treated? 
b. for what reason 

did you have the 
radiation therapy' 

l~YeS 2 No 
8 OK 

9 NA 

1 ~ Yes 2 No) 
8 OK) Go to question 35 
9 NA) 

c. for each site: wh en dld you 
have thlS? (year/monthl 
PROBE: how old were you at 

0-

o 

~lme? (interviewers, change to date) 

a. SITES OK HA b. REASON OK NA c. 1. --------§j 1. §j1. 
2. _________ 2. 2. ____________ _ 

DATE (year/month) tl]DK NA mm [ fil 

IIJCTII 1 1 1 1 

mml 1 1 1 1 3. _________ 3. 3. ____________ _ 

~ 

-;/ 

A 

c~ 
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35. 

36. 

( 

.. 
Have you ever had CHEHOTHERAPY? 

1 ~ Yes 2 Ho) 
B OK) 
9 NA) 

Go ta question 36 

If ·YES· 
when a,d you have thls? (year/month) 
PROBE Do you remember how old you were 7 (intervlewers, change ta date} 
~ (year/month) E§0K NA 

2. __________________ __ 
3. __________________ __ 

Have you ever had ANTI-ESTROGEH THERAPY 
for example, Tamoxlfen or H~lvadex 

If ·YES· 
When a,d you have this? (year/month) 

1 ~ Yes 2 No) 
B OK) Go 
9 NA) 

ta ques tt on 37 

PROBE Do you remember how old you were' (IntervIewers, change ta date) 
~(year/month) ffiOK NA 

2. 
3. ________________ __ 

COMMENTS ________________________________________________ __ 

la. 
0-11111 

D 

EEm 

'0 

~ 
OTH(R ILLHESSES: r'~ 

j' 

t ~ , . 
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l=r 1 
From this 11st of medications (Showcard A) could you please tell me which you have taken or 
are presently taklng. (If the woman stops in the middle of the llst PROBE: have yo~ taken the other?) 

37. Oral Contraceptives 
(Blrth Control Pills) 

If "YES·: 

(a) What type(s) did you 
take7 

OK NA 

(b) What date dld you 
start taking the 
(lst ... ) type? 

PROBE: Do you remember 
how old you were? 

YEAR/MONTH OK NA TYPE(S): 

1. 

Z. 
3. 
4. 

----,---

m ~: III 
3. -
... 1 1 1 

38. Estrogens or Hormones 

If "Y~·: 

(a) What typées) dld you 
take? 

T_YPE(S) • OK NA 

1. 

Itl 2. 

3. 
4. 

(b) What date dld you 
start taklng the 
Ost .•. ) type? 

PROBE: Do you remember 
how old you 'were? 

YEAR/MONTH OK NA 

1. 

2. 
3. 
4. 

-,--

l ~Yes 2 No 
8 OK 
9 NA 

(c'.) When dld you 
stop? 
PROB E : 00 you 
remeiîber how 
old you were? 

YEAR/MONTH OK NA 

l.~ 2. 

3. 
.c. 

1 ~Yes 2 No 
B OK 
9 NA 

(c) Are you stl11 , (d) 
taklng them now' ~ 
If "NO' ~ 

o 

a. b c. 

fOTIllTIT! 
Whe(l dld you 
stop? 
PROBE:Oo you 
rerœÎÎtler how 
old you were? 

YES NO OK NA 

1.

EEED 2. 
3. 

4. 

(AR/mNTH 001111 j 1 rr~ 
-../ 

""" 

11. 
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SMOKING HISTORY Mow 1 would like to ask you sorne questlons about your smokIng habits 

39. 

40. 

Do you smoke cigarettes now? 

Current Smoker: 
On the avarage. how many clgaret~es 
do you ~moke each day? 

) 

or 

1 ~Yes 2 Ho 
8 IlK 
9 liA 

Go to question0 42 o 
clgdrettes/day 

------- packs/day - How many cigarettes 
a~ ln the package you usually smoke' 
LJlarge: 25 [Jsmall = 20 

41. For how many years have you been smokIng' number of years smoked (1 decimal place) 

CI] 

1 1 1 

GO TO EHD 

~2. Have you ever smoked cigarettes 

43. Ex-Smoker 

" 

What was the maxlmum/number of 
cIgarettes per day that you 
smoked for at least one year? 

44. How many years (or months) ha! it 
been Slnce you have stopped smokIng? 
PROBE: When dld you stop smoking' 

45. For how many years dld you smoke' 

"-

I~YeS 2 Ho 
8 OK 
9 HA 

Go to END 

cIgarettes per day 
or packs/day - How many cigarettes 

were ln the package you usually 
smoked? 

Olarge = 25 0 small = 20 

number of years Slnce stopped 
smokIng (1 declmal place) 

o 

CD 

ITT-I 

number of yea~s smoked Il declmal place) [Tr-j ------

d am. Tlme thls questIonnaIre flnlshe . p.m 

~ 

, 

,J 

12. .. 

--
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Appendix C: Chart i~formation 

This form of record, in three pages, was included in the protocol dated 

1984.09. For the shortened form of record used in the research proper, see 

~nnex VI. 

/ 
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CHART INFORHATIOti 

Study ID number: 
Sequence number: 
Study representative: 

Name of pati ent :, _______________ _ 

last name/flrst na me 

Date of blrth: 1 / 
year mon th day 

Hospltal number" ________ _ Hospi ta 1 : 

Name of surgeon: _______________ _ 

Da te of s urge ry: .,...,--_/:'-'--=n:-.!../-,r:,.,.,... 
year month day 

Type of surgery: 

2 

3 

4 

modified radical mastectomy 
slmple (total) mastectomy 
subcutaneous mastettomy ,/ 
lumpectomy (tylectomy. segmental resection. wedge 

r~ection. exclsional biopsy. wide 
eXC1Slon. partial mastectomy) 

5 lnclslonal bl0PSY 

6 needle biopsy 
7 other (speclfy): ____________ _ 

8 

9 

OK 

NA 

Locatlon of tumour: 

1 upper- i nner (superlor mesial) 
2 upper-outer (superior distal) 
3 lower-outer (inferior distal) 
4 lower-lnner (infer,or mesial) 
5 . nlppl e 

6 centra 1 port ion 

7 a x 111 a ry ta il 

10 other (speclfy) 

88 OK 

99 NA 

1 -

Quadrant 
Quadra[1t 
Quadrant 
quadrant 

, 

APPENDIX C 
1. 

1 1 1 
, 

CO 
CTl 

o 
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la tera 11 ty of tumour. 

left 

2 rlght 

3 bilatera 1 

8 OK 
9. NA 

Tumour SlZe: 
___ length (longest) X ___ wldth (cm) (2 dec. places) 

.. 
8 B OK 
9 NA 

Pathological diagnosis: 

INVASIVE 

2 

3' 

4 

5 

6 

7 

10 

NON INVASIVE 

11 B lobular carcinoma in s Hu 

12 ducta l carci norna 1 n situ 

13 § other (spec1fy): 

88 OK 
99 NA 

o 

o 

l 1 



--
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.... 

Were th~ nodes dissected? 

