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E "' Abstract ‘

There T three objectlves rh thls study.,Flrst,.to¥"7"p

examzne the pattern of canc!f mortallty 1n Canada from 1951_"

.,‘ RS e

198J The hortaLnty :rates’ of - male‘ and female totalrkfyﬁ_

LI

bancer, 1ung, St°ma°h bl""'ﬁder,'mtestme, And female breast?V'
cancer are be1ng stud“ed 51ng the crude and Stan 5R§12ed~f”" .

". r\tes, the geometrlc mead>of -age*sex rates, and theﬂﬁnno“

- 47~components of cancer mortalhty rate, namely,_the age effecth_A

ancén death rates 1n Canada 1n the upcomlng decades& Thefg4““*

&egwesslon j eguatldns ﬁcfor f-ag effect and ancer ard¥‘7
e j y R

qonstructed for males and feMales §€baretly. Estlmates‘ frOm

f

these equatlons are then comﬁﬁned to prdalct cancerL

mortallty iratesca: £ males-andﬂ—females,‘f respectzvely.,

Pred1ct1on§ are compﬁted for the years froqq1982 to 2002;»»

';';T (_f .'-‘
1g_~to ﬂT@h rlsk \gf cahcer. A wlde rang of demographlcb_n

"stndy;‘ Be51dﬁs thelr 1nd1v1dual effects, the 1nteractlonsf°

o

e .
among theSe gapiables on cancer _5& ;,also cons1dered.1~The,:

-’- e Hoa e

techn1qu¥ of best p0551b1e subset regre551on is’ used to plck~5ﬂg;f

4

."out thf most 1nfluent1al varlabbes on cancer mortallty

-
«,x.

The refults from the trend analy51s 1ndlcate that to}7ff‘

vv,._ el -

_and the tancer/force.-:f.gﬁfg fgd;rgi‘;j;f]ﬂtj e S
Secopd o -set ‘up statlstlc models to predlct qverall7‘f}f”

4Th1rd to analyze the factors that could pqs51b1ly lead;qj'ﬁ

-soc1oeconom1c,'and 1ndustr1al varlables are 1nc1uded iny thlSTﬂTJ{:

Cled

the patterns of cancer mortalltzédepﬁcted by the crude ‘dndtﬂ<"

‘f !’ standardlzed death rates ca be 1n tlmes decptlve. It 1s-ﬂ

father often }han notthat the trends shown by the geometrlcf;
¥ 4 —S : s , ®




e
LA

are d1§ferent The 1nf1uence 6f’ff

"“vﬂh overall canchr ‘death rate : 5 evealed and thls f{fﬂi{

A ralses,the questlon on the\ appllcablrty of results from e

:~fdver$11 canqgr analy51s to pollcy 1mplementat10ns.3

-

3

’ L The age effect and cancer force are betterémeasures rtbfh[m;if
s{iagf*d’;descnibe' trends overtlme.,‘Also,.,they contrihﬁteb to'odrd
Hllﬁ‘lfd?'bettef understand;gg j} the two broad elements behlld cancer
ST h»morta"lty that couldﬁ\he elther 1mprov1ng or deterxoratlng

”'jovert me, or both Tha;r changes indlcate the dxrectlon for-,;f”

w_spollc_; ﬁormaﬁLon, ;ﬂheﬁher ,ftowards the iaglng fthe3 ;T}*

;popul'tlon or the wors"1ng of cancer 1nduct10n factors.,:"

-~

w~2/f istlmates Poﬁfhﬁh‘ 'f_nd .cancer fgrce show -

age .effe

dlfferent patterns fo_‘.he two sexes.fMortal1ty predlctlons

,\‘. 1 . « D -

1 : "y
are generai- satlsfactory, and estlmates for 1982 are V..«f
a,. .

-

partzculariy'cloée to,:,e neported death rateg Slmllar task
can be done for'speC1f1cvcancer 51tesm ; ‘;'ﬂ_;_ff'vvfﬂ?firf'
itﬁ”;“? The deTographlc soc1oeconom1c ana1951s does ngt show
f\\thé' samedwlnco;e Tand edﬁgatlon e}tect on,male and female

R4 ».4_"‘

"fcancer, andg’they have rather strong.‘lnteract1ve ' ffect»~v.
3 e |
=through other varlables. The reSults do not cbmp&y totally Los

oL R . ¢ : . : | B

1ﬁfth4othérj5t ”fd; Among all ethnlc groupfFf areas wlth 7_(

. b

'1arge proportlon of French Canadlan have the hlghest 1mpact

. B A “e
N b FERN

on most cancer sltes. Among the 1ndustr1al varlables‘ high .

anufacturlng area and Ontarlo m1n1 g dlsplay strohg ;fo'
m,_ L 3 t £, : . T B

TN

§o) sitlve 1mpacts. Thls study, reveals dh: 1mpontance vof"

y b e : \, : L
I multaneous evaluatxon of cancer«znduct1on factors,_and the-‘.' ;
'f 'Hﬁftngzcontroll stat1st1cally ’{j'the ‘ confogndldg _17*
' & .'.“ ' . ‘ *
: K A e e
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Introduct1on

‘ hyﬁ tTheilevel of Canadlan mortallty has 1mproved subStantially:

J"i over h past decades.v Crude death rate for both sexes

fo

’,dropped from a hlgh of 22 per 1000 in 1ﬁ61 to 6 2 ' 4-,-__.19_8‘2."" '
‘ff?? - One gorhﬁtheﬂ immedlate -rewards of "such progre ‘is_the~
?f*“%éﬂ_a;remarkable 1ncrease 1n llfe expectancy for both 'maleSvﬂand,'
‘ | V"female:\ gp all age groups Between 1931 and 1981 Canadian

‘male ‘and . female 11fe expectanc1es at' blrth \have’ reallzeditf}f;ﬁ'g

oW

.,,some exc1t1ng galns of 12 and 16 years, respe\tlvely.'¢,{4f”:fﬁh"

In}add1tlon, W1th'l1fe expectancy for - bobh sexes ax_;f
ST

j?;e[ ~;““Un1ted States and some European: countrles ﬁin preservxng
" life. Desplte the 1mpre551ve progress, descent 1n morta11ty.'

in" this . natlon w1th1n ‘the past fe decades , has been-
Sl : S ' 2 '--" el
d‘“nieratlng‘* for quite a long perlod ~af time befbreq_“

.rega1n1ng 1ts strength 51nce the last 10 years\oi,so..v ~h{:"

. 1_\ . . B
R 'AT Thls stagnatuon -of mortallty decllne,ghOWeveryvls not

exc1u51ve to Canada. In.fact, this phenomenon 1is 'v1sable.;
throughout lthe low mortality reglon, and lately in a few :

deyeloping countries. Inqulry '1nto thns decelerat1on rhas

" fraced itl}origin 7to ;-he mid-1960" 5. Supportlng evldence
E : 2>

-,(révéalg_that whlle llfe:nxpectancy in the developed reglonsﬁﬁd,

3gained' 5y more }than K3 years in 1§g;-1965 .1t 1ncreased by
R fewer than 1.6 years in the follow1ng decade. Concerns 'overfl
the causes of such dec11ne hﬁye prompted some studles to
.advocate the cloélng -in, of a blologlcal ce111ng upon 'humangf

longev1ty,.eMost,;researches, neverthelegs, has stressed the

ST

y:; A"blrtha be1ng\ 74 yﬁ%?s “i'; 1981 Canada has surpbssed theg“-flh““f



o accompanylng ag1ng of the populat1on.u~; 5Q~ft s -T.t;_f

' of death:a‘ '} : o _:' B \". R, "

*t.ma11gnant neopl

_ages. ", 2

vﬂ;1ncreas1ngly agmng, ,1t' 1s pdrhaps_ not too. surpr151

"record a slow down 1n mbrtallty reductlon. Moreover,

> .
0"" e

1mportance '*of epldemlologlpal transxtlon\’ ﬂaﬁd-]“;thef;~ifﬁfﬁ

~

S -

. - o
-wThe.success ‘;n< soc1oeconom1c developments, 1mprovedgA K

.7 L L. . "\ S -

't\nutritién,"vand advances 1n medlcal technology have enabled-wl"

~ . ’-\

the developed countr1es to eradlcte almost< all ‘of thelr

'llnfectlous. and para51t1c dlseases. Since; thes& dLseasés_

AN t

.'-strlke pr1mar1ly durlng\the early stages\ of 11fe, -the1r

[

cbntrol- ~on ..the one*hand allows the populatlon to surv1ve

'_Q;untxl advanced ages. On the other hand the dlsappearance of"

&

“Ucommun1cable dlseases, have altered the structure of causes

» . g . -
+ . . C By s . s . -

> . . : i

: Degeneratlve dlseases, in- partlcular heart dlsease and

ot

countrles where 11fe expectancy 1s above 70 years, these two‘_
*dlseases are known to account for some 48 and 21 per cent of

; the;-total deaths, respectively. In contrast pnly 1% Of all

vdeaths are due to 1nfect10us dlseases. The serlousness ,Qf

aéheart dlsease and cancer is further enchanced by the fact_hu

that they attack largely rnd1v1duals bfm mlddle andvvolder

& Ay
As populat1ons - in Tthe.' developed : reglons ;azz.‘v‘

i, E a8 .

jf”»1nfectlous ‘dlseases have already been - bnought to their

lowest level 1t 1s rather unllkely that .suppre551ng them

.

’-further, wlll Jncrease llfe\ expectancy by any 51gn1f1cant”

marg1n. Tovextend l1fe, 1t 1s obv1ous that efforts= musts;be
o N . B L N |

» 3 1

o . . e

S AT . w e,
LR . el . RS

égs, have become* the ‘ma]or k1llers"~fln,;”"“




‘- s L

fa ,

T dlrected towards the reduct1on of deaths from hegenerative

o andhéhronlc dlseases."“'f'f”‘if' s S e o
,;‘,._,Whlle_.medlcal advancementsf have 'succepded 'to' some.g‘

'extent 'in controll g heart dlsease, pr1mar1ly by delay1ng

_in lee, vmostv cancers Stlll 'rema1n
: - : Cox
"1ncurable.a leen cancer 5 re51tance to current technology,

i o it seems thatz unless major medlcal breakthroughs 'grn

A 4

\\\\\\\;"vtreatment occur, ‘human- longeV1ty i bounded by ah_ T
e ' techolog1cal l1m1t C1E not'a blologlcal ce1l1ng d;_ j~‘fﬂ’j

- v
o \\\\Q. In order to- 1dent1fy the causes of cancer, many studies
) fhaye\to look beyond blologlcal factors to our exogeneous.
AN e
env1ronment lues.. Flndlngs have causally 11nked[-
. 57‘\§ | e .

. oA
PRI

A "

'.nrof cancer are observed,

S .

'flndlngs ' 9uggest" t
4
1nequa11t1es,-cancer can ‘be prevented to some extent

/}tudles .from varlous d1sc1plngs have called for
— -~

Ca 1

dlfferent env1ronments to reduce cancer rrsks. Houever it
..

would be d1ffucult for a 51ngle set of recommeddatlons to be

-

effective wlthout cdh51der1ng 1nd1v1dual s soc1oeconomlc

-

stand1ng After all one s aah;evements 1n the soc1al ladderj

2 .,

do determlne, to" a Barge exﬁent, one s llfe style, dzet and

'ii 'Qf::" exposure tg p0551ble carcan?gens..ﬁﬁ _.ihf’/
| ',5 ;'-T G1ven (%hese cond1t1dns there w111 be greater beneflts
* - . ¢ .
;‘-. .' 1£ the 1nfﬁhenoes on cancer by soc1oeconom1c, ‘demographlc
L K3 <"-"7- L s Vo -

11fe style, d1et ’ occupatlonaluahazard and env1ronmental:
PO pollutlon to- some-spec1f1c cancer 31tes. Also, unequal risks'
ong varlous ‘soc1al Strata. _Suchv

;by ‘lmproving7 ,cértaln 'social7

*\L changes 1n gafe style, and tlghter control over pollut1on“in-

N N . - T . - N B . o s . . AR e . .

,

REFE
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and occﬂpat onal factors ca,

51te5~ 1nd1v1duélly. 'T detalls 'and spec1f1c 1nformatlon.'3y
‘".retrieved would be _nelevant zfor. proper ,allocat1on :and
reallocat1on of . f1nance‘ and manpower to f1ght cancer. The

o bt ST 8
‘purposes"ofj'the”*present: study~ are .to analyse cancert

'mortality trends in ,”Canada for selected cancer 51tes, to

predlct future cancer death rates,”

P LA

k1nds of 1nfluences on, or determlnants of cancer mortallty

[

e SImultaneously .

: ¢ . Lo . B L. {’. .
N B . . . . . . . .
Y B . - . . ’ . B . . .
B - < ...'... . )

) 1 1 The51s Layout

-1?fm. Tn the flrst two Chapters, 'wé will révieh~ ev;dence_
. explalning ;how cancer emerged to become a leadlng cause of

- P S~

bepanalyslzed f'..‘the cancer I

and to assess the varlous :

IIEQ death as mortallty structure and 11fe efpeotancy changed and fj*ff“

PR

"ﬂkf examlne _dth féctors behlnd . such 'changes and thelr‘
iﬁ,qﬁrfhﬂ;‘contrrbut1on to the new»constralnts that human mortallty\.ls

Secondly,.these new‘constralntsg wh1ch have been- found“

"'Qtﬂg_t to '52 cancer 1nduc1ble, w1ll be-examlned in- greater detail_“

Final%?,_sotloeconomlc differentlals in;;cancer;“mortallty_

%f '_wlll he{drev1ewed 51nce they-'can_'bet,regafdéddh 5 . the.

33 Q.fundamental élements that condition one's  life- style,,‘briﬁi;x{“
ones_ expOSure td pos91ble‘cancerous qarc1nogensr»The reulew;
1s hased on both ‘1nternatxonal and_JCanadlan“ research
f1nd1ngs.;;“_,: i fbih'fwi“*id,.t o 9”4' . \ .“n-

ﬁ‘ﬁ ' In Chapter 4 the data requ1red f6r the objectfves.hof

Eﬁfﬂ .ﬂ-th1s study are dlscussed and the methods for data analy81sd



are reperted .alsel‘ 1n the followlng two chap.krs, we w111

r

‘ étudy Cahadi&n.tahcer 'mortallty trends between 1951 "ahdf
S 19 1 &Eqﬁatibns?rfer the estlmatlon of fu &re cancer death aﬂ‘Vr;f

_ rates w1ll be establ1shed In Chapter 7 we w1ll dlSCUSS our

. ',v.iflndlngs ) dh the soclal demographlc analy51s~ pf_ cancer -

R ”".mortallty A smmary and suggestlons for further analy51s are

. . - -

prov1ded 1n %he flnal chapter.
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RIS "~ 2. The Emergence Of -Cancer. - . " /[ -
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2. 1 Introductmn REROUREE N e L

i

The absence of 51gn1f1cant 1ncreases 1n 11fe expectancy
B

PR

'loamong h developed cﬁuntr1es has ra1sed serlous concerns.

: fSome 1nvestlgators have suggested that a, b1ologlcal 'ce111ng"
SR " N
N encroachlng on the human llfe span.,Others con51der the

[

[

'3phenomenon 5< result of . teghnologlcal constra1nts , that
‘ v -~ ‘

*correspond to changes|1n @he comp051t1on .of, causes of death
fDegenerat1ve dlseases whlch;domlnate the present :mortallty

V"Struqturei*areﬂ 1ne1ast1c- to the current levels of curatlve
> .': AL

D

o medlcal technology. Thls statement 1s partlcularly trueu nf'f.”

F ‘

cancer._ Desplte& tﬂe flncrea51ng 5uccess invdelaylng death

o from heart dlsease,_cancer, whlch followed .as; the* second
SEERL ) v ' ' ;
- xleadlng eause of death'@%as remalned largely 1ncurable.

1[- ‘ Further exploratlons ,onu_ causes . of 5deqénera’uve

d1seases,_ 1nclud1ng cancer;,have added a thlrd dkmen51on.to,_ -

~

straérts on efforts to 1mprove the present level of llfe
"-;;;leupectancy These constralnts ;éfé' ggiectly re}ated to
'personal behav1ors or 11f%hsty1es ynf a- broad sense. j?orft
'fcancer,t they are actually*rlsk factors. Such f1nd1ngs lead

PR *"'ffto the. suggestlons that cancer mortallty can be» prevontedl

-ffifj‘not‘ cured by- appropr1a»'*{modlflcatlons of - hazardous
| \\' |
Yet,,aft gpparent" obstacles,, beﬁﬂdes ‘individual

I R

.unwllllngness to change, are to 1dent1fy the rlsk factors

T

behavior'patterns_’Q

Qand thelr functlonal y'network that - 1nteract with . -

\

-

—



N

<

'.?
.