1 ~ Vos /2, No 
/ 8 OK 
\ 9 NA 

If "Yes" 
Tota 1 number of nodes examined: , 
Numt>er of nodes positive for mal1gnancy: 

'1 
Grade of tumour. duct differentiation 

• 1 Yes 
2 ~ No 8 OK 
9 NA o 

If MYes", describe: 
Stage: 

- 1 1 , 
2 Il 
3 111 

4 IV 
5 Other: specify: '! 

8 OK 
9 NA o , 

TNH: T N M 

j<-
Are metastases present? 1 

~ 
Yes . -

2 No ., 
8 OK 
9 NA o 

Site of metastases: 
(check appropriate boxes) 1 nodes 

2 

3 .If 

4 

5 

6 other (specify) . 

8 OK 

9 NA ,. 
C' 

-
....:;0. .. 
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Appendix D: Letter of invitation given to patient when visited in hospital 
'\ 

( 

If the subject ,was visited in hospital _by a study representative, she was 
\" 

given this le~ter, along with a copy of the pamphlet (Appendix E). The use. 

of Uni versity_ of Toronto stationery was to a~oid the word "cancer" in the-

LIeR letterhead. 

" 

Patients visited at Hospital A, however, were given instead the'letter (1) 

in At~pe~ III. 

J .. 

.. ' 

, .. 

• 



Department of Prevenllve MedICine and Blostatl5,llcS 
, Filculty of Medlcone. UnIversity of Toronto . 

Toronto. Ontario. MSS IA6 

The Un1verslty of Toronto, 1n conjunct1on wlt~ several Toronto hospltals and 
the Ludw1g lnstitute for Cancer Research, Toronto Branch. is conducting a 
study of breast dlseas~s ln women. ln order to do th,S we would like to 
collect ;nformatlon on a varlet y of factors from a large number of women 
t~roughout the Toronto area. and your doctor has agreed that we could ask you 
for your help. 

Enclosed you wIll flnd a pamphlet WhlCh describes the stud~. Women who are 
over 50 years of age, able to speak Engllsh and have recently had breast 
surgery may be.eligible. Withln the next two weeks an InterVIewer may be 
telephonlng you to see If you are eligiblle_and wlsh to conslder 
partlcipatlng ln the study. If you aJ\e1wilhng, an lnterview will be 
arranged at your convenience. Durlng thi s interview you will be asked 
questIons about your health, smbklng hab)ts, d1et and Chl1d-bearing 
history. A11 information which you give will be kept strlctly 
confidential. Vour data will be comblned w1th that from many other women 
and the total results studied sa that no single woman can be identlfied. 

Your help lS vital to ident1fying the causes of this importan~ issue of 
women's health. and your participating would be greatly appreclated. 

'1: 
Gail Eyssen, Ph.D. 
Assoclate Professor. 

GE/mjs 



r J 

'. 

. " 
\ 

Appendix E: Breast diseases pamphlet 

This sheet rep~duces the two sldes of a folded card WhlCh farmed the 

pamphlet given and/or sent to a11 patients who were approached ta 
~ Id 

participate in the investigatl0n. Patients visited in hospital were given a 

copy of this document, and another capy was enclbsed with the letter mailed 

ta their homes (Appendix F or Annex III). 

The gap after the block liA study by" has been created by obhterating the 

names of the particlpatlng hospitals. This is to preserve anonymity as far 

as possible; the lists of cooperating surgeons have been omitted for the 

same reason. 



.. 

BREAST 
DISEASES 

ASTUDYIIY , 

WHAT 
CAUSES 

\ 

THEM? 

r 

LUDWIG UNIVERSITY 
INSTITUTE FOR OF TORONTO 
CANCER RESEARCH .,. 

BREAST DISEASES are a major health con cern for Canadlan women Approxlmately half of the 
women living ln thls country will, at some tlme ln thelr IIv~, develop breast lumps or thlckenlngs 
large enough to reqUire an operallon 

WHAT CAUSES BREAST DISEASES? 

No one knows exactly what causes breast problems but research IS addlng to our knowledge 
every year. In countnes where people live dlHerently than Canadlans, breast dlsease IS not so 
common This Indlcates that one or more factors of our IIfestyle may be Important ln the 
development of breast problems As It 15 still not possible to Identlfy these factors, more Infor
mation 15 needed l]h,FIt 15 why we are asklng women IIke yourself for assistance You can help to 
gel a better under#andlng of the causes of breast dlseases by partlclpatlng ln thls study of breast 
problems c ( ~ 

IF YOU DECIDE TO JOIN THE STUDY, •• 

You would be asked 10 prOXlde information about your health, smoking habits, dlet and chi Id
beanng hlstory This would be done ln an interview whlch takes about one hour and whlch would 
be arranged at a tlme and place convenlent to you We Will be contactlng a selection 01 Toronto 
women over 50 years of age who have had breast surgery at one 01 the partlclpallng hospltals. and 
we may be calling you soon 10 see l' you wish to conslder JOlnlng the study Meanwhlle. If you 
would hke further information, please contact our~arch coordln~or Mrs Ins Rogers at 
923-1505 7 \ 
Information from thls study should help to Identlty factors whlch may be relevant ln the occur
rence of breas! problems. 

WE HOPE YOU WILL '.lOIN US. 

PLEASE NOTE Ali Information vou glve dunng the study Will be stnctly conhdentl8l Your data 
Will be comblned for analysls wlth Inlormil,!IOn lrom many other women so that no one person can 
be Identlfled (': 
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Appendix F: Mai1ed let ter of invitation l 
~ 

This let ter was mai1ed to aIl patients invited to participate in the study 

(with the exception of those subjects fram Hospital A who were not visited 

in hospita1 - see 1et~er (2) in Annex III). The 1etter was on University ;of 
~ f 

Toronto letterhead, for the reason given in the title page of AppendixhD. 

Each letter was addressed to the recipient, the surgeon's name was in the 

first paragraph, and the 1etter was signed personal1y by Dr. Eyssen.1 



/ 
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Department of Preventive Medicine and BI05tal15tlc5 
Faculty 0/ MedICinE', Unlverslly 0/ Toronto 

Toronto, Ontano, MSS 1 AB 

Î 

Dear : 

The University of Toronto, in conJunction Wl th several Toronto hospltals and 
the Ludwig Institut~ for Cancer Research. Toronto Branch, lS conducting a 
study of breast diseases in women. In order ta do thlS we would 11ke to 
collect mfonnation on a variety of factors from a large number of women 
throughout the Toronto area, and Dr. has agreed that we could ask you 
for your help. 

Enclosed you wl11 find a pamphlet WhlCh descnbes the study. Wahln the 
next week a member of the research team wll1 be telephonlng you to see lf you 
wlsh to consider partlclpating in the study. If you are wllllng. an lntervlew 

- wl11 be arranged at your convenience. ThlS lntervlew wlll lOclude questlOns 
about your health. smoklng habits, .diet and Chlld-beanng hlstory. All 
informatl0n WhlCh you give will be kept strlctly confldentlal. Your data w1ll 
be combi ned Wl th tha t from many other women and the tota 1 resu 1 ts s tudl ed so 

, that no single woman can be identifled. 

The success of the research depends upon the partlclpatlOn of women such as 
yourself. We wll1 be very grateful lf you are able to help. 

Yours slncerely, 

Gall [yssen, Ph.D. 
ASSoclate Professor. 

GE/md 

J' 

t 

( 
! 
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Appendix G: Consent form 

" This form was offered to ~he patient for her signature when sh~ was 

interv1ewed in her home. The original contained the names of the 

participating hospitals and surgeons, Whi~have heen om,tted here to 

preserve anonymity. 
r 

f 

AlI subJects agreed wil11ngly, although a few\delayed the sign1ng until 
" 

after the interv1ew was completed . 

./ 



STUOY OF BREAST OlSEASES 

CONSENT FORM 

'fi> 
1 ________ agree ta partlclpate in a study of breast dlseases 

of women. understand that my participation includes providing 

infonnation on my general health, smoking habits .. d1et and childbeanng 

and menstrual history ln an intervlew lastlng about two hours. In 
, 

additlOn, 1 permit the"princlple investlgators of th,S study and thelr 

representatlves ta contact my physlclan(s) and to revlew my medlcal 

records for detalls of my medlcaJ hlstory. 

All information 1 give wlll be STRICTLY CONFWENTIAL and 'wlll be 

comblned'w1th that of other part1clpants 50 that no one person can be 

1dentifled. 1 understand that 1 may wlthdraw from the study at any 

Ume. 

.. 
SIGNATURE _______ ......",-___ _ 

" 

DATE 

\ .;., 

WITNESSEO SY 

:~ 
} 
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Append~x H: Letter of thanks for participation 

Tris letter was mailed to patients after they were interviewed, thanking 

them again for their cooperation. Each patient's name and addréss were 

entered in typescript, and the letters were signed personally by Dr. Eyssen. 



\ 

Department of Preventive Mec.!iune and Blo,tatlstlls 
Faculry 01 MedIcine, Unlver~lly 01 Toronto 

Toronlo, Onlarro, MSS 1 AB 

Dear 

Th~nk you very much for partlclpatlng ln the study of brsast 
dfseases of women. The lnformatlon you provlded wlll be most 
useful ln helplng to ldentlfy factors WhlCh may be related to"
the development of these problems. 

Thank you agaln for your help. 

Yours tSlncerely, 

Gall Eyssen, Ph,o., 
ASsocldte Professor 
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Annex III 

ADDITIONAL LETTERS 

This Annex con tains three letters which were found necessary after the 

research had started. 

At Hospital A, each patient had to be approached ln writing by her , 
physician: Letter (1) was handed to the subject if she was visited in 

hospital (this replaced the letter ln Annex II Appendix D); Letter (2) was 

mailed to the patient if she was not contacted in hospital (instead of 

letter ln Annex II Appendix F). Both these letters, (1) and (2), were 

prepared on the surgeon's letterhead; Letter (2) was signed personally by 

the surgeo~. o 
\ 

Letter (3) was mailed to aIl subjects who had been 

, 
vislted in ho~al but 

who·could not be included ln the investlgation because their receptor levels 

were "intermediate". This let ter was on Universlty of Toronto letterhead, 
~ 

and was slgned by the author. 

\ 



Letter Cl) 

/ 

1 am taking part in a study of breast dlseases ln women ln collaboratIon 
wlth the UniversIty of Toronto, several Toronto hospltals and the LudwIg 
Instltute for Cancer Research. We would like to collect InformatIon on 
a variety of factors from a large number of women throughout the 
Toronto area and we would be very grateful for your help. 

Attached you will flnd a pamphlet WhlCh de~crlbes the study. Wlthln the 
next two weeks an interviewer may be telephoning you ta see If you wish 
to consider participating ln the stud~. If you are Wllling, an 
interview'will be arranged at your co~enlence. This IntervIew wll l 
include questions about your health, smoking habIts, diet and 
cnild-bearing history. The information whlch you glve wIll be kept 
strictly confidential and combined wlth that from many other women sa 
that no single persan can be identifled. 

If you have any questions regarding the nature of the study or the 
interview, please feel free to calI the study co-ordinator, Ms. Ir,? 
Rogers, at Tel: 923-1505. 

Your help is vital to identlfying the causes of thlS Important' Issue of 
wJmen's health, and your partlclpa"tion would be greatly appreclated. 



( 

, --, 

Letter (2) 

1 am taking part in a study of breast dlsease~ ln women ln collaboratIon 
wlth the University of Toronto, several Toronto hospitals and the LudwIg 
Institute for Cancer Research. We would like ta collect information on a 
variety of factors from a large number ot women throughout the Toronto 
are~ and we would be very gfateful for your help. 

Enclosed you wIll flnd a pamphlet which descrlbes the study. Wlthln the 
neKt week a member of the research team, Mrs. Vlrglnld Hunter, wIll be 
telephonlng you to see if you w;sh to conslder partlclpatlng ln the 
study. If you are wil1ing, an interVIew WIll be arranged at your 
convenlence. ThLS interview will lnclude QuestIons about your health, 
smoking habtts, diet and child-bearlng hlstory. The informatIon WhlCh 
you give will be kept strictly confldentlal and combined wlth that from 
many other women 50 that no single person can be identlfied. 

If you have any questions regarding the nature of the study or the 
interVIew, please feel free to cal1 the study co-ordinator Mrs. Iris 
Rogers, at 923-1505. 

Vour help is vItal to ldentifying the causes of thlS Important Issue of 
women's hea1th, and your partICIpatIon would be greatly appreclated. 

Yours sincere1y, 
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Dear : 

Letter (3) 

-
~~., , ... 
l,: :.' 

Department of Preventive Medicine and BIOSt.ltISIICS 
Facuhy of Medlune. UnlverSllY of Toronio 

Toronlo. Onlarro. MSS lAS 

, 

As yo~ may remember, fol10wlng yo~r recent breast surgery you were 
introduced to a study of breast diseases in women being conducted by the 
University of Toronto, several Toronto hospltals, and the Ludwig 
Institute for Cancer Research. 

We have been pleased ~y the overwhelmlng response of many women ta 
help us in this research. Unfortunately however, lt 1s not possIble to 
arrange Interviews with aIl the women who have expressed an lntereSt ln 
partic1pat.lng. We are very grateful to you for your offer of 
assistance, and we ~re sorry that we wIll not be able to lnclude you ln 
this study. 

Thank you aga1n for your k1nd offer of help. 

Yours sincerely, 

1 rI s Rogers 
Research Co-ord1nator 

IR/mJs 

r 
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" Dear : 

-J Leùer (3) 

-
Deparlh,enl QI Preventtve Medlune Jnd Ijl()~t.ltl~tlt~ 

Faculty 01 M''<l'Unl', Un'Vl"\lIY 01 Toronlo 
_ Torunto OntallQ MSS 'Ali 

.' 

As you may remember, followlng your recent breast surgery you were 
introduced to a study of breast diseases in women bein~ conducted by the 
University of Toronto, several Toronto hospltals, and the Ludwig 
Institute for Cancer Research. 