-gunderstand A_.put ent f,f humanj-

R

@dxtallty («sand :; 1ts

f{soc1€T demographlc determlnants, a rev1ew of the progress 1n

'fpet};fthe“ past 'w cruc1al Canadlan mortallty experlences afe

I
»

Nselected for th)s purpose. T '“'.e °h';“_“: a
E R ; \' » . ‘ } '.'.. . ‘ \ . ‘ » . . . » - -
2 2 Canad1an Morta11ty Trehd ® ‘v'{ R ‘p ‘

Canadlan mortqglty 1n the 19th 'Centuryt has. remalned

. / N N

largely speculatrVe as v1ta1 reglstratlonvwas not 1n forCe

-~ -and data vere not publlshed ‘antil 1986 (Owerebeek 1980), The

ot

@udest v1tal 1nformat10n leported occa551onally could be .

-

dated back td 1921 onﬁg Other sources. of data” t?at havei.
been 'utlllzed to study the pre- reglstratlon perlod 1nclude$
‘. reqbrds of baptlsms‘ marrlagés and. bur1aﬂ% secured by ,the

Catho@1o church in Quebec from. 16‘3\ nwards (Overbeek 1980)

MaClean (D B S 1939) estlmated levd&s _of\ montql1ty k

reports of ‘death from the 1871 and<1881vC2iguses.\

Howev'tf h1= flgures were foupd unrellable becau e'-of,‘

p.-

1nadequate coveragd@pf the data base (McQu111an 1983). From\

~

v

flgures producedé%y D' apres les Annua1¢es de Quebec in. 1916 \

3
Ralbach andm:MpVey - €1979) state that Canadlan mortallty

1evels at no tlmes 51nce 1867 have never exceeded that 'Of?&f

-

.d‘the m1d—1700 s Cathollc ,populatlon, about 42;deaths7§er.

Pl N

7o

-1 000 populatlon. w[ 1fb'~ SR "‘”’.b' <

3

’\ ' o . 'p . N ’ .
3 o e ' R

~ e

\'.'

o~

N

\'In' hlS analys1s of mortallty patterns ,;n‘;ontarﬁbe",
£Et&ee6'14861-1921, Mclellan '11983) has - added  further.

" insights into_ptherwhkstor1cal ‘trend offthe1Canad1an‘death-u

. SN S St S R e
'—,soc1oec?nomxc and demographxc elements. In order to‘ better “_ .

&



:53§§§gfraté;_ The author noticed that _Ehe pattern of morta&1tysf' -t
o change ‘l Ontarao \paralleled’ that reported earl1er by«-
) . &
o . “ ‘g X o o .;: L
: i.; %burbeau and Legare (1982) for Canada as & whole.w _“;f'ja N

L__*Théﬂ.srm1lar1ty lends credence '[ the notlon that‘“--':

Canadlan mortallty~declwne was slow and steady 1n the flrst»

half of the 19th century, but was progre551ve; 51nce then.~;

’ ,q-s ST

. o
.\ > B

'ifl f» Female .llfe ;exﬁfctancy; for examphe, 1ncreased from around L

43 years 1n f861 to about 50 years 1n 1901, and reached the_f~

'-'58 yeat mark by 1921 (McQu1llan 1983) y
'\

Assessment of the post~1926 Canad1an mortal1ty trend. 1sff-1,ﬁﬂx
- _ R AR
 ihor@ ‘rellable,: as v1tal stat1st1cs are ava1lable.9From the

crude and standardlzed death rates (1956 base populathn)'
'y' g1ven :in Table _2:1,~ male standardlzed death rate dropped }_Q‘f_h

, from 13 3 per 1000 populatlon in 1921 tof7‘3 in 1981. Femalef"

BN

death rate, Wthh 1s always lower, fell from 12 9 to 4 2 1nf'”

the same perlod _‘_._'? o

Notewomthy :1h 'Table“‘231 is the small 1mprovement 1nd’
o

male mortallty¢dur1ng 1956 1966 The percentages of decllne

»

' were below those ’oft the past and those that f0110Wed.tl

K -I . : me

Nevertheless, such declera*lon was not detected among- theh",{ :

l

femalesr Although age adjusteﬁu raaes are: used - in ‘thevx, ;v/

‘ comparlson, they do not warrant b1as free results. In fact,

v-':thﬁfgch°lce ;°frfth base, populat1on has been proven “to be‘ :
S :influential in across-tlme NQr_;—popuiat1on‘ companlsons:‘ B
~ S ' IR
SRR partlcularly when spec1f1c caUses of death are considered’ e
(Schoen 1970 Shryock et al 1976,?@%“ -' | | |
L T
: . - ' . ) R - B . .;;ﬁ.: , .
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1921"1981 <

'L‘able 2 1- Crude and Standardxzed Death Rates by Sex, Canada,‘

'.vg;fg

,\'

: Crude

', 4.,.41 N

T §'., L

;10 TR |
-'ﬁ:'o 2(;..,v
.tO 8

um '

RN
RS

8.7

8.5

RN ‘_"

A

- -".i'per" 1000)
‘ Standardized
13 3
“14.3 ,
.".-.1'2..7' -
2.0 -
12:0
.
0

Crudé S

b P

Female

0N
1Y

!1 2
10 9

'9.

6 . f

\Standardized R

r

2.4 ° 0 v

o ,J354:6~3
..\1,.7,‘}2-‘ «d
RPN
. -
. \10. 2

‘§§ 0 .; 1‘:ﬁ,f'

. o SR o
.~ 8. 0 e
] s : g y

.

o ‘ ‘/,'\':}

-,

‘.1 0 liv.‘:. 7?  <:5"5;"f'2
Y 3 oL | e
':5 1 T R

"'.4 g
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L e 5 populatlon, 1t produces lower age -ad usted rates.;;-

s

gleld (1980) éxpla1ns that the employment bf a youngN\?;:}ﬂ
A’-age structure 1n direct standardlzatlon can effect 1n a much e
‘.\ : B s ,.

"’hlgher decllne over . t1me than otherwxse, the rat1ona1e be1ng
-;:'* LT ) N e
f‘that the trend of death rates has peen grow1nglx 1n\mfavour

of the young‘but agalnst the old When comb1ned w1th a youngv

. )

_;r;wsﬁ}n,:’h Canad1an\ sltpatl”-;3‘the 1956 base populatlon':'
e 1nfl&tes the trend of decl1ne (F1eld 1980)~ rThat is, the§“;'n";

L

'S'F negatlvev changes 1n standardlzed dedth rates’would be 1ess;fL.,”:

v 1mpré551ve if an. older age structdre 1s adopted J A Way _tobp

_"avoxd 5uch a problem iis:fto examlne th v}trend in llfe? R
s o R Do
expectancy. From Table 2 2 galns 1n 11fe expectancy'-began,

¥l

o to slow down from the m1d 19505 onwards. f.‘ ?;ff S L
S R SO .l : SRR R !
' Among the males,Alntercensal 1ncrea§e-reache? a- m1n1mum .

~

'~-f<"_' 1356 1966 and reboundced 1n the 19705‘ Such avpattern is }fffdi

51m11ar to that from standardlzed rates.nyor females, thélbiu-il

20

trend dlffers 'sllghtly from that wlth adjusted bates.;‘y‘.'"

Although less promlnent éhan 1n the - case of thermales, galns ‘

a;n fgﬁale l1fe expectancy d1d reach a m1n1mum in 1961-19%6
r »~

'vAnd the 51ze of recoVery s1nce then was smaller than‘:for.l'~

i? the male counterparts. }‘“:"' e h;dd_ o,
" | Compared’wlth othe\ developed countrles,_ Canada seemsA Z/;d
fxt-\falry well 1nto the general pattern 1n whlchbfour: i g
tages of change can be 1dent1f1ed Thereuwere 1ncreases ‘iﬁi }'d
lee expectancy untll \the m1d—1950 s (for‘.Canada, _thgﬁ.pkwa}
1960?3) followed by a trough‘ that lastedwquntll the*l
beglnnlng of the 1970 s. Recoverles were recorded 51nce then | ,

N X P ) . . - e . H B N Y M . . .
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i 7'less developed natlons ha_e the1r death rates stalled 'at‘i~f'“"

v.

".counterparbs suggest dafferences '1fn-jithe»f const1tuents

'*bé? regarded as shaped by factors'that brought mortallty togp

,faltered the 4mortal1ty structure. Such change, better knowﬁ{

,T]as the epldem1ologrc tran51tlon (Omran 1971) requeres new,‘
";decllne.. Understanding how the mortal1ty strhcture has”)
Umfmortal1ty reductlon.dwl' 'p%;. N - Rt S -ﬁ“i.,' . f"'?“

h!ﬁ-:ﬁp Two"groups 'of factorsi have° been concLuded asfbe1ng,
1nd35be

Y R . R . . . s . R 3
N . .;ﬁ\-; r o L L T

., O o .

. until deceleratlon,wa5{agalnfreported intthe 1980s.

2 A
L SO . B - . - RS . P
. e . . - . o

2 3 Morta11t¥ Deceleratlon and Development o

‘ﬁyaf i Decelerat1on 1n mortallty 1mprovement 1n)the' developedf,;;iaﬁﬂ

and developlng reg:ons dur1ng the m1d 1950 5 and 1970 Sﬂn'”’

'\ = . ..‘\ %

e ; P
gh - appear 't\\\ have :ksomej resemblance,_, but , thelr’.qdk.”
s1m11ar1t1es. The faet that theh e

planatlons ‘share\ lltvle

levels below f he: max1mum attalned by the1r 1ndustrlal1zedl.

.
}c e ¥

1nVleed : “Lg_} .(A"-_'_ %”'1'L‘fﬁ _,9

o Nonetheless, the 1n01p1ent trends in both reglons can -

J* the/present low‘ level a f %p two 1nter related mays R df

M 0

Flrstly,“factors Whlch have greatly reduced death rates seem

\ - R

'to become leSS‘ and 1ess~ eff1c1ent.¢ Secondly, .the pathsu L
.

‘through wﬁpch these factors have worked and the ex;ent toa

[y

vh1ch they serve thear purposes have 1n one way orm another‘w

L4 3
» W . E v.Q

"compromlses and posmg &',,,threat to futUre mortalmty '-;‘g'.?

r; . : e w~

- '.. ” " Qx" '.
\ changed HIS essentlal to obta1n1ng means ﬁor furﬁ%er ~--'3,F

| 7y
Lo X i . ‘e L )
S Ve \‘3. . . g T 4,: 155 3 ',. N v : 17‘ o
v o
&

' Y R _,,r

P T T S &

. '.v& ’,'
nsable 1n transform1ng mortality from a hlgh to a‘low

e S s
-level n&mely,; soc1oeconom1c 'and med1cal advancemem:s.° L@ \ft"
A 0 :
L
o\ %

o AN - R ) e @*ﬁ.y
) . el B . : EO : T L S ’;‘_ 20



'f:ffsupply, better nutr1tlon,‘and hlgher standards of l1v1ng andff‘b"

"f7hou51ng. whereas the 1atter relates to medlcal 1nnovatlons,

"7;; better sanltatlon and pub11c health programs (U N 1973)

[y

::g7s'j »-velements thereln are more powerful than the rest 1n reduc1ng'*

&a'u:;;fefmortallty _is3 d1ff1cult ~and’ ’results haveA often led to :Qr: -

;protracted debates. Slmllarly, attempts to ‘determxne

.zp01nt 1n t1me ;atj whlch e of these two groups-becomes

v

, relat1vely more. 1mportant than th .- other have' a150‘ been,-f?_?”

debated T e o LT v

.

2 3 1 Develop1ng éountr1es§{

PO . L

&?¢?}'§{”fagree_\that mortallty dedllne took plaCe prlor td

» hJ

ihtheh developed natlons (Stolnltz 1955

'*;1975 u N 1962- Pallon1 1981- Preston 1977, - 1979) .

t}eSS'developed'countrles-had reduced mortality?_theyuwere

L;Whealth,;measures»_weré the prlme factors. Also,‘lt was th1s

¥

g;fa“;ag‘~fQUickf-technologyvﬂimportatlon that | mortalzty qinﬂ' theVT‘

e . - A . P . . ] : LR

 general, the rformer refers “to aspec§s 1ike 1mproved foodf”:"
. % |

?'_:fﬁl?,f : Studles doﬁe on the develop1ng countrles generally

TﬁjPartlcularly, the progreés sinqe~°1950 has been:'regarded~~%v
’hlargely éﬁt' consequence of. dlffu51on or 1mportat10n of k
7fdlsease control technologles and publlc hzalth‘peasures fromﬁ*

56 1965; petersen"’

et Based, on' thelr—-observations on Latxn Amer1ca, Arriga-.

}:dgg;jgwfgand DaV1s (1969) explaln that wh;le econom1cv developments' _'

i;nfluent1alaon1y before 1925 SIDCQ then, medlcal and. publlc

'To determlne whrch one” of these two groups or whlchf1'~

sl _substantlal 1mprovements soc1al and economlc order.?r""'



A

11fe expectancy w1
technologlcal chan

The effectzve

DDT antlblotlcs,

fﬁrﬂf*develop1ng reglon

xb*flnfectlous.vf dlse

Chandrasekhar'§196

1mports
adults who were th
d1seases (U N 1973

Towever, the
. ‘ ¢
health programsf

‘. -3

serlous challenges

-llke ’ lon, Pak

: t_llmprovements in 11

measuzes ‘were v1n

‘ ?ffcapita insome'-and

-?vdeVelopment'*nere

developlng reg1ons could be reduded at such a

reported by var1ous studles. The measures are essentlal

éiylon,.Egypt, and Ind1a

were' most

as

Sy
. .‘\

rapid

th1n the last three: decades

_ﬁ‘w.";.
ges.__,"“"

Y

T

ness of publlc health measures ,such

vacc1nes, and safe water supplles has been R

-~

s,’}as;'in Afrlca.

.ﬁo: reduce the1r morta11ty

a5es o (Gupta«‘ 1970-' Stockwell

5;.- U.N' 1973)% ' The’ beneflts éf

Slgnnglcan;;;fo'V chlldren'

e prlmary

)

3v1ct1ms of:

empha51s on med1cal technology and publlcfg

'fthe pr1me life |

a3

for

'rate.;.;fl””
”3;3? Preston (1975) estlmates ;%out-qa‘per cent of the growth 1n25”f"”"

due.-toTufﬁp*"
’aS

and for countrles llkef
fromfr -
1956b~;113??fi
| thesefd':u
and youngrf_’5wdﬂ

jmany{‘commun;cable“._:,fHJ

saver is not w1thoutr_ L

. Studles on selectgd developlng countrlesl

1stan, and

fe expectancy long before publlc
troduced
from

;mproved ;nutr1t1on

v1dent1f1ed as the ma1n st1mulants for the

I'\iua suggest that there were'

1nto the communltles. ngher per

health'_n-“*'

SOClOGCOﬂONlC. oo .

: ‘observed mortallty decllne‘lkrlshnan 1974 Heer 1975) :

o f Recent path analy51s- by Yang,and Pendleton (1979) on'
_some 94 developlng natlons dé;ectes the negatlveA effect 'of‘
health facllltles on ’mortallty and 'SImllar impact fromf

- ‘h N I' . r .
economlo development.' The-:xnfluenoe ‘of- the- latter is"
- ! . ‘ i"‘ ' s, s o . @ - B
PR S
T L . . :
g AR NS y



’ikindfrect throu@h var1ables‘ Iikeijfliving'f:standard;7 and .

nutrltlon.j!Thf- autﬁofsﬁ thus conclude that. 51mu1taneou5'f-3””*\;
o \ . e
soc1oeconom1c are necessary to depress mortallty An earllerf_r

d;:study by Roblnson (196?) also suggests 1nteract1ve effectsg:_ffgil
'fd“f@vmf*éfrom economlc development and medlcal serv1ces.;fj$;-"

Much stronger objectlons to the 51gn1f1cance of medlcal».

*ftechnology to mortallty decllne come from- Taylor and Hal{ o
©(1967) ana Frederlksen (1960 1961, 1966) The_ former«'
A'”.invest1gators: d1smlss medlcal 1nf1uences ﬁqn emortallty

.

; 5,;ff;é'decline - and uatgrlbute ;fthei progress to, economlc “and.

".‘.(_ A .
3 nutrltlonalﬁb1mprOV””“nts.: The authorsf c0ntended that
L ‘better : ,economy alIbw d more food supply an& educat1on, Wthh
Bl el , .