\le have been pleased by the overwhelming response of many women to 
help us ln this research. Unfartunately hawever, it Is nat possible ta 
arrânge interviews witn aIl the wamen who have expressed an lnterest ln 
participating. Ile are very grateful 'to you for your offer of 
assistance, and we are sarry 'that we wIll not bl' able ta \nclude you ln 
thls study. 

o Tha~k yau agaln for your Und offer of help . .. 
Vours sfncerely, 

Iris Rogers 
Research Co-ordinator 

lR/mjs r 

11 

\ 

\ 

\ . \ 
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Annex IV 

EXAMPI::E OF THE CANDAT PROCESS .' 10 

" 

\ 
This Annex illustra tes the workings of the CANDAT system. by means !Jf a 

highly simplified fict1tious,example. The Annex is in four parts, each with 

" a correspondingly numbered table. 

Part IV.1 Details of the reported dietary consumption of~the'example 

Part IV. 2 The Questionnaire Table 

Part IV.3 The Madel Table ----
Part IV.4 Details of the calculation of certain nutri~nt inta~es 

• 

. JI' 

. , 

.' 



. . 

\ 

\ 

..... _---_._-_. ---~-----......,-----------------

. - . 
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" 
In the example, a woman is assumed. to have x;eported the consumption of: 

- 1 small carton of 2% milk each day 

- 1 litre of 2% cnocolate mllk twice a week 

" - homemade hamburger, made with lean beef,' 1/4 lb~ each, twice a week, 

one time with a slice of cheese·, always with a bun 
. 

- ,lYhole wheat bread (don' t know what k~nd), 2 slices per day, 5 doss a week 

chili con' carne w1th beatls. twke as much as the. "standard" bowl, once a 

month 

- macaroni and cheese, • (half a box of Kraft IHnner),. once 0 week 

1 
The entrieso.on the food frequency questionnaire as would be recqrded • 

'" by the interviewer, for this e~~e, are ~hown in the five parts, (a) to 

(e), of Table IV.I; 

, 

\. ,1 

\ 
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TABLt IV.!: Illustrative example ~f entries on the food 
frequency questionnaire 

(a) Page 1 (Dairy products) 

, 

r 

---------;---------------------~--~------------~------~---~~--• Q 

- 1 -

1 1 1 1 1 1 1 1 , . , 

- - 4f NO 6F 
QUESTION ,,-ODE ITEM J Q SERVINGS"-" SERVING COMMENTS 

1 ~ DWM SIZE 

··,lIIlWl/\IUl 1 DA lRY rrHlf)Uf'" S • 
Pl. IIH' l.~k ,1t the> ll'It of 
tYI'I>S oC j lk on tilt.. f 1 rst 

01. DI Whitl mllk - Whllii Il , 
lMtb Dllr inq , hl' ) ,"'.t \ 

01 07 - " 
.; Il D 1 l ,'Sr"" Il CA~/do.y 

mOl1fll ... wh.lt typ", of MtLK 
U 1 1) 0 0 

dt" yUI' dt ~nk r Bot if',{ 1\1\\-
01 0) - SI<. lm Il 

Inq milk ("'fr! In-Zoff('~. ., l ,.,;- ~1~\:.{_L'r:(:~1 ---
01 04 - Buttermtlk Il 

h Illd yfJII drink. mllk , 
.1.\ Uy. wt>f'kly or 01 02 - un .... ,')('tlfled 11 . 
lTIonthly? " IO/w/Ml . 

1\ 11o ~ mll"Y ql,\a9f'~ of Chocolate Hllk 
,Hd you dr ink prr 1 

(commf>fcL'l! or home madc/ 
,th mi •• r. .oc! m, Ik \ (ornpl\l' p d to this model 

tH,lW l~rqr W,," your' 
QI Il _ Whole. 11 

Utlu.,t st't"'IIil\C)? -
01 12 - 2' ..; 11 W Ù :J 0 4 0 ü 1 1. he.. .2 "tVJeek. 

f1 11 ClI 13 - ..:;k lm Il 
1 

01 12 - tJn"pfC'ificd Il ~ . "" ,.. 
"'~ . 

01 1 S Ilnt d)ocol.,tr> 10 T 
. 

Ilclt5!'_{"\f_nl~ "os 
VI'tH h"t l hClCol.,tf' {m.'\dp. (rom mlx Ind . • 1 1 V INI hot wdt"rr) ln lX quq"r~,( r.'p , . 

Othrf? Il 

l 
~ , 

, . 
~ 

., 

.. 

o 
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TABLE IV.I: 
, 

example of Illustratïve 
frequency questionnaire 

.. 

(b) Page 3 (Meat - beef) 

\ , 

\ 

entries on the 

- 3 -

\.,OOE 
t;i NO. OF 

QUESTION ITEM J S"ERVINGS 8-
~ DWM -

N{)w 1 would Itl--e ta ,lo:;k Hrl\T 
, 

.. \<1U .lhout HFAT At. th l5 
point. 1 (11\1 Y w,lnt to . Hl-EF 
dlSCIl'>"> ~,I~ludl por-
t Lon of InI"t ~ w .. will 

OrOll\>! ~, , i 
I~'(II} Inlf rnixcd dic::;h{<" 

qc.h 'S " '-,Ir(~ L)ter Il,,mhllrr'l r' 

t':>HŒoJu\RD 1 RI IJU J 1 r -1)1 'll - (,1mrn('rr 1,11- (Hellun ,Id) (llt,r 

lIl're '" ,1 ILS! "f tj (l('~ 01 ---f--- ~- - -
(,lrlJl 

AfEF. Dur 1111) the l'Pit o J n2 - (Big H'IL, Wh'JrrH'r) 111111 

four fTlOllth wh I( h nl() Vou 
!',lt ., 0 

A (fl/W/MI ( 

Il lI<1mhu rCJ" r c; 

, Olt! 'l'DU 1I'ill<llly have 
tlw,~ wHh UIFESF? ('lIN 

Dld yon II<;lj,'lLy ddd 

W('(ONNf\ 1 Se:" ('{/NI 

. 
WI'['e thp H()MEHflDC 03 JJ lIompm,l~c 

Uprlular 
- - Il,('( l'. 

IIN1DURGrRr:; U51) 1\ 1 Y prt'-

(lu'cd with Rlqlltar or lpm 0) ~4 -
A' ef? 

11111 n. j f .J l'. W 0 2 0 

A (O/W/MI . 01 11 
, 

'l'. t - r ,'PI Ifl ;-r 
R Hnmpmild" Illmburq(>rs 

" C O,d you ustJttlly have 
thrsf' WI th llIEESE? (Y /N 

Dld YOIJ 'J<;U 111 y ddd 
HA YON NA 1 SF? (Y/NI 

, 
, . 

l.-... 
, 

, \ 
\ 

~\-
:r' 

A 

j 

,;i' ., 

food 

/ 

.. ' • 1 1 ~ 1 1 1 1 1 

'" SERVING 1/1::1 ,,' COMMENTS 
SIZE (.\111 

t'J l? 
-

\ . 