_';are eSsentral 1n the f1ght agalnst 1nfectlous dlseases

"Fredrlksen alms' spec1f1cally at the w1dely accla1med>

)— \\ _effect of DDT on malarla..Hls ana1y51s of Ceylon 1ndlcates

that death f#tes decllned ' in both RpT sprayed 'and'

s.%' .
non sprayed areas,,even before the chemlcal was applled ‘The -

progress in mortallty declmne "is thus- attrlbuted to the'

u'1ncrease of food 1mports. Meegama (1967) arrives at the same:

‘,..v

conclus1on h the effect of DDT spraylng in Ceylon but at
‘hfsm" ) the same tlme, he credlts the ;ontrlbutlons made by -med1ca1‘

=

fac111t1es.'j*

. T SoRL L v h B :
. . - . - ..'_ . f"‘ K ., . - - ' y
: . . o ~ . . . v. . . \
<4 ) . \ . . B - . ‘\ .
. & . . . .
. . .

égi 2,3.2.Developed Coun&sﬂes .*\\f
4'L\Q-.,"'f- W1th reference to . mortagity decline  in the‘ B

1ndustr1al1zed countrles, the debate ﬂsoczoeconomc versus

med1cal development is- by : no means less v1gorous. On the | L

. -
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FRES

.A‘and medlca& &echnolq@y» d1d noﬁ

' and thus 1n1t1at1ng subsequent mortallty’ décl1ne.» McKeownudffﬁm§f

. artlcular'f wer the ke S t 'res1strng'qnfecthous dlseases
p 3 Y Q

"1ntense controver51es on what 1n1t1ated .mortallty decllne.

{ﬁfAnderson _ (U N ~1973:149 ' c f) suggests that med1ca1

1nno¥at10ns have contrlbuted relatlvely lltgle td mostalrty

‘ﬁased on the 51tuations wh1ch prevarled 1n the 18th and

19th centurles 1n England a;d Wales McKeown and assoc1ates

Cw

ED

:start woraallty decllne.

' fInstead upgtgahd L;v1ng : tandards,-and - nutr1t1on, v ing

l-

¥

vw, BTV

‘(1979) recently traced the blstorlcal pattern of causes of

£ .3 -

Qahuman death and med;cal '1nventlons and stated that» -h

‘ L]

C"

_ the 1ntroduct10n of sulpohonamides to combat tuberculosas in:

. ,(: X ﬁ . C ,). - .. o _, e, e
1935, W e Sl & ‘ o R
Th%!prop051t10n ?y McKeown (1979) Lfg: sdme extent

parallel fﬁ’what Arrlaga and Dav1s (1969) have noted for the
car C o iE

ﬁjEuropeanacountrles. That 1s,u medlcal ~measures became . the

It

'efplaxnlng_,-

ey v
m&rtal1ty de lane depended on economlc development Kfthereby

\ Ll
develope&‘coUntrles to reduce thelr death rate.
P . Ll e
Razzell (1374) and Preston' (1975 : 1977) however,

reject the leadlng role of soc1pecon6m1c development._ They

[
.y

argue_.thht stud;cs by McKeown and colleagues underestlmate

. . “ L
Lol - R . L
. Y . . LR

\

S ! . -
o ava11ab111ty of hlstorlcal data, pérmltsv‘more

- ro ressaln the Western Europe commun1t1es studled b hlm. f,i
prog %Q Y Y

'(1955 1962 1972 1978) argue that:publlc health programsf
v ﬁh

'1mpact ofllmedlgal technology remalnéd 1n51gn1f1cant untll ,f*,..

'pr1me llde saver from 193& onwaﬁﬁs. Before this tlme, -

Tiﬁcomparatlvely long - perlod requ1red bY the .




¥ * :' % P - 7 . a C Ty
, o ' . ¢ L) ‘>, ' . ..
‘g’ . . the ?1mpact of 1nnocu1atyon and vqccmnat1on upon death“rates
- ;n England and Wales.,A more recent study by.rM‘ré/’ (1965)
R v ' e .
S on. é;pean countrles also downplays the role of nutr? -
. i . ‘ i 8 ‘ . . . . n
R ; 1n the f;ght agalnst epldemncs llke smallpox‘ and strongly ;
{9@_;‘ favors the effect of 1mmunlzat10n S gﬁg ’“ﬁ.f g C
o f} _ Stookwell and Groat (1984) have taken a77more *néuq?ai'
"f[%:s stand They spmmarlze that better food 1ntake 1n1t1ates'5”

mortallty decllne, " but they also~embha51ze the dec151ve,,yet
" w»

laxer,_ role of med1c1ne and publlc health measures At thlS

- M I -« *

‘ p01nb there is apparently more concensus on‘the 51gn1f1cant
o . o 3 L
1mpact of the medlcal sc1ences on mortaL1gy 1eve1 51nce the -~fﬂfA'

turn of the’ 20th century However, forethe ear11er pe:1od, _ .
v.l"v . . e " ». .

both groups ﬁof factors_ had been equally and persua51vely

G . Lo, Lo e # S -
: o FEE o, b tw ol - -
2.4 The.Epidemiologic Tramsitjon ~ * = ...
SN ‘ S S RN > B o
2.4 1 "Rock Eros1on" and Ep1dem1ologle Trans1t1on [' TN
- ﬁ/splte the ‘heated debates, few studies would dzsagree ’

that these tvo. groups of féttors, elther by themselves or in

co&laborat1on,.-have drastlcally reduced death rate in most

parts of - the world The iaccom%llshments were partﬁcularly

odtstandlng ‘i the control of many communlcable dlseases,

‘which are close’ to.reradlctlon .w1thrn B th‘ developeu;d'

-~1countr1es., Table. 2. 3 and Flg. 2.1 1llustrate reduct1ons 1n

O

1nfect1ous dlseases in’ selected Western natlons and Ceylon

_respectlvely.

(7
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1. Changes™" in -ﬁé'llé'c'ié Mortalxty Rates m Ceylon

1980-1957. et B

. . ¥

Cevlon, |940-l9$1 Mou:uu'rv ™OM . ALL CAUSZS AND . FROM

MALARIA. (CRUDE" DEATH. RATE ru IO0.000 roruunou. LOGA-:
RITHMIC sou.:) .

" Oeorh cave_poe _‘ S . ‘ . -
'Mmm ) T ' - . . : -

100 o
0
0
30
© 4‘5_ )
*~
o

"o v 1930 e —
’ ‘-/ P Vewss ' : o *.
- Source: Populat!on 8u|letln of the, ur)ltcd Nntlons
‘No. 6-1962, th_ura v.2, P, 82. N:Y.; 1963.




L The outcomes of t!is success are twofold 'Flrstly,.,

\ﬁ'1nfect10us -d1seases attack prlmarlly chlldren .and ydung'

:5adults, the1r reductxon means greater chances to surv1ve to"»'

.Th~-iokder : ages. Thls\\has'vmater1a11zed Zinigthe, substantlal_

Lo

-increase in’ llfe expectanc1es rev1ewed~1n earl1er sectlon."
ASecondly, :.th d1sappearan¢e gof”'lnfecrlous dlseases.[

espec1ally in p,h developed countrles,. géﬁerates 'a_“néh”

ymortalrty structure 'compr1sed of causes of death that aneffflfj;

,»__ . N

'.rather 1nelast1c to present medlcaL knowledge. . The recent(f

‘wdéeelerat;on"in‘ mortal1ty is partly the result of this net.’

structure. - f%“gw

R

| Mortality"stqucture:has been'described'as analogou5’to':“"\

’-tock:erosions'(UhN 1963) The outen softer robk resembles a

\ L [ . ‘. e

layerzgof 1nfect1ous ‘and para51t1c d1seases and cou&d be7~al'v7

LI \

"weatherlzed" w1th the help of med1cal and health measures;;;”'

;The-{second layer however, con51sts of d1seases that requ1re

fncl- only technology but,‘ more“ 1mportantlyW' medamental

f-soc1oeconom1c developments to_ support and to maxlmlze the

i usages of avallable technology Lastly, the inner hard rock o

-

RS N
e layer ls composed of dlseases dlfflcult to track or. to cure.*h;‘

Its erosxon demands medlcal technology beyonds' the prese“tﬁ_-

.

11m1ts (U N 1963) e
. R & =
The modif1catlon of the comp051t10n of causes of ‘deathl

can-‘also, be ﬁdeplcted through the notlon of epldemlologic ‘

transxt1on..Accord1ng ‘to Omran (1971) the transitlo Et

in

many ways s1m11ar .to' the. demographlc andgtechnologlcal :‘.‘

~ .

tran51tlon 1n the no developed countrles._ Three ba51c

\




*‘___30<.to 50, Years at blrth Around ‘the beg1nn1ng °f the' 20th,f

A L N e |
_determ1nants assdciated with 'thez'*vapious;< stages

wgtran51t%§n can be 1dent1£1ed

_control of ep1dem1cs and r151ng llfevexpectandy ffom aboutf

_‘century, medlcal and pUbllC health determlnants became ftheb_

‘predomlnant force to combat dlseases. h'h' L
.vah1s 'resulted 1n u51gn1f1cant ' reductlon or. . even';

znaygdlsappearance of epldemlcs, bu”

.ekpectancy’and‘Achanges “iﬁ';gausgs of death,v- he” Un1ted,

~ T e

. K t ..

Ecobloioglc{ and soc1oeconom1c factors are,{the key ...

.
<)

‘f{telements behlnd hef trans1tlon of- the. 1n1t1al 'agéf‘off

epllesence and famlne,'fto:ﬂthe second stage ofg recedlnge

o @ -

7.pandem1cs., Such - transiéi zﬁ”is s1gn1f1ed byF¥1ncrea51ng'ff"

Y

. - .”:.. . /.- 'R

"rked the beglnn1ng of the;,

age of de enQQ t1ve dlseaSes. Xt th1s‘ £1nal stage, jllfe'_~ \
3 N “ a‘ .. _' N
expectancy at the"?O years plus range, and heartldxsease

S S ‘ i
and cancer are two of the major klllers.

G . :
: .In“_order “to ‘v1suallze the relat1onsh1p between llfe,
»

Nations,'has - onstructedh two 'model tables with different

.’assumpt1ons on the level of'fé'tlllty. The - f1rst table _is:

based on ‘the’ estlmated 1960 wd[ld populatlon and hlgh_’

S ¢ i
- /Eértilit . - The ‘age 'siructurev'is, therefore, relat1ve1y
. Y. S

5fgross reproductloh rate 'Bf 1.5, and 1t deplcts changes ‘in

'world populatlon age structure differs:’ ﬁrom that employed to;

' R ‘;\_,
young, and results desc;1be the developlng reglons. J

",.?

The seconﬁ table is. basa? on.a stable populat%on w1th a‘
by

>,

'}the developed\countrles (U N., 1963) Although ‘thej present.

._ construct;the,tables, t'e estlmat{ons _make ,thebllntrlcate‘ |

. PR . s
L v
. £y . . . ’

. ' . g r—f'J . - u
v . . P . T



.3‘:?:; ,;':;'”'.* *_ : 1--_}‘j-l¢-_"_,~ ‘ A u‘i-r ;usbc% SR
- DRAT S L : : ‘:::: '“LV .
assoc1at1on between mortal1ty level aﬂ@? causes ,o~ deq&h ,,;-s,u

;;almost self explanatory. ;‘h two tables are reproduced u%,;;/c'<

B 2 4 2 The Technolog1ca1 stfxt 1n Developlng Nat1onsv'“1‘bb

These' model tablesv and he - two : perspectlves on- o
';‘—*”mortallty ”16tructure :jaidf; in. understandlng fthe recent . .

.‘_slow—down,;ﬁ : deaﬂ' rate .reductlon.' Wlth current life

-’expectancy average "at %?8 years and»ﬁdth a- range of 50 64 -

»years (wOrld Populatlo “Data Sheet _1981) most‘ developlng.ifxf*7

__;countrles are in the hed1um soft rock layer, or 1n the stage_lvf

}‘of recedlng pandemlcs (U»N.51963 Omran 1975) : :'y - ,}fA'

~':..‘»

”hvat; th1s level of llfe expectancy, fewer of the leadlnglv

-f'causes of death are of‘%he 1nfectldus type and are thus lessff'- a
~ S B ,I L i.
1ncl1ned to respond to medlcal measures. For examplq,‘ln the 2 '

' s1x Latln Amerlcan countrles w1th llfe ex'gﬁtancy around 60-yf"

7years-—Ch1le, Costa R1ca, Mex1co, Panama, Paraguay, and
Venezuela, the 51x prlmary causes of death are 1n£1uenza and]
‘_hpneumonla, enter1t1s and other d1arrho dlseases,* eart

‘fl”dlsease,. cancer, cerebrovascular dlseases, _and vaccrdent
\‘.(U N 19803) l;“@ _ -f ﬁfmh o : gh”_; : _. . . ) .. :',

Of these 51x leadlng causes\of death,“the re51stance of.

‘heart dlsease and ‘cancer to med13a1 technology is” not

unfamxlﬁar. In fact “thelr 1ncrease over t1me has long been

con31dered to have a’ s blllZlng effect on the general eath
rate (Behm and Gut1errez\ 1967) Although thev flrst two_p

leadlng causes of death are of the communlcahlehtype, the1r

‘sJ\

v e .o R S
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f'stated that*v

e

L’pneumonla complex of dlseases _and warns aga1nst_i,”

;1the develop}ng }eg1ons._vie£;:”;g“n;f; Q L""“”"

.

Such dlsagreement abodt causes and remedles créated a{fi.i*f
T"technolog;c mlsflt, whlch ‘is. par{ly ‘respon51ble vforQlthéf:ﬁ:

'frecent»‘slowdown in mortal1ty decl1ne. To. confront these newfff

A

=

o / . .' .

'fVByrant (1969) as part of h1s ev1dence of support'

o

. domlnance over others causes\\1ke malarla and smallpox postsw

.ﬁa new threshold lAf?‘qfﬂe;"'\g':'v . T : -
PrQStoﬁ ,,and . NelSOﬂ ' (1915) | observe ; that -tffaS“”"“”

'“qf'gastr01ntest1na1 and respxratory Lnfectlons become more'.
fcontrolled ’ these:_t_ dlseases _ 1ncrease ' inr; relat1ve;giflg:

bl~1mportaqﬁe.:i Gwatkln . (1980)‘ adds - malnutrltlon | thlsf,"*vb :

0 s

EiSSUes,_Gwatk1n (1980) emphas1zes 41mprovements in ba51c o

”}l1v1ng jstandard and ecoqomlc' condltlons as_gth tﬁpr1me7;

13lsolut1ons. In thlS regard Gwatkln c1tes f1nd1ngs rbyk’Johng R

...Dlarrhea and pneumonla are often not affected by]l“'

| " antibiotics ~..and . the . frequent presence of;j}f-
malnutri on- makes even* supportlve therapy dlfflcult S
or -futi +.. Their lives [of ‘the children] are .

;tsaturatédh:w1th : the causes--poverty, : crowd1ng,g¢f
B 1gnoran§e poor ventllatlon, fllth flles...(Gwatk1n;
- 1980:75 LT Co —_— o L

“However,- performanCe of e1ther the soc1al or economlc;‘

)

B  consequence,lperhaps best descr1bed bv Pallon1' (1981)

-_;sector 1n most less developed countrles W1th1n“ 'h past“
-years was far from 1mpre551ve. Whether the concerns are per“
'j‘caplta 1ncome,.food consumptlon or egpcat1on,:.the' progress'

fié‘ Just sllghtly not1ceab1e . (Gwatk1n ' 1981) h?A -
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“;j_decllne in most develop1ng reglons.

r;unllke _ the,;

thea world,

and. env1ronmental

.. s

2

Developed Nat1ons

P

eveloped‘natlons,:the reasons for -

W1tH’ regard to th

the deceleratlow

“,allty ' dlfferent; 0bv1ously,

B

'socioeconom&c development could explaln the small mortallty SRR

ydeveloplng countrles,_gftheu absence ;o;
'-soc1oeconom1c developmenkas not a factor 1nf this part é;p
: Vthez contrary, advanced soc1a1 and econom1cif
‘,establ1shmenﬂ contrlbute to many factors 1n the tran51t10nl?

‘from acute"to predomnnantly degeneratlve d1seases (U N |

"1984') L T e e
. / | Through n;gher .standardsT~ of li&ing,'~moreﬁtad§anced

' medlsal techn0109y,, and ‘more and"better_ health“ carej

fac;lltles, soc1oeconom1c development has eradlcated most'

A 1

1’

: massoc1ated thh affluent 11v1ng condltlons -and - llfe stjle,

UE1sk brought %bout by modernlzatlon

-

. 1983 Keyf1tz T977) "\ o S =
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»thplegelman 1956) At- the same t1me, behaV1oral factors

'ienqigce the rlsk of degeneratlve dIseases (Weatherby et/ al. '{_’
. ’ ( .

e : ST s

; ...a'“irather i'pe}verse'. consequence of . 1solated - "?