. 
1- -- - -- -- , 

-- -

; 

- -- -. 

- i-. 

-
i-f-- --1- \ 

f--1--

1 3 3 S YI lb rrh.lo":" 1 ~/.ce l-
C. "t~·.e , ',Jt!'pJ,{ , 

, . - " 

. .....:. -- -- -

--i-i-- - l-

._--

/ 
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TABLE IV.I: Illustrative example of entries on tli.e food 

\ 
frequency ques~ionnaire 

.. .. 
(c) Page 9 (Bread, buns, ' rolls) 

. 
---------------------~----------------------------------------. , 

- ~ -
r 1 III' 1 1 1 ... 

r:;} NO OF . 
f;;~ QUESTION !cODE < ITEM .; '0 SERVINGS SERVING 

!< COMMENTS . ~ SIZE ~g: , 
DWM' lu 

U>VI 

SUOWf !\IlP 1, 
nRET\OS, IlUNS. RD! I/, 

~ rom rh 1'1 Il'lt <>f (1RE1\DS, 

IlI'W, 1 ~lrl fI( 11 f (, whlch dld ot) 01 wtùtc ,- Unit 

y(") . " !lV,Il f!1f" III .t <1 , 
m!lnth 09 02 Wholc WlH'<"t (10-(,0\ ) Unil 

~ (IJ,'WIH) 1 Ory 01 WhnLe WIlC'lt. 000' ) \ Unit 

/1 ~.! if j - nr.-ad'" 
09 02 W ! 0 0 1 l,"" !II 2 ç"CeS!~O((, ~J,Y$ "-

l~(11 \ " 
Wholc W1" ... 1 t. un'1ppr 1 f 1 pd \ Unit (J 'J W{;Ç>k" IO~ ,a wl.'.:'l 

nl~n" 09 04 Ry~ - liqht 2! 
ni''I.(J,-l-
c.. ro l",,,mt .. 

09 05 
t. 

Rye - d.1["k, PumpLrnl( kel 21 
llid Y(lll Il .utlly IIdd 
mrrnll or MAHGfI- 'NF? Other? 21 i~ 

IY'lJ) .. ) , \ 

!Hd }Oll Il ... 1I111y 'lild .rAM, . '1 
1( 1 LY. IIONI Y or othf'r . 
w~tt ',PUIM1' IV/N) , 

." 
09.33 Oinnt'r Ro115 Bun .. - Whltp 22 

Oq 14 - Wholp Whlat. 22 

, 09.35 HamburQt'r R1m', . ..; Unit W 020 f IJ (1 N 1/ V 11+f. 3,3'1 

09 36 Ilot Doq Runs Unit 
Q 

~.J:L In.n. l. Unlt 
~ 

~Jl1 ICroi~".nt " lnllttcr "01 h) Unit 

~1t·r7 
. cr 

, 

. -
,Il-

,\ 

.'if 
~. 

.;; 
t; 
1 

\ 
a-\\ ,j / 

\\ .--
, 
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T~LE IV.1: Illustratlve example of entries on the food 
frequency questionnaire 

(d) Pag~ 15 (Mixed dlshes) 

-----------------------------------7-----------------------.---

• 

" 

1 
( 

- l', -

UFIIII] 
QUESTION 

• S\lO\>lCI\.RIJ l q 

!lerE' 15 cl li .... t of some 
STEWS ,Jnd Cl\oL,,SfROLES 

('ould yotl ploe,lQe t(>ll mf' 
WhlCh yOIl h,lVI catf'n) 

A In/whO 

n r:;f>rvlnq/Dowls 

(lt nqth x ,h,lmpter 

()f lilobaqp Roll) 

r--ODE ITEM 

HIXEO OI"IIF', 

STFW', 

-.J NO OF 
J if SERVINGS 

~ DWM 

SERVING 
SIZE 

,j-.;.I'''-J-'o''-i'+--'-~:::e''_e_'_r_''.,"c.''c:.I_V:.;'..x. '1'..;t,-'::.Io,,-I.:..' ---,-".:..' ,:",',::,w-+_If-'n-w-ICI-- -r- -t- t-- t- _n ______ _ 

l 

~1:.;5~O:::2+_--C'-h-'c-k'-e'-.n~s'-t-.. -w----------_;--~'Q:.;W~l ----t_-+~~11.-r-t__r----------
ChU i Con Ctrflf' .1 lA ... 

I-'I~S_O~34__-:-c:_:_:-",-wlJt",_,::h:=tl .. .!l'.L' ----1 'L~ ~- cE J_~ I~ _C!_~ 
ChilI ('m ttlrfH' 

wllhout fh ,Hl', lowl 

l\re therp ,1ny other typt"s 1S 05 Fir,h Sh'w 
or S1 EWS /CIISSFROLES you ~----+_----------------------_;--+--+---t--t__t-__tt__t__;--

hilVe eaten that we havf' 15 06 Irish Stl W IIJwl 
not {I! SC u<:<;erP ~----+--------------;r·-----I~+--+--t--t-- --~I- --
If " YE'S" r(>cord tl"lme of Other? lowl 
(h,h 

COMMENTS 

ID!W/M) ~--~-------------------+-~--~--+_~~_ilr_i~+_+_----------

B Serv lng .... 

C 

May \tin pl$'<\"'~ discuss 
dE'talls .of th(' recipe at 
the f'nrl of thro 
qunst Lunn,' l n~7 

, 

ct CJ\SSEROf.E'ï 

IS JJ Oeef & Kit/Iii y Pli' li 

IS J~ Cabbilqe Hpl L ul_' 
II-t--H'- -- --- ---

15 35 Chickfln pl, I} 
I-"-"---''+--''c:.==.;..:.:...:-''------+--t--j--t--t- -- - -- r---t------.-

IS J6 ~heptH' rd 1 ~ Pif' l' 

15 J7 Tourtlf'rt (T'or; r i ~ 1 li 
---~ 

Other 7 

~--+_----------------~--I--~---i-4-_r~t_1__t- r---- ----

----- -

/' 

, , 

\ 
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TABLE IV.1: Il1u~trati ve example of entr,ies on the 'food 
frequency que~tionnarie 

(e) Page 16 (Pasta) 

, --------------------------------------------------------------

1 1 1 1, 1 1 1 1 
. 

~ 
NO OF 

QUESTION ~ODE ITEM J SERVINGS SERVING COMMENTS 
,... ~ DWM' SIZE 

'Ç 
IIOWt /\Ilf) " PI\'-.Tl\ -

f r{lm t hl il 1 n( l'AI,l/\ 
1(, lIi Sp,\~I\t't t\ - 10fl'li"lt,'\ <;,,\1(,,5' 1C' 

tlld 1 r 1\ .... 111' Il dtt! you 
H· 112 

. 1 (ll'1,itt) '''lur,-
1 \r ,dut 1 rlq th .. Illo..,r -1 Ind LIli ,I<i(! le 
mflllth·, ' !f, 01 

- t t, llan 
Il 

Mc~ 1 S .. "cp 

~ (llJW/M) 
16 04 

- Mpatb<'.l11<; - le , and Sauce 

Il ""cv HU}G • 1(, 0\ M~C4ron i and Chces(' .; le W 1 0 1 5 t ~O>< kro.B D,(lt'er '" /te. u <) 
, 

16 06 Macaroni Salnd le 

16 07 Egg Noodler, - fat 1ÙU"Ù le 

16 00 - M('itt ,,~Jd('d le 

Ill' '09 LaslIgn .... 21 

Oth~r paGl\l "J \e 
, . 

, . 

If\' 
, . 

" l.H . -- -- -- , 
16 JJ PI7ZA - wlth,lut tTII',lt Un I~ 

~ III'~ 
rr,l,t"tOI ot li wholl~ 

li, 14 - wlth m(""t Uni t , 

" Ir. l'117'o't (1. 1. ~tr) 

W"' the P1"/A yon usu,ll\y 
Md 1 I\r1lf'. m'~fll um or "lm, Il , ; 

o 



l 

.!/ 

-

. -
For each item code, the CANDAT program selects "1 from the QU0St ionn,1irt' 

Table, the relevant fbod code and model code not only (or the f.·ood~ \ tP!ll but 

also for any "add-ons'" ir!clud~d on thE! questionnaire. Table rV.2 glvCS tht' 

small selection of entnes needed. for the illust[atlve cxample. 

TABLE IV.2: Se1ected entries ln the Quest~opnaire Tuble 

Add-onsit-

--ïr------------------------
Item Food Mod'èl Fat Sugar 
code code code code model .code model 

------ ------
01.02 100790 llOO 

01.12 101030 1101 

03.34 3680 1500 120446' 21 

09.02 4705 25 431320 7 [! 1480 10] 

09.35 - 19020 40 [ 431320 7 ]; [ 11480 10] . 
'" , . 

15.03 7560 269 

16.05 13040 211 

------f---~------------------------------------------

o 

* In thes'e entries, on1y' at most two "add-ons" were 
approprlate, but there are many f~od ltems where 
three "add-ons" are allowed. Further; there are many 
classes of "~dd-ons" in addition to fat and sugar. 

4-

-
'Tne "codes" for "add-ons" are exactly equlvalent to food codes; 
in these lastances the following translations app1y:-

/" 120420 
431320 

., 11480 

cheese 
margarlne 
jam 

[ ] indioates an entry in the Question~alres ~able not made 
use of ln ~he example of thlS Annex: 

. . 

• 



't 

The'program next seeks in the~odel Table the weight ~in grams) of a 

standard portion of every food lncluded in Tablehv.2. The 8mall selection ) " 
of lines from the Madel Table, necessary for the 

IV.3. 
\ 
\ 

..r \ 

TABLE IV.3: Selected entries in the Madel Table 
c \ 

--------~--------------------------------------

model cOQe 

1100 

1101 
- / 

1500 

21 

.25 

7 

[10 

40 

269 

211 

mIs. gms. 

-;;9) 258 

250 264 

7.5 

7.5 

250 

250 

85-

21 

25 

7 

10 

40 

269 

211 

For item code * 
--'1""----------

... 

01.02 

01.12 

03.34 

03.34 

~ ,02 

09.02 

09.02 ] 

09 .-35
K

' 

15.03 

16.05 

example, 18 shawn ln Table 

* This column has been added in this Annex solely ta 
ease cross-reference. 

The entry H1 square brackets is inc1uded, because the 
model code 10 appears for ltem codes 09.02 and 09.35~ 
qlthough thlS "adù-an" was not reported as' consumed • 

... 

1 

. , 



Part IV.4 ----

Table.-IV.4 st;t0r~ for the example. how the ii.1"\takes are cCllculated. 

\ 
The suffices i (reprE:&entlng here 'the examp1e) and f (the food) <lFC' 

ornitted ~n this section • 

.. ' 

The derivatlon~, of columns (4), (6). (10). (11), (12) and (13) dre os 

follows: 

If column ( 2) =; D. 
' ( , 'al 

(3) colurnn (4J = colurnn 

If column (2) = W. colurnn (4) = [column (3) ]17, 

'If colurnn ( 2) = M, colurnn (4') =. [column (3)]f30 , " 

Colurnn (6) = colurnn (4) x column (5) 

... 
1 

C61urnn (10) =, colurnn (8) x, [colurnn (7~]/100 .. 
-. 

Colurnn (11) = colurnn 
"-

(9) x [column (7) ]/100 
.. 

Colurnn (12) = column (6) x colurnrl (10) 

" " 
Column (14) = column (6) x column (11 ) 

AlI calculations have been rounded to the of decimal p1Dce~ 
-.. quoted in Table Iv.. 4. J 

.. 1 \ 
\ 

" .. \ 
\ 

J 

\ 

" 
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TRE::LE lI). 1: C31~·.:!=-ti.m :.f. d~b:;l .nt:.1 E= IIf f 1t :'11(1 f ,br'"" 

_1..- __ • _____ _ " - - -- - - --- - - -- --- --_._--------- --~ ... ~._-_ .. _-- -------

rocd tlo, cf 
cvUe O/I.-Vt'I t l ~ .. ~~ t ~ :; t " -bo- - - --------. 
( i ) (2 1 (1 1 (4) ( "il (1;) 

100790 o 1. 00 1 . ÎlCt 
\. 

101030 ~~ 2 .29 4 1. LE. 

M 

:;&50 w 2 .29 1 .. 33 ,'19 

Ir 

120420 , I~ 1 .14 1 .14 

47«'1 ~J 10 1. 43 1.43 

·f'1321J ~~ 10 1.43 l 1.43 

19020 ~j 2 . 2'3 .2':-l , 
q 

?Sf.O t1 
, . 

.03,..' .OE. 

11('40 ~J . 14 1.5 , :~ l 

~ 
JI. -- __ 1. __ 

) 

" f'Jod 111 r.'.TIIH,lt-'::l'~1'" 

" 

"\ 
J' 

q' st 3r",d:wd nutrlo?nt 'ro9 
F-.ort IOn f.=,t hbr-e ... 

- ........ _- ------- ----- , 
( ~ ... l ',E:) • .• , ~) 

2'jE: 1. 92 '\ 0 

2t.4 2.00 ù.06 

H~I Il.30 0.30 

.~ 1 3.1.25 0 

,"~5 3.33 5.00 

7 80.5 0' 

:l . 
'W '),60 ~~. 90 

" 

2t:, ':1 6~10 .:.87 

J 11 Il. 10 U.b·~ 

• - ~- --v- -_.- , , 

~ ) 

nutrlE-nt per 
:::tanc.l.ard 

par't lon 
fdt f Lb/-e' 

, 10,' ( Il ) 

4.9~ b 

' ~l. 28 0.16 

lnt ::.(1 >::::- 'q 03511,' 
t 'li 1 1 r.r-,~ 

l~' , 

4 '"15 

-6.1.! 

g.61 - 26\ - ~"'" u. __ ) .. \.' _1 

'It 

b.56 0 0, :I.! 