3,technologlcal innovations unaccompanled by harmOnlc‘ - Coo

socgpeconomic developemnt is a possible worsen1ng of A
morbidity and’ mortalmty levél...(P 827) S - I
-Indeed her’emergence of new causes of death ‘which . re51st‘ﬂfdﬁf_
4cu;rentA med1cal -measunes, compounded fbypuf sluggush,,’é‘l;

"f2;4:3: Technolog1ca1 Constnalnts -an Increase of Cancer 1nh - -

'nlnfectlous dlseases (McKeown 1979 Walsh and Warren 1979'5'f



'Av,(u N. v1963-' 1973) A study of 23 developed

tions between

j_dlsease and cancer have become the 1ead1ng cau:es,o d\ath

'fu”:yend-of the perxod heart d1sease and cancer had 1ncreased

i ~f‘respect1vely, from 44 to 48 and from 16 to 19 per cent (U N

!

S in"rea51ngly ‘agi;g”,~populatidns37tinlfthe developed
reg1ons,. coupled :with ‘the select1v1ty of degeneratlve

d1seases of persons mlddle aged and older, have 1ntens1f1ed

.

gy lower death rate, has expanded the populatlon of the age

groups of 65 and over, and keeps degeneratlve dlseases wellvff'»um

e

Consequently, f degenerat1ve diseasés,, notably heart '

%hf195b 1954 and 1970 1974 revealed that,‘ wh1le 1nfect10ds'" o

"dlseases account for onlyk1 per cent of total deaths at the- '

R the 51tuat10n..The long decl1ne of fert111ty, supplemented ngiia

L suppl1ed w1th hlgh rlsk populatlons (U N 1963 W H O.‘1984-ﬁ

Fr1es 1980) ‘To illustrate the multlpllcatlve effect of am-f

I
old age structure, proport1ons of total deatﬁs due to heart‘

M -
dlsease and cancer glven 1n Table 2~ 4 can . be compared at the

Fame level of llfe expectancy.r : T >_‘j f?hh;

3

In all cases, percentages are h1gher 1n' the mbaerf{f]**w

’ assumlng an older populat1on._ ThlS .age structure effect

Y ’ -

'demands no less attentlon than the dlseases themselves._ It_

has been cautloned that 51nce 70 per cent of all deaths took,f

T .
place after’ age 65, any major gains in . 11fe expectancy must

come from the reduct1on of chronic d1seases, '1f not,'thef

ag1ng populatlon ‘wlll \push crude’ death rate aloft 'the,_

present ‘level (U. N. 1963 1980b)

". , . ) ! .
J v _




FOllOWlng ratlonale' of bhe forego1ng dlscusszon,,

the setbacksvsa.nce the 1950's and " the’ hlgher death

'."prOJected ﬁor upcom1ng years are not unexpected Though t.e"

>y p——— <

"551tuataon mlght appear pe551m151t1c, some morg:ilty (decllne‘;

_has been reglstered xn some~deVeloped countr1 ;ﬁdatley (U N

’1982) Not only haswthe death rate started"to

\{pcorded

e LS e

but reasonable galns 1n.l1fe expectancy were also
\\

':‘ Thls rev1ta112atlon 1s qulte startl1ng 1n a' p 1od of .

\

general deceleratlon Moreover, 1t stems from 1mpfovements

_ e :

. in’ degeneratlve dlseases mhose reluctance‘“to- respond to
curative’ f med1c1ne ﬂ’iS- belleved to - have‘v 1mposéd ai“

e technologlcal 11m1t on llfe expectahcy (U N. 1979b}< 1980b)

ER T

.fall agaxn, Ihh :

}'-, -Also,_, many behavzoral and Sbc1eta1 \Iactors ‘have been y-5~*

“1dent1f1ed as hazardous to health in. terms of degeneratzve
R Gt T

'dlseases, thereby maklng 1t eggu ha d

to exteﬁd the length

of 11fe (Manton' 1982a-- Lalonde '19?4 g i ‘ 1% 1981;‘
Under thesey restralnts, the-renehed ol ﬁgﬁeftﬁah' .'.’“
- welcome as it - sUggests that _the‘ ‘ : l liteihr»
: expectancy is st111 dlstant (U.N. 1980a) , ;»dy:t i

However, not all degeneratlve dlseases aré'amenable $bo

'1mprovgments.4 In countrles exper1enc1ng p051t1ve mortallty °

LN

4vchanges, only decllnes in heart d1sease death rate have been h

: ﬂnamed the ma1n ‘contributor (U N 1980b; Crlmlns 1981; Manton;?

. 1982b). ‘Also, it is bel;eved that medical innovations have °
R L ) S E L R SR
;'"1imited contributions .to such a downtrend (Wunsch -and

; Lambert 1981). Most of _the new teChnOlogy is still only

capable o; postponlng tatality_ rather ‘than offergngﬁﬁa
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'"reduct1on ”i

e -

'rgaccdrded to mod{§1cat1¢ns of dlsease prdﬁe behd%lgms such as

consumptzon of c1garettes and anlﬂFl fat, and

l
- *.

el O e T ey e e T “pig-ﬁh{y/.za

' tlndrease 1n phy51cal exerc1se (N1ght1nga}e 1981- Cr}mm;ns'-'

.'l, P
.

]

1984- Wunsch 1981)

ontrary to progress 1n. controlllng heart d1seases,
B o

‘cancer, as' the second major degeneratlve cause of death
T SRPRR

e

of cancer death rate 1n the pre—~and post war yeérs not oniy -z

: 11ngers pn 1n most developeda cduntrles, but has actually

L at leasu 5 per cent bEtween L960 1976.5

;steepened 1n\ many 51nc5 then.‘)Accordlng to'-the Un1ted~

e

regalns 1n a less than favourable p051t1on.‘The upward trisdx’v

Nat1ons (1982)4 ‘more’ than half of the 27 developed countrles -

be1ng rev1ewed had an 1ncreaseﬁ 1n cancer mortallty rate of

/

-

!k'

the ag groups of 65 and above._Although some countrles//had

.

e1ther stalbllzed or reduced deaths from spec1f1c cancer

~

-

. ,
Increases exceedlng 20’ per cent were not uncommon in

2 .

51tes or the younger age groups,‘such progress d1d not help q‘

o \-’
lower"th proportlon of deaths .due’ to ca jer. Thesev

aohlevements were usually walved by s1multaneou%;i3crease in

4

b.w-—- -~

°°mplete Cufe (Keyfltz 1'9'77'-‘ TULN. 1963).. Major- credlt is

v\

‘cancer of the“ lung,, breast,_ 1ntest1nes, and bladder and _'<}}
bt . :

were due to cancer. Thi statlstlc represents an~\1ncrease

among the older age groups 1n general (Wunsch 1981- Loganv

st BenJamma1977 U.N.- 1982) e
»b A recent study estlmated that about 25 per cent of 'all
deaths ei the 1ndustr allzed countrles 1n the early 1980 s,

o - . (

: l

s

frOmQ,18 per cent reglstered 1n 197& (U N 1982;_1984); Therf
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f} 0verall deter1orat10n could rbeﬁdue'to“the~ab5ence

1mprovement 91nce progress and receSSLOn are equally
v,

'among the developed councrles (Lopez and Hanada 15??)

o increase_'the proportlon of cancer deaths ed%n though the'

-

death rate can remaln unchanged (U N. 1963). Equally tru% is

..".n, - that dé&llne Ane hearf disease’ '\mor.&allty as a result of‘
delaylng death can expose more 'elderlles to the rlsk -of

Na?_j': : -cancer."It 1s r her obvious that the serlousness of cancer

_}‘~' . 1mprovements 1n the surv1vals from heart dlsease.; b. ,///

fo, .

_,5 Cancer and Sob1etad Constra1nts ¢ C S

[ o .

~ ' : - F“*As W1th heart d1sease -preventxve' measures haVéfubeEn

-~

;‘ o dﬂmhf 1zed as. Ehe best ‘cure. .fof;‘cancer., Based on,&he

fz abundance of ev1d€sce 11nk1ng canger to occupat1onal hazards

A 3

. - and 'to' deleteraOus health behav1ours :such ' smoklng,f

]k" - exce551ve,dr1nk1ng and 1mproper d1et,‘1ncreas1ng numSers of

."\\ in terms of these factors in order to prevent the 'nset of
 cancer (Lopez and Hanada. 1982~ Keyfltz 1977; N1ghtlﬂgale

‘I

U €%81' Lalonde ﬁ974%r - .
o’ . - 7 LS

The : importance - of such mod1f1catlons ~is, further_

demonstrated by analyses of varlous rellglous groups. ;\wer‘j

- K cancer ‘deaths among the Mormons dand the Seventﬂ"nay

L At the same tlme, the aging populatlon also helps tof

L mo?ta!ﬁty drqys on not only 1ts own mortal forces, but also '

“. _u' ”’on the aglng populatlon and perhaps to a lesser extent the'

,studles have Stressed'the need for personal re aj;ustments,

sp]_‘j.t.; /, o

-
&

7AdvehtiStS;i for example, .are being lifked to thelr L
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o f refra1n1ng from a: h1gh rlsk 11fe style (ea:asmok1ng) (JarV1s'
‘ | ® . .
1978' Ph l1ps -etaqnl 1980) ngglnson (1969) and Boyland

:57?; (1967) have each attr1buted Jabou .80 and 90 -per cent,
R -

xd b

- gz" promoted/as preventable through behav1ora1 and env1ronmental-
‘o O . .
modlf*catlbns. - " Q" o : N

B . ——
. - '..",

RE

respect1vely,i_of all cancer deaths % env1ronmental factors’

L o o
1nstead of‘ genetlc 1nher1tance.v The dlsease was\ thus

These emphases on life styles and behav1or patterns f1t-'

‘yf;{'well into the notlon of soc1etal constralnts,'operatlng on“"

'llfe expectancy. AS Manton (19826) Summarlzes from earller
'O )
k] .-

ﬁtUdleS, a part of these soc1etal constra1nts like hyg1ene,§'

Tin

nutrl on and san1tat10n has already aqpounted for theﬁ'

hlstor1cal mortallty decline - through',_thef control "b%*

Y
. A '. . - KPP . ‘q‘ °
TN ? 1nfect10us dlseases.' . IR

N

factors haye' deterlorated an@ create more problemg
R s - v e i
dealing ‘wlth chronic:_or degenerative dlseases. These

Sodl&tal oonstramnts opErate -prior. to"the arr1val 6f a

~

-blolog1cal llmat to 11fe expectancy and are determ1n1st1c in

LA >
N t1mes when medlcal technology is- hav1ng 11;}}e’impact on
llfe expan51on (Manton 1982a) IR AR '

Since medlcal\ 1nnovat10ns can delay heart disease

deaths untll older aoes but not in cancer deaths, socfétal
S Ve
restrlctlons are thus ever more cr1t1cal in: thelr preventlve
K . ™~ .
) value @lsow because of the1r rozp5\1n the soclal structure,

“such behav10ral or env1ronmen al factbrs must be we1ghted

w1th1n dlfferent soc1al settlngs.

x . SR A f’\_ R S - )
I - P | 5 R

~¥e~; the residuals like life style and- enéironmehtal.



’HeV1ate from thlS pattern.

”In'otherffwordsf_”the‘ soc1al determinants ‘of . cancer
/snould ‘be” stud;ed ,h relatlon to varlous soc1al settlngs -
WhICh themselves could deflne the type of constralnts to be ..

.

1nvolved (Behm, 1980) Results of such researche could prove

to be valuable in formulatlng p011c1es that could have'.

'y

far reachlng effects across all populatlon subgroups

[y

L - , . 'l - N a " . .
' - . < K . . |
- s . . » . ) . :
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2.6 Canadian Cancer Mortality Trend - AT

a Canad1an . cancer mortality trend has been analyzed 1n
/_

varlous studles. A series of reportS’ by Statlstlcs Canada

‘(19%5) 'discuss fhe ‘general cancer mortallty between f‘

1950-1963 - and _highlrght on 1the 51tuat10ns in1"ear11ef/’~\‘

S—

decades.bﬂlt 'is indicated.that cancer crude death .rate for

both sexes comblned 1ncrease‘.by more than 50 per 'cent 'in:n”‘

the per1od 1926~ 1963' cardlovascular renal dlseases, on the =~

other hand 1ncreased hy only 40 per cent ) wh11e 1nfectuous"
dlseases were reduced drast1cally by about 67 per cent{j

Although the absence’ of h1stor1ca1 data on’ causes of

death* has prevented “the documentatlon of the timing of

, 5
' epldemlologlc tran51t10n in Canada, 1t ' been suggested

' [

elsewhere that most 1ndustr1allzed countrles completed their = =

s

tran51tlon sometlme‘dqglng the m1d %950 s (Lopez and Ha/gda'

1982) W\From the percentage dlstrlbutlon of changes in the
. _ »

major causes of death it seems that q\?ada would. ‘nbt

| TFor the pen.od 1950~ 1963 standardized death rate-based

on the 1956 base ‘populatlon-showed_that-cancer‘deathsrof'

. .



g:;’vj ¢ *\ - o ‘ »
'“@{tﬁli,both sexes 1ncreased by sllghtly more than four per cent- up

"“from 126 2 per 100 ooo populatlon to 131 6 by the end of the

~§?_g,‘perlod F‘r; male&” the change was from 128 2 to 145 5 ‘and

’-J'; :

‘; R g_for females,-from 124 1 to 117 4 Crude death rate from all
o “;caUSeSV'of death together dropped from 9, 1 to 7 6 per 1090
g < ‘@g‘;populatlon, or by 16 per c@nt (D B S._1965) ,v'..,,;y-f;~

'-Byr 1972, cancer mortallty of both sexes ‘has’ cl1@?§d by
o

N another 5t4 per cent to 138 7 per 100 000 populatloggf Male

sO

< death rate rose t0‘162“5, whlle the female rate decreased to"

the level of 114 3 Meanwhlle, overall death rateracontlnued

SiA -

o i.;yvto decllne “to 6 9 -per’ 1000 populatlon, wh1ch wi_ "an elght

g

*me es and forj

trend ain,‘cancer ,mortallty 1s notlceable for
) ) &". . ‘7 ! .

I ‘ .both sexes comblned and mlnor 1mprovementi{aré~recorded for
v ek o iy : S : :

,ﬁ - femaies.-“‘if”l: -’ - ',4.:._ ;'i‘ijﬂ. o
) Noteworthy in such trend analy51s Ts the infiuence 'of‘hh
‘rthe-base populatlon. The 1nflatlonary effect of the 1956 age:
(:’_structure on mortallty decllne has been reported 'earller._;h
~_g,7’éhé_[ same -effect ‘could be' ant1c1pated to become. more
ﬁﬁexaggerate, snnce cancer mortallty attacks mostly the mlddle
'faged and eh elderly The_,farther ,away the year of the
:ﬁfstandard1zed rate is from the* basep populat1on, ”the_ more

o

‘ 11kely that the adjusted rate is lower than what 1t should

h.rhave been.tIn other words, the real trend of cancer movement

¢an be masked by an 1nappropr1ate base: populatlon.‘ |
Not Qprelated to the 1ssue of. populat1on age structure

is the .observatlon ofICOhort effects 1n the proportlon of

7‘per cé\w 1mprovement (StatlStICS Canada 1976) n upward.f"*'d



‘,peaked at around 1958. Total 1mmigrat10n w1th1n

”was close to 9 6 per cent of the‘_then- average’ pop

N ,Z;"_\-:.;'
.'.‘ - E

Lo o]

, 5 :
,were dropplng much faster than the standardxved cancer rates;

,;the females, SLmllar occurrances were not observed and'bothj'
%fﬁé{ crude and adjusted death rates vere mov1ng closely w1th-’hldl’
1each other.."s ‘”?rv'tfdd;", b”kﬂjQ;ﬁ'__;tf%v-r*
'._Thef-reason gi;éﬁ ‘f5£'bthé“{exceptlona1 pattern.amongr;::mlj
males is the lessenlng proportlgn of elderly$ males betweentji.;_

‘1950 and 1959 v(D B. S 1965) Factors behlnd thlS reductlonéf

:baby bustv'in late 60ls* and 70 s, and 1mmlgratlon in thel'
”-subsequent perlod In fact the . sharp decllne '1n4 1959 ffor‘
k'males_ and:an»1961vfor females_ﬂFrg. 2.2) could plauszbly be

Thduevto the'Finfluxa_pf‘_migrants between 1951—1{51, Whlch

v

*v_female cancer death rate fell sharply three years later, and'”
.vVDOt before, could be due ﬁ£03-thé selective nature 'of[ﬂ
~'umigratlon.x

ROV . ~

fnxn-)zthe above'ﬁdiscussions,v'the_ importance of age f]-f*"

Structure to cancer mo'rtal--ity anal‘Ys-is 'has' been. br1e'f1y'

"jrev1ewed Of partlcular releyance to pol1cy 1mp11cat10ns 1s

. . o B . -
- : E : : . J :
, R -, . . . ! . .