0.83 1. 25 1. 1'3 

~). 64 'ù 8 07 

2.24 1. 16 0.6") 

16.41 ·7 "7ï 
1.1'::'" 1) 4:3 Ü.41. 

~ 

.2). -12~ 
.. 

1.4E. 4 ':-1:' (1. :. , 
-~---~.~--

31 ~Ir--I 1'1 

.1" 

... 

'\ 

.. 

, u 

" 

4 
~ 

fi" 

~ , . 
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Details are followed through for hamburger: each recorded cornpnnl'Ilt 

-~-<nas ta be considered separately, Le. the beef (üern code 3.J4, food clldt' 

3680), cheese (add-on, food code 120420), and bun (ltem code 9.35, fn~)d COtll' 

19020). Ea~h of the réle~ant lines of Table 3.4 id mnrked with ~Il ~stcrlx. 

To obtain the dail)!: value of t, the number of serVlngs (per dny; \vcck 

• 0 1 \ 

'Or month), as it appears on the questlonnaire, is diVlded by" l, 7, nr 10 (, hy 
. , 

means of an adjustmeJ't incor.porated into CANDAT). [For the !)(~(' f t := '.!./7; (or 

h 1 /7 d f b 2/7] Th . . \ ~ . 
c eese\ t = ; an or un t = , • 'cr servlng SlZC j's. requi res no 

adjustment [1.33 (beef), 1.00 (cheese), 1.00 (bun)I~~md the products t x s 

~~ are in column (6) [0.39' (be~f), 0.14 (cheese) arJd 0.29 (bun)]. 

, \ 

\ 

.. The weights of stan~ar~ortions [85 g (beef), 21 g (cheesc), and 

~O g (bun)], derived frorn ~ Questionnaire pnd Mode} Tnbles-, 'EIre in column 

(7), and the values ~ (nutrient per hg) are obtolned frorn t~e food componpnl 

fUes [11.30 g of tat and 0.30 g of hbre (beef); 31.25 g of fal ,lnd 0 g of 

fibre (cheese); 5.60 g of fat and 2.90 g of flbre (bun)]. TI1(> 1111trlt'llls per 

standard portion are found by multlplicatl0n [I.e. (11.30 x 85)/100 = 9.61' 
\ 

and .. (0.30 x 85)/100 = 0.25, (beef); (31-.25 x 21)/100 :;:: 6.56 élnd (0 x 21 )/100 

= ~ (cheese); and (5.60 x 40)/100 = 2.24 and (2.90 x 40)/100 = 1.16 (bun») -
o 

see columns (10) and (11). 

Thu~, the lntakes of- f~t and hbre frorn hamburger rirp obt[nnnb1e:-: 

fat (g/day) [col (12)] 

[coÎ (6;' x col (10)] 

beef: ~39 x 9.61 = 3.75 

cheese: 0.14 x 6.56 = 0.92 

bun: 0.29 x 2.24 = 0.65 

Total for hamburger: 5.32. 

fibre (g/day) [coL (1'3)] 

[col (6) x col (11») 

0.39 x 0.25 0.10 

0.14 x 0.00 = 0.00 

0.29 x 1.16 = 0.34 
\ 

0.44 
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Annex V 

IN,TERVIEWER.MANHAL 

. ., 
This manual, was prepared by the authpr for use .with the questionnaire in 

Annex II, Appendix~. 
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---------------------------------------------------------1114---
• 

• INTERVIEWER MAN~~ . 

Background InformatIon: 

:;. "If the wo:.mc:\n' canncot rememtler her welqht at ~ge ':::u. prcobœ 

wlth a questIon of whether she was Ilghter, heavler or the 

samê welght at age 20 compared to SlX months ago 

6-7.' "Ethnlc or cu'ltural group" refers to the country and/cor 

ethn~c background to Wh1Ch the woman and her famlly belonq.d 
J. 

(l.e. Russlan Jews) 

8. Try to determl ne the woman' s fam II y' s re! l Qi. (_on 'f't the 

_-tlme of her b lrth. Record answers of Il athe i st Il o::or Il aqno.)st 1 c" 

and they wlll be codeQ accordlngly (not as 99=no::o answer r:.~ 
) 88=don 't know). o 
Menstrual hlstory: 

9. Code 88 88=don't know/remember, 99 99=never h~d a 

msn~trual perl-od. If a woman never menstruated. Qm1t aJ..J. 

Quest10ns about menstruatIon. When prob1ng for the age ~nd 

month when per10ds started remember ta record and then 

convert the age to year. 

10. If a range of days lS glven (1. e. 26-28) record as such. 

By "lrregular" lS meant that the number of days between 

perlods was not con~tant (l.e. not always the same). Pecord 

ln the space for comments -any- lnfr:.o~mat-l---':on on the present 

state of menstruatlon (e.g. not really reqular, only every 

three mon ths) • 

\ 

1 



", 

(, 

• 

11. l f cl. woman cannot rememOer a t l east the year of rJer 1 ast 

perlod. probe wlth,t~e 6uestlon of whetner the Idst perlod 

was m,:,rQ than onE# year aqo or- nc,t. If the l i:\S t per 1 od was 

/ 
more than one year ago, ~ry to determlne how many yedrs dgQ 

It was (If necessary pr'Jbe: <.2 yea.rs, 2-5 years, 6-10 years, . 

11-20,years. >20 year~). If the year only lS glven and/or the 
\ 

last perlod lS wlthln the preceedlng twelve months, probe to 

ascertain the number of months Slnce the last perlod. Once~a 

montl! and, year have been determ1ned (for perlc:.ds W1 th1n the 

last year) or a year (perlods more than one year ago) record 

ln the date space . 

• 12. Record ln the space for comments any Informa.t1on about 

the' cess~tlon of perlods (e.g. regular perlods unt1l age 45, 

perlod every four months for 3 years). Remember that a.woman 
, 
who has had cl hysterectomy may have had a natural menopduse 

before the surgery. 

PregnancY,and blrth hl$tory: 

Il \..13. If - the answer 

and continue wlth 

lsn't a deflnlte ~Ino"" then treat as 

questions until a negatlve answer 15 

"yes" 

recel ved. 

14. 
. 

If necessary, say "Agaln, thl5 would 1nc:lude th~ number , 
of babies vou have had, as well as anv other pregnanc18s such 

as mlscarr1aqes. stlllblrths or termlna.ted preqnancles". 



, ' 

15-16. When there are too many pregnarl\c 1 es tù rec.::.rd ln the 
, li \ 

space allotted, always record at least the flrst dnd last 
)' 

l' \ 
occurrençe of eacM ùutcome, partlcularlv 

'" 
flrst full ,term 

preqnancy. flrst blrth and any events .:'ccurrlllrJ bet,:,re tt1~ 

flrst blrth. 

15(d). No breast-feedlnq 15 recorded as duratlon=O. 

16. A mlscarriage w~ll be daflned as a pregnancy of l~ss than 

or equal to 20 weeks duratlon. A stlll~irth wIIJ be-defined 

as a pregnancy Qf mc're than :20 weeks~"duratlon. A termlnate.d 
~J ... J 

preqnancy (abortlon) will be deflned as surqlcal or c..t_hE?r 

Interveptlon resLlltlng ln the termln.atl.::.n of the pregnancy. 