latlon

E ':In’ the follow1ng three years, however, the crude rateS»‘

._may be fnpm three sources- the baby boom l, 1946 60 ﬁé S

'»(Kalbach and, McVey '1971-Table"f{l)5¥ The reason why the“;j

Igﬁelderl1es._ When crude and standardlzed canCer death rates”if}rlﬁ
ﬁdfwere‘compared for the perlodf4956-496§5 1t was found that e
I”ﬁprlor to 1956, male crude death rates were well above the‘ R

ﬂ‘adjusted rates, but were rlslng morc slowly than the 1atter.f e

(DL B S. r’965) Such changes are deplcted in F1g 2 2. Among?fﬁg;'

W
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'félg 2 2 Crude and Standaraxzed Death Rates by Sex, Canada,:{fl

cnuoe ANO snuomoqteb CANCER DEATH m\res av SEX, CANADA nsso-csss e
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b

. Sour'co— Goncru\ Canc.r nortal lty 1950-1963 p. 39, R : ) L -
. ... ‘Chert B.' Dominion Bureau of Statistics. et o '
. . rottawa, 1965. - - o T
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'iﬁhe‘ pOSSlblllty bfﬁ var
populatlon (mlddle aged

"lcohorts. It 1s generally

e aging foq‘ cancer: mortal

3

o . A
»jgjgfac1l1t1es can be planned

varlous cohorts "Toe :

neglected then the plann

N Af trendfanaly51s wi
o has been conducted by Nat

(1976) for therperlod 193

7vthat d1scussed earller7

populat1on."A“ standard

Canadlan ;age9 structure

reflect a more reallstlc
-"d_ert, the standard po
f.vfewer elderl1es a

25 74 years age groups. T

fh age brackets,n especnall

from the graphs 1n Flg é
In F1g 3, there 1
and female death rates.

morta11ty than males, but

Przor”to 1950 females had a hlgher

x ‘ig;:ffif\‘)r; f . L .
1at1ons in'vthef_supply 6: r;sk
and above; by dlfferent blrth

de51redzto est“'ate the effect of

1ty so tha;\approprlate health carejffr"l

If the dlfferent contr1but10ns'by Cﬂ

N

tﬁ% overall r1sk popUlatr7n are’~L-'”*

1ng can be ea51ly off target
th comparatlvely longer tlme serles

1onal Health and Welfare of Canada

1—1974 ThlS analy51s d1ffered from S

X

B4

'populatlon approxrmatlng the 1971"

: g
adopted The results could
u'?- '

plcture of the changes.teif;ll_e_ iff"*

pulat1on selected 'stlbl;'con%lsted'f'Q( |

the estlmates were: malnly Eor the_

he 1gnor1ng of deaths ‘rom other~

y those 75 years and,above, could

seen'*

.’3.
B

‘. . . ;a'.

s a clear ,crossove%‘ between ‘male- ."
/’ .

-l

th1s has r%versed sxnce then @ In :

fact, ,male. cancer .death rates haQ been onA an upward trendysf”r”

:'all the tihe.

"51gn1f1cant-'

' observed for;‘

A”alYS1s‘r§ff thé: 1964-1974 data 1nd1catedai

trend for males but no dlrectxon wasﬁy

4 .
“:' . ¢ : . 'le.(’, o

7in fthe select10n_~of cﬁhe base»fgfb'
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© HOMMES ~———1 MALE

Source: Cancer Pattern In Canada: 1931-1974, P. 78,
) Figure 36. National Health and welfare.
Ottaua.‘, 1976% e .
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L

twell fa the sharp decl1nes for both sexes 1n 1959—1961 are': L
,~not ev1dent The 1mpact of cancer 1s measured better through'“h

"‘l}fe- expectandy 'gains- after cancer _igr hypothetlca11y3f3ftt-

elimlnated-~The estimates ffam ‘fﬁe Nat}onal Health'

“dnd
'»Welfare report 'a'. glven 1n Table 2 5 along W1th earller‘
o ' f

‘ "-results by Cheung et al._(1984) and more recently,v’by Ng e

' .

and Kr1shnan (1985) S

b
I .
RS RTRP
1

We sée that ga1ns

_ cancer have 1ncreaséd\acr9Fs the selected aze groups and for

'V,death Whlle gtheA p051t1ve changes among maleS"are'unot?R

f-.

'juneXpected “from the1r 1ncreased cancer death rates, it is"_f

less so for the females.[ The" 51tuat10n- for. the females

~appears tto be a odds w1th thef

,cancer 1mprovements in.

—_

1950—1974 One of the reasons could‘be the decllne 1n: other

Ny

.'causes of death wh1ch therefore ma1nta1ns or even boosts_

«

the morta11ty forces of cancer among the females.
. . " M .
Besides thv focus»_onﬂ overall cancer mortallty, the

s ‘1

n_'life expectancy after ’remov1ng

»

trends 'off,individual tsités :have generated con51derable7c"

*Tnterest . among researchers. Eorr example, Cudmore and

Zayachkowskl (1967) stud1ed¢thd?trends of most oancerj 51tes

’ 'i{

in ‘Canada between - 1950 and 963, Elwood and Lee (1974)

looked 1nto _the -movements Jo;x.pr;mhty sk1n_ecancer *'in'

1951—1970 IR S

' When,.the cancer death rate of all ages, 1nstead of the‘jfff""ﬁ

"';25 74 age groups,els plotted (F;g.,z 2) : e' croSSOVer.fés;*fi*5*

[
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N .So‘u’rc'e 1970- 72 figures from Table 5 Cancer Patterns in

. C;t;;da 1931-1974,. National Health and welfare., :
o .- 1978- 1977 ngres derived from Cheung et al.
.. Life Tables. by ‘Causes of Death. .Canada“ 1975- 1977 .
. . Discussion Paper.no. 36, Department of- Socxology. _

University of Alberta, 1984. U : R

1978-1983 figures derived from Ng 3nd Krishnan, &
! ..._Ga'ins in Life ‘Expectancy on Eliminatidn of Cert.a;n;
’Qnuses of &ea(}f”’; 78 t&sv-unpwki'shedﬁmanus ot

2 5 sze Expectancy Gazns After CancerislzxYnatzon at_cf




Furthermore Hlll and aSSOC1ateS (1981) anQ McPhee and

.. _,‘. ”

::fhffﬂlll (1981) _reported on thez 1nc1dence and mortalltyj

. ...j'")r:/ﬂ-‘breast and bladder cancer, Pespectlvely, m Alberta canada.f“
;‘;cancgr anh the large bowel qgrlng 1950 1973 was e_am;ned byh_ﬁ

--.Stavraky'and Llndsay- (1979). Phlllps (1966) ana-‘mu-er:{

: Q(1977) to - name’ jUSt a few, analyzed the trends of lungﬁ;'-

~§hfcancer between 1936 1964 and |935 1973 respectlvely
. \

More _comprehens1ve \rev1ew > on natlonal and prOV1nc1al"”':

' cancer mortallty by 51tes ,is also avallable 1nz the,fy%ocfﬂf?7

t,reports by the'9D0m1nlon Bureau of Statast1cs of Eanada*=‘
.j . .

(196@) These reports cons;der the perlod of IS?O 1963 ‘hdi

< . RN
. x1960—1973; Trend ,ana1y91s -on. cancer sxtes ‘has- also bee

©

"»carr1ed out by,Natlonal Hea{jh_and Welfare of Canada (1f76)'“.

.- Their fshort term study of 1964-1974 reveals a sagnlflcant

.'d9c11ne 1n stomach cancer for both sexes and in cancer of

R

S
bee

the cerv1x and uterus for fema}es. ‘ i
s <

Unfortunately, they had also observed p051t1ve .trends
;fjn; lung cancer for both males and females, as well as
y;1ntest1nal cancer (mlnus rectum) among the former The . top"Tl"
'_ten cancer s1tes 1n Canada durf%g 1975~ 1979 have recently,i:

- been/getermlned by Stat1strcs Canada (1984), 'The ~rank1ngs.f

¢

v

" are given in Table 2.6.,

In fmost._trend' analyses,. the v%rfat1ons‘ amono hther‘

4 _prov1nces até' not léft unnotlced Prov1nc1al var1at1ons 1n'n
breastwand lung cancer ‘are 1l;ustrated in Tables 2 7 and 2. 8
as examples. Recently,_ var1atrons jiﬁ cancer by sxtes in

1971-1976 were aptured -in a serles of morta11ty maps - S

E T ‘h:l



’_;afabieféfsﬁTheieTop Ten gsnnce;k S1tes{}ih' Canada by Sex,
S N . . ) . A S , _ . :‘_. : -

1975- 1979

‘e,

Rank ».‘sne, .

Breast . - 20,5

N e
‘Prostate

. Colon- .. 1.
| tung - :
Stomach o Ova't‘y .

. Pangrease.,

9

5

apehcreaseen' v .5
| ' Stdﬁaég s,
e

3

3

 ,Recfu@V

‘T’BIQdder f‘
e Unspecified
a&rain?)~,a

&
NEE
A

»

Rectum

.

B ,Unspecifled

4

Cervix”

LY

”_‘_x:idrjsey‘ SRS I B “Brain T 2.3

Source: From ( Cancer Incidence and. Mortality at Different Ages.
- Canada’ 1975 19709 Statistics Canada Ottawa. 1984
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43

,} T .1ns _ance, 'a'consmtently hlgher 1n _'"t“he_' eastern Census o

-~

,\%’, RN

(TN

D1v1{51ons of - Quebec, but;}
3 l . )1,4',\.'"'

-u."

51tes foryymales and females allke, was h1gher 1n Ontarlo and

. . ~._)

dlffefentmals 1n terms -of general cancer mor "al'lty and of

'43.-‘” - the . lung and breast were -revealed by Fleld (1980) in. hlS_'

}/“ temporal/and spay{al analy51s of mortal1ty in Canada.___

'ilhe author suggested that reglonal varlatlons, appeared_»'

s

no‘t as much a result of the spat1al sex d1str1but10n t:vham as’

! a result of the populatlon age structwe.- The age grou;%
A 65 ‘Years and’v\above :wa partlcularlx‘y‘ 1nﬁluent1al Also,

geographz’

""1'“fcaUSe‘s-~‘- "'«of,;" death ) 1nclud1ng cancer, showed ‘only ‘minor -

\: a .

e

,",.,v ! and l-1fe‘ ‘ sty& @Qors, as well _as’
L h IR ‘ A - '
¥ E:A . ".")'
ChT L S ‘ 9 g
oo o Lo N v A_v; S s
. | . B - .' ‘J )
- o , .
. N "‘. _'l N , ' L} - Q "
; . 3 o ‘ .
‘. ‘ . . } v
. - e } -
s Yy 4
: ) s ﬁ#

'_th_éf_‘ Mon\treal reglon - of Quebec.- Slmllar 'reglonal""j

vvar1at1ons in general mOrtahty and in select;e:dl’ﬁ

) R 'dlscrepanmes. :*Fleld (1980) then pomted 'out ) that' the _,
N ,

'fegwnala }hortallty varlatlons could ‘be due to a complex ofi -

‘>ower 1n Saskatchewan and Ontarxo. '

Cance@of the bladder, wh1ch was one«! of h top ten}""'-'



<

e':iQSoc1ety 1981) The en

3. 1 the Nature Of Cancer o

:“abnorma

rfolloWs:iigi;:

a" . _~°

'_fia.“ﬁisk,FaCQQrs'And?Differentﬁals In Cancer Mortalitfﬂff’

.

Prlor to the 1nvest1gat10n of canCer' rélatediagactors;

'it s’ 'necessary flrst to” glve i brlef-:account of the",

.r-‘

'dlsease}?In 51mp115t1c terms, cancer is a7 tumor due to

cell.d1v151ons. These wild cells dlffer from normal

. . v

_ones xn thelr slze and shape. More 1mportantly, they do not

respond | normal blologlcal control and wall Spread,andFﬁ

destroy the ‘functions of v1ta1 organsv (Canadian» Cancer

result'ls then death to the host

Pyle (1971 46) draw1ng from a report by'theéAmerlcan Cancern;rg.,”;

Soc1tty, R summarlzes the characterlstlcs of cancer' asl
' ' » P

\

i) .
. . . LY .g,- .

. A h1gher rate  of cell growth and
- .7 multiplication than normal cells.
"2+ - Complete . lack of tissue and organ - -
- boundary maintenance.
3. A m1croscept1c appearance whachf
.sugges s 1mmature rather than mature*if'
_ \cells. 5 ‘ ‘ :
L . 'The spread: Lnﬂﬁate stages to parts“
1:*;@ -of_\the : body far from the place of
v;f;br;gln. S e e

[

-3, i‘Genetic VerSus Environmental Factors

Factors found causally elated to cancer have 'been"'

t c13551f1ed vas, e1ther-'host' or env1ronmenta1 elements. 'The -

host factors embrace genet1c malfunctlons llke chromosomal

.and 51ngle gene disorders -(Mu1v1h111 1555) or geneth..

1nher1tance such as famlly suscept1b111ty Persons born in

/" S ~ Y Y .
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famllles with ~pa$t records f of ancerl

-

'», :v‘ :

19 .' Other geneticﬁglf

due tg 1mmune deflcrencgf;

Env1ronmenta1 f cto_ ‘_ﬁparatlvely,'_lnvolve a much

w1der scope of elem nts .each?JCOrrelat1ngg.w1th dlfferentf

cancer sites’ (ngglnson 1969 Boyland 1967) Wynder and Gorlb'

(1977) broadly deflne env1ronmental factors‘ as carcznogens
., external to t_he host s;up?dy Statlstlﬂ‘anada (1976)

A'suggests that there are over aps between gfffe styles and_,

3

’E.Henv1ronmental- factors. The main d1rference between the two.

11e 1n the c1rcumstances ynder which. 1nd1v1duals §ome 1nto~f

-contact : w1th these elements. Llfe‘ style faCtorsw are

) ) G
v voluntary, but not 50 the egv1ronmental factors.

- MacMahon (1975)_ however, d;st;ngulshes three specific

. . . 7
dimensions of - environmental - factors. Firstly, there are -

v

physical " agents that include primarily radiation. Secondly,

~

diet and life _style.'elements, like‘e smoking;. alcoholh
consumption, ‘wfooé' contaminants,. and drugs  as. vell Aas.
“lndustrial carcihogenics are chemical agents. Lastly, the
o biological.agents includefseﬁual behavior and»pregnancywij

Noteworthy is :thé' effect of enviroﬁmental facﬁbrs

Y R

through phy51ologlcal development Which determines‘the &ate
3nd pattern of cancer growth (MacMahon 1975) Oﬁ . the three'
types of oenv1ronmental _factors}e chemlcal ar biologlcal

agents-are of special xnterest"to the present' tudy_ because

of their close relationship with social constraints.
R 3 : ' ’ , : : v

S s O " ; y L o,: .-'.' e P }' ‘. S

li r“ex mple, have-;ﬁ}ﬁff
‘ h1gher rlsks of gEttln? ‘ dlsease themselves (Anderson'

a.



"f“\3 2. 1 Smok1ng And Alcoholx:;

f: all chem1cal agents,‘_thei assoclatrsh between
. e o

- c1garette ' smoklng f«and‘, lung : cancer ji' perhaps .best

SR ¥ . g
PR

gs_documented Cutler (1955) 1n hls early staf1stacal rev1ew," |

-V_concludes wa concom1tant 1ncrease between iung cancer and

'w‘-tobacco_ smoklng.f Comparlsonv'of smokers. and non smokers

| ;fireVealed substantlally h1gher4rlsk among the form&t than the

:_.latter. However Cutler (1955) cautlons that the cqnnectlon

.dtself does‘ no prov1de suff1c1ent ground to jUS 1fy that o

VSmoklng per se causes lung cancer._*There aref f1nd1ng; -h} U

dj ther causal factors as well The author notes the 1ncrease"

"1

'f fln female smoklng does suggest however, that any u1ncrease f&'"

“Iinf future lung cancer death rates ﬁguld help to set up the

L causal relatlonshlp

SN In fact ev1dence on rlslng,lung.cancer deaths for ‘both

- 'sexes’ and the connect1on w1th tobacco smok1ng are ava1lable

»'.d o *

'in"the‘ 11terature.' Studies by Dord’(1955), Doll and Hlll

g(j964) Hammond (1966‘— 1975) | Preston (1970) -Retherford‘f

.;(1973) : W.H. 0 (1979) and Wynder and Gor1 (1977) haVe'allfl*"'

d’related lung cancer 1n var1ous populatlons or. subgroups w1th
'tobacco smoklng..__,x .:f' ,'i o o f,,-; v
‘ ‘ Lo o > .
Veech1a (1985) for example, detected that Itallan male"

“fﬂlung‘ cancer deaths closely followed the?peaks in clgarette

;*r.sales in the 1920" s, the 1950's-and the 1990's. In Canada, -

L

e

'"~{the study by Best t al. f1963) and Miller (197%3 have e

.]»unamlously ;dentlfled 1ncreased female lung cancer Wlth
Lf;c@garette-*smbking‘f.Mrller~_(1927) empha51zes the need of -

. d’(_/;.
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LR T

. ‘./

l_antlsmoklng programs, espec1ally dlrected ‘at young females.

o Benjamln' (1977) .reports on'gxcouné?les‘flthh l1fe

of-

expectancy 7of 55- years or more and 1nd1cates that female‘:

lung cancer deaths between 1960 1964 and 1970—1972 had~

1ncreased more ‘rapldly than for males W1th1n the Unxted

I _'o.