Famlly hlsto-ry: 

-... 
21-22. Slsters will only be consldered related If they have 

l the same two blological parents. 

23-26. We are only lnterested ln relatives related b~ blrth, 

not adoptlon or marrlage. If age or age at death 15 not 

known, probe ln decades (40's, 50's, ••• ) or aven larqe~ aqe 

grouplng5 If necessary «40, •• ). 

" 27-28. When recordlng WhlCh relatlve had breast cancer makœ 

sure tHe woman underst.ands that you are only Inter~sted ln 

the female relatlves you have been dlscusslnq wlth her. Probe 

for the specifie relatlve, e.g. "maternaI aunt". 



Medlcal hlGtory: 

29-~2. If the woman cannot remember the date of the operatIon 

at th~t tlme~ record and calculate the year. 

29. A hysterectomy 15 def1ned as the removal of the ut~rus. 

30-31. Removal-df both ovarles but not at the same t1me: 
; 

racord only one remov61d at the date when the flrst was 
/Y 

removed. and both removed w'1th the date of the.last removed. 

i 
32. Obtaln InformatIon on ~ll breast b19pSlSS. and 1f the 

l, 

\ - wClman of fers the oLl~come of, the b l':'PSY (1. e. ben 1 gn, 
, 1 

mallgnant) record thlS .lnfor~~t10n under comments, wlth the 
l , 

date. If a woman has had m~re' than four biopsies, re~ord the 

number she has had. and ln+orm~tlon on the firet two nad the 

two most recent. 

"34-3"6. Multiple occurrence ,:)f a procedurec a1ways record at 

lea!!it the flrst occurrence and the most recent. 

Other maJor surgerv and 1l1ness: Do not ask ~or any 
, 

information, but If the woman wlshes te descrlbe any other 

conditions, record 
'wC 

In~thls space ln order to appear 

lntereated (thlS WIll not be coded). 

Medlcatlon'use: 
--------------" 

37-38. ,1 f the woman cannat remember the tlme c,r duratl c,n c,f 

use, prob~ wlth her age at the tlme 0f ~tartlng and stoDPlng, 

recot"'t1 and calcl,.llate the year. For mc,re than ,:.ne use c,f a 



drug, alwavs record at least the flrst use and the most 

, 
recent uses. 

for and record uses ba..fore the f 1 rst fu ~ 1 term pregn ... ,ncv and 1 

the 'flrst blrth, as weIl' èS the TIret and most recent us~ • 
., 

38. For estrogens/hormones: It 16 most lmp'ortant ta t-acord 

use at the tlme of menopause and recent use. 

Record InformatIon on use of other medlcatlons anlv ta appa~r 

1nterested (as per other surqerles/ll1nes~es). 

Sac lo-econOffi1C "f.actors: / 
47," (~a.ge 22B FFGp If the woman "glves her CtCCupatlon as 

"homemaker'" probe to determlne whether thl s has bas'n liO for . ' 

the maJOrlty of her lITe. If so, record under "other" and , , 

speclfy. If thê woman says she 15 ret1red, trv to determ1ne 

what her usual occupat1on was. 

, 
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Annex VI ~ 

MEDICAL CHART INFORMATION FORM 
1 

The following two page form was used for collecting informatiqn from the . . . 
patients' hospital charts. It is a revised 'version of, 1\nnex II, Appendix C:-
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CHART INFORMATION 

natp: 
Stuoy 

StuOy reprpspntatlVV: ____________ ~ ___ _ 

-------------------------------------
(la~t n"mp/flr .. t n.am .. ) 

SurQ.onl ________________ Dat~ of surgwrYl ___________ _ 

1. Bllat"ral tumoursl 

Laterallty of tumourl 

2. Type pf surQIU"y: 

( 1) Y Dl! 

(1) lvft 
(S J OK 

(21 No 

(2) rlQht 

OIOP!lY 

o 
o 

( 1] mooH Ivd raolc .. l mat.tect.omy 
(2J simpl. (total) ma!lUctomy 
(3] subcutaneou!l ma6t.ctomy 

(0) 
(?J 
CSl 
(9) 

oth.r' _________ _ 

(4) partial mast. (segm.ntal/w.dglt 
rVSIPctlon. Il .. ,,,?ltctomy) 

(5) partial mast.ctomy plus 

no Info.. IDK) 
NA 

a)( Illary al ",.uctlon 

3. Location of tumour: 

( 1 J upper -1 nner Qu;adr an t 
(2) uppur -out.r Quadr an t 
(3) lowvr-outer Quadrant 
14) lowvr-Inn",r Quadrant 
(5:1 n Ipp II!' 

4. Tumour !II zel 

_______ llPngtb (long., .. t) 

( 1) on. SI ze r "'corded 
(2) ) on. "'IZIt r.eord"o 

5. Pathologlcal olagno"I'U 

In,.,a",lv.1 
(1) OucUI ca 
( 2) aOli'noc arc j noma 
(3) Jobul.r ca 
(4) mll'oullary ca 
(53 tUOular ca 
(01 Inflammatory ca 
(7) paPlllary c. 

( 10) mue 1 nous e.JI 
(II) multl~focal ca 

(6) cvntral portIon 
(7) .aKjll .. ry t.all 

(10) other: ____________ _ 

(SB) no Information (DK) 
(99 J NA 

wl0th (cm) 

(8) no Information (DK) 
(9J NA 

Non- 1 nvasl ve: 
(12) duetolll Coll ln !lI tu 
C13J 100uiar ca ln SI tu 

(14) oth.,.: ______________ _ 

(S6) no Info. tOK) 
(99) NA 

o 
') 

] 

o 

ITJ 
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2 
stUdy 1 0 numb Ilr ~,-I --L..----.I_ ...... l_=-J/ 

(1) v •• 
(2) No 

If "V •• "I 

C81 no inform.tlon (OK) 
(9) NA 

NSL- 04 nodes Pq'llitivif for m~llign.anCYI ________ _ 

7. Gr.de 04 tumourl Cluc:t CliHervnt1ation 

8. 

Cil w.11 dIl
44entnti.atlfCl 

(2l mOCl.r.tely Cliff. 
( :1 ) P oorl y d i f f. 

St.gel 

Cil 
(2) 1 1 
Dl 1 1 1 
C 4 J IV 

G 4 1 othllPr 1 ______________ _ 

C8l no inform_t1on (OK) 
(9 J NA 

'C:5 1 oth.r 1 _ -T--~--------
[81 no lnform.tlon (OK) 
('Il NA 

9. Ar. dlst.nt m.t •• t •••• pr.5.nt? 
il' 

(Il V 1 .. 1 

(21 No 

Cil Ch •• t w. 1 1 
C2l bon. 
C Jl tlr.ln 
( 4 l 1 1 ver 

(8) no inform.tion (OK) 
[9 J NA 

(:5) lungl' 
(bl othl'lrl ______________ _ 

(8 J OK 
(9 J NA 

o 
[ 1 ] 
[ 1 ] 

o 

ITO-TTI . " 