I
States,_for example, the average female 1ung cancer -death

'rate~ioff 60 69 year olds jumped by 94 per cent durlng th1s
3fperiod; In con trast it was - only 33. per. cent for males.ﬁ
,ln' Canada, t\e flgures, although lower, were equally

. : ® :
alarmlng.‘Female death rate cllmbed by 65 per cent and-male

death rate‘-by :44 per cent For such dramatlc ascent among ’

- thekjemales,,theilnfluenoe of genet1c or bzolqglcal factors.

\

_ Was: ‘consideted notv s1gn1f1cant. Rather, the?deterloratlon B

" was due rto:pa _grow1%g :number ~of females engagrng -'iﬁf

...regular,. asg agalnst occa51onal 'soc1a1 1ndulgence in-

c1garette smoklng, at work as well as at play...- (Benjamln

1977 122) o -_; ‘p', S ,_{ : R

Tobacco smoklngﬂdoes not conflne its. efféCt'-o *-lung;~\-'p"

cancer alone.,In the1r case- control study of cancer patlents

D

(1980) showed that 'cancer r1sk escalates 1n the tongue,

mouth pharynx, esophagus and bladder. Slm1lar observatlonsﬁf*“

2

'were reported by Hammond (1975) and Wynder and assoc1ates‘

(1963). Hoover and Cole (1971) 1nd1cated the" hlgh rlsk of
¥

bladder cancer. , "- f_ ] e . S ,f

Ca oo,

Alcohol 1s the next l1fe style related chemiqal agentg-

' ethat has rece1ved'_w1de- attent1on- in its .relation'with_?

r.

. Kb
- 1

- [T
oot

i 1n Alberta, Canada,' between 1971-1973 ngle .and others'i;ﬁ

.
).
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'f;however,n Rothmag,'(1975) stated that fgw studles have f””

a_tsucceeded ‘1n lsolatzng ufs 1mpact owlng to the confound1ng
‘ﬂtefﬁects of other'cancerous agenta.- B ey j?{.'-. |
'ij/u‘“-tg,_ Indeed éi pdsttlve connect1on. betweE&’ alcohol ‘éﬁaiﬁ
"fc1gamette conSumptaon hdS been/neported by £0nway and Ward
= (1981) Btes}ow : and Enstrom (19?gh£"aiso detect hlgh
f “correlatlon‘between three types of a%ﬁénéi'and smoklng in 41
4, | "'thh United . State & Desplte .problems of

:hﬁch, hamper. thﬂy evaluatlgn ‘of '1nd1vxdual

IS

T : N
] f;alcohol and tobacco are found 51gn1f1cant in most

U

flndpngs relate_alcdhbl ccnsumptlon w1th qancer of'the oral
. o ,
GAV1ty, pharynx, and eSOphagus. Rothman (1975) added<cancer

Of the stomach 11Ver, and rectum to the l1st 7’fg?.ﬂ e
"- . ) 2 \_ -:ffﬁ.’ ) ) . | ) ) | a'n. "."‘ . .,J
| S 3 ZVS—The Dxet Factor _ o ' ' : :
ii. 1Q'$fﬁ Slmllar t£o- alcohol but even‘more'diff&c31t, fof 51ngle
/»i.i :w‘:‘ ’ - . t

d1etary ktntterns. Eerg (1975) clar1f1es that the

Rt aut,, are/

L e e?lh ;gh lrup depends 'strongly on the Comblnatm“ of “°"3°

,59‘ ,é“;aﬁents, ﬁcoractofs, é%%%ﬂvnatural Ot acq 1red metabOi*i»fvp

# w pecuhatl‘% s'of the host (1975: 202)q Moreover, .desplte the

ﬁ*f .:I\ ‘abundance of; carc1nogens in cur dlets cancer is l1nked with
'vQ{';i' dletary pétterns but not Wlth spec1f1c agents :(%e;g 'J975)?

e

and Martlnez (1969) wnlch_

v

havea sucqessfully faqﬁfrolled 1ﬂ“i tobacco effect. 'Theif‘ .




~ e L

'_‘Such a connectxon ;{ndirectly suggests that h; ‘culturalffés

";ﬁaspect d.'f' d;et inc relatlon to: cancér should npt befj, o
i"overlooked .‘;l :'_f“‘&?fﬁif.h?)€vdf‘gttwfﬁn_”i b
'»l;Eov« ekample, there’tis hlgh 1nc1dence of stomach'lﬁ

Co p ' s
_"cancer in: Japan for both ‘sexes,‘ and at';the, same t1me,

,,frn@ings_ of hlgh salt content 1n the1r p1ckled vegetablesﬁ

- Py

N

‘ ’;fsubstantial 1ncrease' of Jaganese colon cancerfbetween 1950f7

l

'd'dfiSh (Berg 1975) Kagawa (1978) N associates_ 'the“»'

rand 1975 w1th the adoptlon of a Western dlet-—’more meat and-aj*

"fat" consumptlon but - fewer trad1tfonal staple 1tems llkef'“

rice. Fat consumptlon has aIso been related ‘to cancer or thed
: Y < .
- breast and uterus CArmstrong @nd Doll l975)

R
-y

“In. the Western natlons, canger of the“ 1ntest1nes haS-ff"t‘

’

‘; also been llnked to components of d1et Logan (1973) reportSL

S : PR L
'vfrom prev1ous analy51s that excess 1ntake . of an1mal fa t,.
'j( .

.»jllke-beef and too lettle flbre among others foods, are hlghu

r1sk factors. Coffee drlnklng,‘as anotherVexample,<§as held_

accountable vfor 24 per cent ‘of male and 49 per cent of

yfemale bladder cancer (Staszewsk1 1980).

3.2.3 Occupatlon Hazards L

While ‘th llSt of %?od bowne carcinogensu can  be
S - E .. o o
Jextended,. arguments exist . on the “effect of a@rjborne

s g“

carcinogens“ upon vthe resp1ratory,_s%§tem. '‘For example,?““

cons1derable concern has been expressed regardlng the impact. . -

on health of polycycllc' aromatlc .hydrocarbons,' whlch” are

released 1nko the atmosphere Vthrough' motor"yehicle



‘A

Femissions,» heat ;anq power' generatlon, and refuse burnlng
’ .

(Greenberg 1983) Ond-the_ whole,' env1ronmental pollutlon

ﬁ cancer mortallty

f_ Greenberg (1983) .uhasx*'traced __the;' controver51es

o elaborately and 'has recounted one sghool of thought wh1ch

o ) . -
stressed the 1mportance 'cr. air pollutlon and 1ndustr1al

'~exposures -on’~the_ dlfferentlals. The counter arguments,

' however, heav1ly stress on the tobacco smoklng gradlent 'as

the prlme factor. Retrospect1ve analy51s by Vena (1982) r‘3f‘*5*h

(8

could promote hlgh lung rlsk Instead an. 1nteract1ve effect

’Of.Skalng_and -long< term-,exposure to fair pollutlon is'
t'adVOCated;d“ -

Many spec1f1c occupations* and 1ndustr1es have been_

e

'5,1nc1ud1ng that from work areas, has led to heated debates ;A';

i over the relat1onsh1p w1th the urban rural dlfferentlals }in=‘

exampleglrefuﬁ%s the notlon that pollutlon by 1tself o

reported as hazardous' in_ relatlon to. cancer deveiopment. A

Most ev1dence comes from case control studles wh1ch 1nvolve

comparlson‘j f death rates of workers at rlsk w1th those of

i

' 'the general publlc. Perhaps r‘he best known and earlrest

*

study 'was conducted in London 1n 1775 by Pott who llnked

" the large number of cancers of. the scrotum, among ch1mney

sweepers *to the1r_ profe551on (Cole and’ Goldman,‘1975).'

recent study by Pyle (1971) 1nd1cated that cancer in the

Unlted States 1s largely concentratg’»1n the Manufacturlng

»

Belt where death rates are hlgher in the' North Central . to

the East‘ \:oast d1str1cts.




T

”.‘andffits presence in work areas‘f

N e

Currently, ;ﬁﬁé '1mpac; of asbestos has become a majorf'f'

7,:concern becqpse of 1ts w1de appllcg ions 1n dally ‘broducts"”"f-""

0.;_*3’

w«-o'-'-jl

5_}assoc1ates- (1!?3) attrlbute hlgh Acancer mortallty in
Q'Amerlcan shlpyard workers vto' the1r frequent contact w1th :
iﬁasbestos-and‘ also' p01nt t ~sxm1lar{g51tuat1ons. inv'the
{rPEuropean cdmmunltﬁés.,,.,e‘.j_ .f-‘[-f~df f ' ;t 'fr

zell and Monson (1981) tracef mortalityn of; rubberlf e

g

_Qorkers in’ the Un1ted States between 1940 and 1974 Exceds

J

deaths due to cancer of the bladder, _cerle _and leukemla”'

.-

' Wer-e not1ced., It ‘hwas . s’pecu_lat,e__.d_ A"thatﬁ, . ‘expos.ures to

i)

_,hepatotox1c chemlcals that weref commonifh”employed["by?_thg,:

3 rubber 1ndustry-could be a major cause. -

': In” Canada, hlgher replratory cancer deaths,-werejffound*

fanong.. workers»-employed in, plants that 'produced vinyl'n

chloride,monomer'and PVC (Therlault and. hlland 198 1) A

study of . Ontarioﬂ miners ,revealed that those receiving

o~

<ﬁcompensatlon for 5111cos1s exposure 1n 1940 had lung 'cancer'-'

deaths 'two‘fto: three ‘times hlgher than theﬁgeneral Ontarlo .
4 .

populatlon (Flnkelste%y %t al .1982)

» . A ) ' ' .
Escalated cancer . risk Jwas. also~ noted,; for Ontario

'-uranlum;mrners;(Cho&illj981),1However,_no:significant_Excess'

deaths | were.. :found.'of ~7-thesé 1ndustr1es Dln a laterj..

natlon WIde analy51s. Howe and Llndsay (1983) “link death'

‘records in 1965 1973 to. occupatlonal 1nformat10n retrlevedv

';1965 to 1969 No exc‘ss cancer deaths were unve11ed for the.~

. : & '
- ° /
& i
i
N e
. R ‘7
9 f‘ L.
il )

-v,.‘enberg,'1983).vBlot and_tf‘d”ﬂ'
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fm1n1ng, chemical- or even the manufactur1ng 1ndustr1es. In;'.-7'¥ 3

“'terms of occugé%dons, workers in'fthe- serv1ce sector and[ A

v

"j~jprofess1ona}s had a hlgh rlsk of cancer 1n the bucal cav1ty

o and the’pharynx, and of overall cancer, respectlvely._%

Howe ‘and L1ndsay (1983) expla1n that/khe absence of

:prev1ously confarmed hlgh cancer deaths 1n some 1ndustr1es

v

:'jfpr occupat1ons mlght reflect data l1m1tatlons, espec1ally

:the m1n1mal latency perlod permltted by the data.f'lnh-thef{;

‘“ilatter regard Cole and Goldman (1975) suggest an 1ncubat1on

-

"perlod of about 20 years for most occupatlonal carc1nogens.

In addltlon, the’ authors ﬂwarn .agalnst- confoundlng,g;‘

'effects der1ved from the close--connectlon between soc1al

7fclassv and occupatlon. CorrelatiOn between occupatlon and

"‘riSkhof cancer ‘caﬁ, therefore be :spurlous.‘ynnffemplrlcal
'ekample' &s‘the f1nd1ng of reduced stomach cancer rlsk among.
VSwedlsh soft coal m1ners after control for soc1al class.

'3 2.4 Fert111ty and Female Breast Cancer .

Unllke cancer of many other 51tes, cancer of female sex

"organs has been related to sexual behav1ors as in cerv1x

Tcancer, and pregnancy in breast cancer (Henderson et l']f'fnﬁ*~

4 -

'-d1975) Con51der1ng the_ 1atter, tﬁacMahon'tet,‘al. (1973)

1nd1cate 1n thelr study that, fecundlty and age“;i-.uf1rSt'

. LA

’pregnancy have protectlve effects agalnst breast cancer.¢,

:Y t lactatlon is not an 1mportant element. Henderson and é

‘ colleagues (1975) cla551f1ed f1ve gro&ps of 1nterrelated and
: . ,

| jl~interdependent rlsk factors - in breast, cancer. The ’*four by

3

v

ﬁfl:f{'
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~fffactorS‘ wh1ch have more' reliable':evidence pertaxn Tto o

'f:* demographlc, menstural reproduct1ve, and hormonal aspects..]rf

7,

P

‘cancer .

Canada, an 1nverse relatlon

‘ﬂf; Burns and others (1981) have tested ‘some’ ofl thesec_’:”” “

»within'»th Canadlan context The1r case- controli‘

nyﬁﬁ;oyed data on women 30 to 79 years of age,\who had'f

j reglstered in 1971-1975 for breast canqer dxagnost1cs at av

c11n1c ;inh Edmonton, Alberta. Major‘-flndlngs from‘ thlS

‘”f"ly51s 1nclude an assoc1at10n between hlgh breast cancer e

’Thév rlsk doubled for females who had their first child .

at the age. of 30 and older. The assoc1atlon remalned val1d;l

hinﬁ both groups of pre— and.postmenopausal women ﬁegard1ng"

the 1nterval between menarche and flrst Chlld b1rth 'the."
pattern was almost~ 1dent1cal RlSk rose w1th the 1nterval_

length Lastly,;'contraryv £o common' observat1bn. was the

--absence 'of a relatlonshlp between parlty and rlsk of breast

" In an ‘earlier ‘study of‘Quebec and other ‘provinces ip

ip. between “breast cancer ‘and

-fertility :was, repotted Spec1f1cally, hlgh death rates. for.

the: 55 -64 years -of-age cohort appeared : correspond\ toh
the1r low- fertlllty in 1934 1938 ' when they were ‘around

15 19 years old Also, low death rate ffor females 40- 5;;-
years old corresponded to the peak of fert111ty in 1945 toi

1963 (Fab1a Ae:j:al.p 1977). .Burns‘ and: assoc1ates (1981)

ji'lﬁﬂf«’”’explaln that fth‘; absence of‘ par1ty effect in the1rﬁ "
N i B y |
Vi i analys1s could be due to the 1ndependence of parlty and age

. 47'1 QALY L | o N



v?fat f1rst blrth. Such a phenomenon has been‘tdocumentedajfor-f

Q-

jfthe c1ty of Edmonton (See Morah, 1977)h

A recent study by.wlgle' (1977a) | also highl‘ights the

2“.relatlonsh1p between -fertlllty and breast cancer..Canadlan -“f“i_?

e,

'“I.breast cancer death rate for age groups betweenv<30- and- 69

gyears ' as- found correlated w1th the percentage of females .

.-f1rst marr1ed at age 15 19 wh1ch was.used asv anr 1nd1cator

boi‘pearlyvpregnancy,'Mortal1ty rateS‘for women 40;44;‘45;49;

'Sb?54 ?and 55 59 were"observed'fto corrélateg.With their

f;cohort fertlllty rate at the age of 20 24,

Al
L X w0

The three older 7age_ groups f'had 'tap 51gn1f1cant

correlatlon coeff1c1ent of--0,60, —0 86 and —0 80 1ndlcat1ng

jan 1nverse gradlent‘w1th fertility* However,,jscattergrams

vprOV1ded " the eport reveal 01st1nct heteroscedast1c1ty

ar

. and non llnearlty between ert111ty and breast cancer. Thus,

Ll - 4
S :

'*the real assoc1atlon and strength are 1ncorrectly measured

and m1ght not be the same as ,znd;cated. Nevertheless, ‘the.

tstudy makes obvious the n:edffor‘a’further probe along this "
‘3‘3‘3 éancer Mortality,Differentialsdﬁ‘ o ' p fbhﬁé'}"fﬁl/dﬁ

“

3.3.1 Age Differentials

Chances : deagﬁgéreiu

the 1n1t1al peak durlng 1nfancy and then remalns more or,.f St

less statlonary till - the second peak ;1ny-early adulthood




e

e'Frdm_Lnid*iEfe :onwards;ﬁ aowever,_ probab111ty bf death
’ 'escalates progress1vely w1th age (Petersen 1975) Though
'”fthls age pattern 1s fundamental;to all levels of 'mortal1ty,

"it' largely shaped by ,thé prevalllng major causes of

death

£l

- When fthe"leVel‘ of death rate moves from hlgh ‘to low
W

-:ﬂethe U—shaped@age pattern of mortallty becomes J shaped This

1

.reflects, g On ‘One hand the' replacement of 1nfect1ous

5 .
dlseases by chronlc d1seases as the predominant causes of

death (U Nj 1963': Pfeston. 1976) On the other hand}lit

'f51gn1f1es a shﬁft 1n the rlsk of mortalqty ‘from the ydung to

:‘(

“"-;the‘old. ,‘;gag_p?i-' IR -7

LA

" ThE age pattéirn of cancer mortality approximates

Y

_J?shaped cu;&e‘ wfth. the eXCeption_ of a less ?hooked"

‘reaching»“middle -ages. These pecularities cast' back the

seriousness of cancer after as a cause of death at middle-

o

ages and above. The trajeéctories of the overall and cancer

B a Cls o
mortallty in Fig. 3.1 show ¥iversities.
'cangé”

The that

fact

:? ronological aging of an

"al .changes .and celular

3

&
" Nt
i Al

vvlate into cancer,' the
decl;ne off'the> host's 1mmunolo» ﬁdefence conld produce

higher risk of the disease (Heatth

]

o

fncreases with age can draw two

'and - Welfare Canada

'/

curvature at young ages and with -a more steep ascent on

;0 Manton 1982a) - Though

29 . .

e

i,
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T ool ‘ PR A
Secondly,‘sthe long latency perlod be\geen catc1nogen1c _'J?fy-*

L "B o
: exposures and manlf‘statlon of the 3gnsequences 4mp11es thata S

cancer. prlmarlly show .1tself fi‘ﬂate adulthood. A latency‘
£ ' ;

perlod of" 20 years or moreﬁ hai been suggest?%q,for‘ most

. . } . [

‘_caMCers (Cole and, Goldman 1975)

gt

»Z}:_
R

i

. 3. 2 cancer: Oﬂﬁﬁversus Young SR S ,".' e

Desplte the apparent advantages of the young, 1t shou d

’

not be_assﬁ that ch1Ld cancer mortallty is negllglble ”LA

B SR ‘a,‘
recent ggport by West (1984) on’ the developed countrles in

CTSSS;Jgfo‘reveals the’ prevalence of cancer of the[ nervous

's‘stem{' -and bone ja' Hwell - as leukemla amorng ’chlldren,‘

t

-Notw1thstand1ng the overall downward trend cancer in.:isome

nations accounted ‘for an alarmlng 20 per eent of all"° !
‘childhood deaths. T e S

" The Unlted Natlons (1982) reports stabllzed death rate§

from cd%cer for ace.vgroups -between: | 5 and 34_ years but

_1nd1cates a substantial increase for . older groups. The-

'E‘largest increment of 22 per cent is noted for the' 60-74 -

~;years group Such'deterioration is commontin'mOSt of the 37
'_‘countrles 1nc1uded 1n the study, and the contlnued worsening

[ o

““of lung cancer is cons1dered the pr1me ‘promoter. '

K3

.In their study of 1nternat10na1 mortallty trend among

the elderly, Lopez and Hanada (1982) came up. with the same

~conclusion regarding the increase ,of cancer among males

65-74 years old. Other cancer si

AN

es that could have helped

."Q‘\ . . ' Al J -
mah X - . . . . . . v . . .
oAy o , S : T A



to»'reduce progress in' male‘lcangér'mortality'include7the
1ntest1ne and fhe bladder. Death rates related to both o;~

these 51tes 1ncreased b :f' 1 the. 19505 and the 19703 (Loganr'

7 I ’nﬁ . . ‘
EA N i
5 b

Ve
%

‘-For females, the m%&t nﬁmmcond1t1ons are a, b1t better.

1975b Staszewsk1 1980)

i . 4: W,
Death Lates decllned 1n‘ all groups excepﬂt n the .55,64
4
. /" 7 "
category thez age groups‘ w1th 1mprovements, the most

,4
1mpre§51ve 15 the 25 44 group (U‘N 19&2), There is . a.

tendency to assoc1ate such progress with Breast cancer, the

major 51td for females at Chlld b arlng ages. Unfﬁ&;unately,
: ‘aﬂz ,

analy51s showed deterloratlon (Logan 1975a) ,

".‘ ‘ . 9“# .

In fact breast cancer has underllnEd whe .1ncrease an

. s
< y- ' hl : I

overall cancer mortallty among older women (Lopez and Hanadav-’

P — —~ dr

;1982) ung Cancer wh1ch 1s the second leadlng canger,f&xtE

t

v—nl

'”5among females, has,'lncreased also and did ndt show any"

A

;mprovements. Since there 1s 11ttle edldence conﬁect1ng the

. OVerall decllne with these cancer s:;e§4~4t appears that the

[y

females have beneflte from reduced death rates vrelated to

¥

other -sates,\__gr\/éxample, cancer ,of the 1ntest1nes ‘and

t

.vesophagus had decreased among the females but not among the

- males - (Logan 1975b) "J'?*”jﬁv. f

3. 3 3 Age Dxfferentxals in Canada " <

Regardlng the'vage patterns. in. Canada, various reports

,have’ 1nd1cated'that changes_ over tlme generally resemble,
- those of other developed nations like the Un1ted States and

- Australla (D. B. S. 1965)-and of the world as a ‘whole (U.N.



e ]
. !

e SRR T T
e - : . L T e
.

7_"‘1982)} Reports indi¢até;that overall cancer -mq}ﬁality for

“.Cénadian'mayes'25-74'years of age would have;degf ne
fo;:theiincfé;;e in lung céncer._dgathé, FérA females
'iéVé; _woula' have lowered eQen' mofe‘ (Health ahdbw lfare
“'Canada 1976). L R ’

X

Nevertheless, there are some variations iy individual.

sites. Perhaps femdle breast.cancer has deviated the most in
s . i . . : . . . a. ‘,. ’

Ehis.,reSpect. Age-specific breast cancer death rate- among

Canadian'wbmen.haé'deblined by 10.2 and 8.3 per cent in the
_ 'S o

age groups 'of 35-44 and 45-54 years, respectiVély, between

- 1965-1969"and 1971 (Fabia et al. 1977).

—\\\sFurthér- improvements, illuéﬁrated‘ inl'Fig. 3.2;mwéfe>i

reported fof the following Qecqu{/Evidence ténds tolsuégekt
~ that, vitﬁinlCanada, iﬁprtvemehts in female cancer mortalily
”Eoula:be félgted to prqgress'ih breasi canCer; Yet; .annUa1
"breast cancer deéth. raies between 1931—1972 reveal no

impressiVe declines (Health and Welfare Canada JB?%).» Age

[

differences in cancer deatlr rates, and their changes over

" ‘time are illhsrrated with Canadian age specific cancer.

mortality rated by sex in Fig. 3.3.

-
3.3.4 Sex Differentials in Cancer Mortality .

. 8

From Fig. 3.3, it is obvious that male cancer mortality

éxéeéds'thét of females in all age‘groupSse&gigt between. 30

and 50 years of age. These crossovers become more apparent
when both male and female agerpecific death rates are
plottéd within the same frame as in-Fig;li.Q. Females have

\

59

if not -
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© Fig. 3.8 Age-Sex"Specific Cincer Death Rates, Capada, 1981 .
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hlgher cancer death rates than males between thelagéé oﬁ 23“

e .

. and 50 ‘but the patterns are,reversed at younger and oldEr

L ‘ &
B age ' Slmllar dlfferentlals emerge when 11fe expeatancy
- N SN R S ‘ =
: gaxns after cancer el1m1nat1on a'e con51dered f,“
. B R A U R
‘ T From Table 2 2 we could see ‘that males have smallerfﬁﬁ} L
?‘ ’ - TS ",13.'. |

S 11fe expectancy galns than females prlor bo ag% 65 -Such
- v'“.,' pattern arlses from. the fact that there are: more £emale thanif?;f":

o

male cancer deaths 1n early ages, largely fr0n cancer of the'

SR .
breast and cerv1x (Statlstlcs Canada 1984)~ Also, fewer"*r
to .other. causes 'in’fthe age

gemale than male deaths dul
bracket 20 64 years 1ncre¥se the 1mpact of cancer. &fw

Recent analy51s by 7 evers and Gee (1983) ‘o Canadlane¢

N

'7;sexj' dlfferentlals,-i revealed-' excess male -deaths from

acc1dents in- the age group of 25 34 np from ;c1rculatory

- drseases Othii_than cancer,aln the 65;74gpge group Togetheﬁ
i Aw1th a large decllne in maternal deaths these three grougs
} of causes of death contrlbuted 51gn1f1dantly to the w1den1ng
iﬁ;,: .?Jf sex dlfferentlal 1nl“Canada betvgen 1971 and 1981._,T‘e;g.i7""
;‘. - observed" bh ortallty dlff&fé&tlals :are'ﬁnot“ unigueitgh;j

cancer, ndr are they 11m1ted to Canada.lgd7ifﬁfl:.
.' Studles ;ofd thef Unlted States, England and Wales, and
vﬁr;h;"countrles w1th rellable gnformatlon ;Onf age sexf,spec;flc_'vf*'d
- ;* causes of death have found results 51m11ar to the Canadlan i%rffT
:fgief":: obsérvat1ons (Vbrbruge 1976;w Preston 1976! -Bzrk1n 1981
B Retherford 1975" Enterllne:vl96i-” Gee and /VeeVers 1984 i
h1tagawa and Hauser 1973 U N. 1979b \4982) Although these L

”f'jt stud1es e have dlfferent focuses, i temporally’/ ahah;“'



%f;geographlcally,._threeg;najor;_gener3

"jrom them.nh an‘fvﬁiy_~;@rgﬁ'*

"g.lthe p01nt where d1fferences betbeen the

1'promotors.;

3jAustra11a¥7*
::sex mortal*

f1w1den1ng occurr1ng 51nce... (Lopez 1983 88)

Flrst, the gap between ‘males én‘

5

"ff-countrY larger than h dlfferences for_ielther SexV**

”“lfbetween natlons. Secondly, 1nfectlous dlseases have become,§'

o

_:negat1Ve contrlbutors ;t sex mortallty d1fferent1al wh1le;4f

-

s

1 “espec1ally ,1n deaths related to pregnancy and ch11d b1rth

}has played a. cruc1al role 1n‘ maklng he male death ratef'

reduc1ng the male female gap, thls reductlon 1s compensated.

[

'qor by the contxnued worsenlng Of male lung Cancer.;hw.cx""" '

- n

These f1nd1ngsd_é%e re1nforced- by Lopez (1983)

perhaps ithe. mostn detalled ana1y51s .of 1nternatlonal andg-f
*natlonal trends 1n sex mortalxty dlfFerentlaIs from 1900
”{ 4978 He cla551f1ed Canada as part of the Anglo Saxon group,-

'lh"wcons1st1ng f;’couhtrles l1ke thé] Unlted States:?fandﬁa

St
ot

A J

Tl

[,_and Northern European countrles is. 1ts blmodal d1str1butlon"
. f{fof sex‘dxfferent1als 1n contrast to the absence of a’ secondnﬁ”

'7i;fpeak for countr1es from Eastern Europe §hch d1str1butlon 1s“f’

o :"l‘(. 64 o

%ons . ‘can:.be drawn -

“has widened to

’%wo seXes"withinﬁ‘ah":

whlch .f'characterlzed by '...11ttle change 1nft'

_y dlfferentlals... prlor to 1930 but a. dramatlc‘g'

Noted for th1s Anglo Saxon group and for the Westernf.}

;chron1c dlseases 11ke cancer ,and “dbcldents ar_r;posltlyegf o

Lastly, substantlaﬁ \improvement ;i female mortal1ty'ﬁff

-_'exce551ve. Though rlses in female lung cancer deaths work 1nﬂ;ff



5

due to a large n_mber of motor vehlcle and v1olent deaths 1nlﬂ

early adulthood and to heart dlseases ‘and cancer at oldfft

~about ‘one fifth of. .the total s-ex' dlfferentlal. ',.o,f_ Cthis
dlscrepency, 70 per cent 15 by male lung cancer.f-s
i Breast cancer tends to reduce the d1fferenc1es by abouty"

6 6 per cend Yet the contrlbution of 4 per cent of exceSST

B

male stomach cancer levels off most . of §}he' effect iiﬁellwv

d15tr1but1on. of} age sex d1fferent1al reported by Loper"

(1983) _ shown n‘ Flg 3.5, t'aqd l changes Cin | “the

7

vcontrlbutlons :;of: varlous causes of death ;to’-thefusexl--"

dlfferentlal are’ summarlzed 1n Table 3 ] ;f_«*f}"-‘

On thé ba51s of the above ev1dence, it appears that the

'sex mortal’ty 1nequa11ty 1n favor of females - un1versal
: ®, o
'_uand; an_f stabl1shed fact. Exceptlons to th1s rLle ' re,,
zobservedcover-a number of decades 'in-ga_'f developlngq;*

countrles notabll

= (U N 1964 D Souza and Chen 1983) Eveni among developed"

natlons,‘ excess female deaths were not uncommon before the '

1930 s (Stolnltz 1956b) In some European commun1t1es, wthe

reversal came as5 late :as the end of wOrld War II (wUnschi'”

7 1980).

S

'fd 3 3 5 Factors Behxnd Sex D1££erent1a1 "Iljﬂhﬁ;,lﬂfﬁffhﬁ.;;»”‘

Although explanatzons for the unusual sex :differential~7f”r

. Indla, ak1stan, Bangladesh and Ceylon,“:

"ages.. Lopez (1983) est1mates that cancer alone accounts for,'f'
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fwlth exogenous qfactors, that cause h1gh male de_aths7 ThlS fk
.;ssue of nature vs nurture frequently addressed 1n general Ly

mq;taI1ty 15 no less 1mportant when con51der1ng gancer.n" L

A ¥ s

-hgvl1euv;rspfso; omplxcated ‘that.. t hag dt‘ been b very

'when one of these two éroups of factors overtakes the other,
',but' more 'so*

"7suspected

'.maternal deaths are conc;uded as- the major reasonsf@El“ﬁadry .
‘-;1969) .recent stud& on Ceylon,. however,v reveals that pahi -

.greversal has' taken place s1nce the beg1nn1ng,of the 19605, :T]'if

iCausiné ‘an ever f 1ncrea51ng' “male- female._‘geathw’ ratlo .léfr

hE (Nadaragahi 1983)._,Not surprls1ngly,,;xn,f'change rs 9in,' 5

-Scco{daﬁce’ with ,the' famlllar: sW1tch from h1gh e female E .:ﬁ

‘maternal deaths tq[ hlgh male deaths from degeneratlvel'v_fﬂ)

:0 Y

;;dlseaSes./ 0 REER ;ij;f.w;_‘f "~,‘ _-f"z “-:ﬁkl
| The pafallel whlth gxists (Eééwégr‘i:{l-‘ceyl_on ~and the & ¥
l'developed counErles :iS.W?he elzcrease .fnlisexf' mortallty _n;yh
H;d1f£erent1al/ when predomlnant causes of.death in e1the;ksex | 7??
changed Thns parallel prompts lthe quest;on“r:f' whether 'l?ffJ
_females are b1olog1ca11y moref reslstant to non- pregnancy }f ';

t-.related dlseases,'or whether females have fewer. contacts

L

Decomp051ng the” fsei-' d‘fferentlal f'accordlng E_tol'::'

%
)

'genetlcally 1nher1ted, factors and those from one 'S socxal

"s R

o

ccessful (u N. 1984).‘b1ff1culty occur n?t only 1n t1m1ng

)wf)‘,

ngﬁassfgn;ng Q@mghts when 1nterabtxons are

Geneﬁ

: mmunxtye‘ aga:nslﬂ*

and féwer recessxve d1sorderijthan for j3~3d




"j'dlseasés (Waldron 1976, 1983a, b Graney 1979)

";;lprocess.'By trac1ng the leadxng causes of death,acc_

¢ their maIe'counterpart Also, endogenous female sex hormones‘

produced by the ovary may decrease the rlsk of certaln heart

B

The claseical test of the hypothe51s that males are

vbiologlcally-fthe.,weaker~ sex jwas performed by Vance and:

Madlgan (1956) on a“sample of Bzothers and S1sters ‘of-'the

'Roman Cathollc Church between 1900 and 1954 F1nd1ngs showed.f

"that sex mortallty dlfferentlal of, the: test populat1on"

'approxlmated those"in the general populat1on, and females

still'outlived males, Slnce life styles of- both sexes in the

tes- populatlon vere assumed to be allke, Madlgan concluded<f

that females were blolog1cally less vulnerahle, partlcularly

to chronlc dlseases than males. However, the concluslon is

. not well accepted by others. ;,?,'

Waldron (1976) po1nt5'v out that Madigan' s research d

Ades1gn had neglected past. smok1ng and dr1nk1ng habits of the -

~51n produc1ng the dlfferentlal The é!searcher stresses_ that

'D'Brothers and Slsters,‘whlch could have been dlscrete factors‘

-tTgenetlc effect 'on'*vsek;'mortal1ty dlfferentlal varied\

jvdepend;ng ‘on.venvlronmental or llfe style facters.' In

"

‘ 'AaCCidents,' heart ‘dlseases~ and lung cander; ‘life'“stYIe"*h“

3

'jelements are strongly determlnzstzc.'i

Graney (1979), who shares relatlvely the same argument f
analyzed the 1ssue from a socxolog1ca1 approach whereln theff

"-hevolutlon 0£ genet:c sex d1fferent1a1 15 v1ewed as”a socxal

;“ﬁthearr_order:.o'j_appearance‘,oger the 11£e course
B A D SR P - . ’

Lo



Dee

(i979) conclude'

‘male are a decrea51ng functlon ‘of .chte ologlcal age,-fandj'

N

. that a@ter‘ adulthood...soc1al factors the prlmary

-
€

: explanations..._ (Graney 1979 18)

"Petzel- (1983) ;»srev1ewsl the of 1ung,,

N

e ',rgastro 1ntest1na1 and 'endocrine canceq' in the ~ United °

vK1ngdom, Aestral1a, France, and the Un1ted-States..He po1nts~::
" out that the dlfferences 1n anlmal fat, tobacco smoking and
.alcohol consumptlon are assoc1ated w1th dlfferentlals in the .

above cancer s1tes. The results prompted hlm to vstate that
heven E blologlcal factors are cruc1a1 »in :sex mortallty

'dlfferent1a1, and ‘that the1r 1mpact could not hold after age

e . ¢

o

Retherford (1975) on. the other hand examined increased;
sex mortallty d1fferent1als in‘ the Un1ted States,.lﬁew

LZealand and England and Wales between 1910 1965. The raoid '
Y SRR e L -
‘ increase ,in, deaths_ due *to- acc1dents, heart dlsease,‘and

v

:.cancer led h1m to conclude that genetlc codes could not have
Hchanged fast enough to allow for ‘the observed dlfferentlals._

l'Env1ronmental factors ‘and jSex' behav1oral dlfferences fare_

' pr1mar1ly respon51ble. ;'in;.» - ":_ '3. L ,,’ S

lIn’ def1n1ng hel relat1ve, 51gn1f1cance 'of' ﬂfh%%f
'fgenetlc blologlcal nd@;,thetv envzronmenta{~soc1oeconom1c Sy

'\‘,—“ .

1n£1uencef;l Ru ‘A_.v']and Lopez 61983) : percelve Sex
37dx££erent at- any gmven level of morta11ty as a product of/
"the 1nteract$ons of these 1nfluences.ZWhen mortalxty level

AL

’:ffdeclxaes,_*the' responsxble 1mprovements 1n non bxologlcalf/fhlfﬁ

et



'factors like 'better-"healthvacare and’ nutrition: work to-
'1ncrease females _chances of survival At the same - tlme, the

'genetlc blologlcal factors help to advance female longev1ty o “T'f

- However, once female llfe expectancy exceeds that

5nale, llfe styles' becomﬁ ".;.the essentlal determ'nantvof”.,‘;{.

one sex' s excess mortallty...“ (Ruzzcka .and Lopez 1 83 478).

. The .effects of genetlc » ractors fon,'cancer 'se}
d1fferent1als are not conclu51ve, and it is not easy to
establ1sh or to rule out their. p0551ble 1nfluences (Waldronﬂ
1983b) Certaln types of ‘cancer for example, polypos1s 'of

_ the colon and ‘some forms of. ret1no blastoma are related to

=

inherlted genetlc, factors. Stlll . we cannot, dlscount

: env1ronmental factors in the developments of cancer by sites

| \#«/\

;1n_general (health and Welfare Canada 1976)f | - ;
- 3.4 Ethnic Differentials.in'Capcer‘Mortality' |

. ~ - ' ) ’ . .. . ) . R .

Similar to age and gender differgptials, members of-

- different "ethnic groupsL-showb'%ifferential' bg 'causes of

death. ﬁ%ﬁ ver, -understanding the.'factors behind these |
1 has been - confined to 1nher1ted 51ngle gene.
| ’l disorae.:‘whlgh are an extremely rare occurr refc Tﬁere .hasz

ESUCcess in 1solat1ng factors in deaths with .-
RPN ) L . . l " 5 d ~ N C
Beza, . o

thlS group of zdlseases_
»Mdomlnated the' causes‘ of death structure in;developed
| countrles (Damon 1969) |

.Studlest;- havg%. 1ncreas1ngly paid attention' th'

inegualities in soC1oeconom1c 5 status,' life = style,.
S i . : . ) I3 : ) o : o

S
hia
P
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o

pr1me factors 1n ethnlc mortal1ty d1fferent1als (Krueger and

3
Morlyama 1957 1973 Damon 1969) ¥ cancer : perhaps

‘ w1th he: except1on of sk1n cancer, orlglns of most ethnlc

‘dxfferentlals “have beenv traced to” - soc1al ' status .hor

sub cultural tra1ts (Pyle 1971) Studles on. Amerlcan whltes

and blacks, for example, relate excess cancer\\deaths %among

the latter w1th smoklng, industrial hazards, dietary hablts,

and alcohol~consumpt1ona(Burbank and Fraumeni 1972; Henschke .

&

et al. 1973)% S AT

A more recent work by M1ch1elutte and Diseker (1982) .
set out to compare the level of cancer knowledge between the

Un1ted States blacks and whltes. The report reveals that the

'blacks rece1ve comparatlvely brlef and 51mple 1nformatlon

through telev151on and (;dlo. The whltes, on the other hand

: obta1n _ more ecalled 1nformat1on from newspapers ,andi

fh ”*~pamphlets. Generally, the blacké}are less knowledgeable than

the. whltes about" cancer. Such a pattern remalns even after

' educatlon' and  income 1nequa11t1es rare statlst1cally

h_controlledr-

The f1nd1ngs%\’_/h in aéfeement with 'thOSe rewealed

sarlier by the Am¢r1¢an’ Candghh

?Soc1ety (Mlchlelutte and

Diesker 1982,-crf)h’H6wever, the M1eh1elutte Dlseker study

*found higher"lncome blacks morf 1nformed about cancer tpan

: occupatlonal hazards, and access to health serv1ces a *the o

SN

¥

»

H

those in low 1ncome brackets. The d1fferences fin, knowledgevf;3"'

f;“over -the 1ncome groups hxghllght the 1nteract1on betweenf‘ﬁ

. V. . ) . st
A . v . L ~
A3 T B N

ethnxcxty and other soc1oeconom1c factors 1n th formatxon




LS

R treated 51mu1taneously w1th __other  socioeconomic . or .

“environmental,factors._

' of dlffeggntlals.

o In *hlS‘ regard' the crossover effect is- not unrelated-f

(Manton et al 1979) Amerlcan blacks, _for example, have‘

'h1gher mortallty than whltes 1n most age groups, but thlS 15?

reversed at advanced ages. vManton '(1980) attrlbutes =thlsd'

1 phenomenon to the selectlon process, Whlch lefttthe most

'-robust personsnwithiﬁ the dlsadvantaged group: to 5urv1ve

unt111 old age, thereby contrlbutlng to lower death rates.,

For cancer, the crossover between.the -whltes and :the“,°

o e - - - : . Y
blacks .‘occurred at the age of 60'andfabové in 1950 but wasj
‘ , _ A

,around‘80 in the J970's. Increa51ng soc1oeconom1c equalltles’
‘ang better- aCCessv to health services were regarded as the
‘ifactors delaylng the . csossover (Markldes 1983) , Apparently,

the . 1ssue of ethnlc dszerentlals in - canger-jhas to be - .

)

~Interest in  the - relation between .environmental

exposures, béhavioral patternsrand'ethnicpdiﬁferentials in

chancer ‘has prompted numerous studies to focus-”onz_the,'

<forelgn- -and natlve born populatlons. Others have selected' o

tm1grants and the host populatlon for conpar1son. Stud1es fon.

e

"th Chlnese and Japanese populatlon 1n the Unlted States.

b}

1wdhave provxded valuable 1nformatlon (Smlth 1956 Klng_e ‘d.:.:

'-Haenszel 1973 Haenszel _and Kur1hara 1968;“7king et al.

ST )
1985) |

“z‘It ‘is ) generally observed that for both ethnlc groups,

37there are excess deaths in some speC1fzd\vcancer S1tes but
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| and behav1oral changes are;f“

ih‘ f153 4 1 chn1c Dxfferentlabs 1n Cancer Mortal1ty‘<nnCanada"

W1th1n Canada, ;nformatlon on’ tancer d1fferent1alsfljhf;
camong ethnzc groups 15*\ relatlvely -14m1ted HOweve{,;:'*

S ) avallab.le Stu,dles dO @omt to some '{1fferent“_als. Schaetier-_f :

X h "r,
K t‘

K [

S T
vhét-al"(1975) studled the changes 1@ ‘the patterns ofc cancer’.,f‘o'?'

L e ;Z
e X S ’
g vsxtes;.among the Canadlan Esklmos.,The authors noted onuone ;

“» . handfthat some of the cancer 51tes commonl to thls ethnlc;”gT"."

P

hablts. The relat1on betWeen the sallvary gland tumours:jandf"'

Tﬁﬁf ' the practlces of chew1ng leather.ﬁcvﬁ%ag>> f .”j‘?f;7'jjljj“a'}~ﬁr

Y-

e

On the other hand they also suggeSted. that Fih¢£é55e5 o i“@f

fin lung cancer, among others, perhaps can be llnked toh_‘

-- B
adaptatlons of "external"-llfe styles. S1m1lar' f1nd1ngs on

.ﬂ__;l.»thegilpfluences of 11fe stYies have also been reportea.hy{;f

Cho: (1968) He stgdled ethnlc dlstrlbutlon of cancer of the

. ;jfgastr01ntest1nal .trapt in Manltoba ﬂihp'1956 1965 Death

P

. ¢ R I I //’ A . L S e




c'f)ﬁ

'“~;Tregard1ng'the popular1ty in, Iceland of 'smoked/ and .51nged

food ; wh1dl' had been foundi arzlnogenlc, Ch01. (1Qg§)

rﬁ“yd;//suggestsqiﬂit d1et factors :anddrhost habltslté» llkelY

;';:ie respon51ble .forn h hlgh stomach cancer deaths_ln these ‘.:.;:f’

' ' ethnic’, groups Changes 1n the'r1sk \f; colonrci and rectal 5_?f;¢;f
'c;cancer among tﬁés Eastern European 1mm1grants, from ‘a low EEN

: v;among the flrst generatlon 1mm1grants to a ;h1ghb‘amongi‘thef;;xéjal

“73Canad1an bornj descendents,, also prov1des suppott for the *7fff%é

?Ti:greater 1mportance of env1ronmental changes 'over genetlc ;f:x-t:'
:nfactors. . ._' _1£1M. elj lv d L ,f..: .‘,g g .A ‘h.”

h;;;ﬂ Cook and others (1§Y2) strongly recommend the analys1s .

“5‘6 cancen; mortallty in relatlon to country of blrth The1r L‘}-

T

:7ﬂ‘stu8y on. cancer morbldlty 1n 1966 Ontar15 utlllzed hospltal et

T,ft"dlscharge grecords, ~wh1ch d&st1ngu1shed four ethnlc groups"ffr"'
;Q””7vffaccord1ng to thelr surnames. Dlstlnct cancer dlstrlbutlon by
Lo . S e
'.fq;a‘51tes werei observed among the Itallans, the Polxsh «the R
g ‘French and a re51dual group of other or1glns. For example, ;Q"i-f*
e » ' o’” ' S
' »':th Ital1an51 were found to have excess 1nc1dence of. cancer Sl
S AN B R D S T R
44 éf/ LT f" e e Y :vff Co *;“’f;,'~ i
. . R S ) .
A S ) S ‘ "~
: ‘e 3 el - -\- : ’ q ‘ L ’ - ‘ ’ .'
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ofb

' were"compared 'lth cahcer mortallty amqgg the Canadlan\born

T

and‘w1th deﬁth rates 1m‘

"o

B -shown Tableu,3 2 1nd1cate the hlgh and the low rrsk of

AN
e

PR

3;7'th mortallty '1nequa11t1es between the Canad1an ;ndlgrtous

V. 9

each group 's ‘countrya of blrth o .

,../

be pirtlally explalned by the selectlve natute of mrgratlon.}'shh

Immlgrants could be healthler than those nho:,rema1ned
behlnd Also,_f,thei degree fofﬂ 1ntegratlon could have

contrlbuted 1nd;rect1y» G eater 1nte ratlon or,.a551m11at10n
¥

e

Brlt'sh the Germans,,the Dutch the ﬁollsh and.the Soviets

the country of blrth The* results‘

b / o N
‘roup 1n relatlon to varlous cancer t;te, and to”;

It 1s suggested that the dlfferentaals observedd could

1nto tanadlan soc1éty‘canjbr1ng more dletary and other Ilfefgztt”

style changes that can’ be,elther detr1mental Qr benef1c1a1
{ o
1n tefhs of cancer. e e

(» — -
< ) ' EERTEE I

So farQ'the dlscu551ons on\canper d1fferent1als between

l.,f
ethn}c groups have empha51zed varratlons in env1ronménta1

i

exposures and behav1oral patterns.%gﬁva recent”analys1s' of

- ' K

»

pdpulatlon of French and’ Br1t1sh orlgln, "and’ the aborvulnal<57

NG T

populatlon ]iﬁ; 1950 1952' ama' 1970 1972 another Lmourtant
Rt ‘ <
aspect of rac1al d;fferentlal was - revealeﬂ (Trovato 1985)

n

The observed mortallty 1nequa11t1es are 1nterpreted as a {"

R o ——v’-— .
- $

\.‘\A
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thOugh focused*

.._‘AQ"_- t ',_‘

f atlonal hazards are not}

" .

"‘voluntary Yet the extgnt to whlch mlnonlty status affects

: .- L
dmiferentlals e1therlﬁps? a whole’or by 1nd1v1dual

. t fl;.t

bﬁ. s;tes, 1n oompaulson to other known rlsk factor awalts to \

‘> ) -a’\ i . o : -
be«answered L ;hl,,,g‘}-- o

vPerhaps 1n‘Canada more than elsewhere,tthe government s ?gfgf -

R . . - e

v . '.'x '

Ju s T .o LI

33}gﬂ; encourag;ng ethnlca:groups to pres%;ve the1r cu}tures adds *?f

- ﬁrther plaus1b111ty to dlfferéhtlals 1n cancer mortallty L
R _ : ' _>.'; -;,
”dj Iy Desplte process 'of 1ntegrat1on op a551m1latlon, many

».

o - S R aes e . T T
; - cuiturally related\habatssand behaVaoral patterns,. elther {:*%fﬁt
PR ] e '15,- o
o ,,Qdetrlmental or benef1c1a1 1n terms of cancer rlsk would be

retalned Consequently,-f cultural preservat1on E.could :15;:

- 1nd1rect1y affect mortallty from cancer' for the varxous_fﬁQvg

nffaf ethnlc éroups.vln v1e§\of such p0551b111t1es,-.the °analy51s ,;:;4,

vt "ﬁv."‘. R .o _4., e
?""of dlfferent1als and the ’factors «underlylng them are

hd d-

R 12 TQSt‘“g of Ethnic Betects e e
“rﬂl.*P_,f[, To test ethn1c1ty ‘as a’ rlsk factor in capcet mortallty, S
S Towloe - IR
'“Welllngton .-and colleagues *(1979) adopt Ta~rmore dlrect

] .
|

. 2 | EAR
f_approach Instead of the usual comparlson between observed sy
; “ R :

2and expected mqrtal1ty of selected ethn1c groups, the effect ' ”ﬁ?



Unlted States are the objects of analysls.;; 't.ﬂjﬁﬁf
",v.“:%_ .

‘ﬂ,ﬁfb Cancer a1nduc1ng factors belng stud1ed indldde.falr“:A

"}pollut1on, Eemperature, 1ncome, and alcohol 'and c1garette

.?flé,consumpthn..a Methods lrke prlnclpal tgcomponent o and

L | TR 'b “

L4 é;scrlmlﬂant %Pd‘regreSSIOn anal 1s, whl'h allow d1rect and -
Vs o A ’ " : A

s;multaneous asseSSment of all varlables, wece used Total

WL e A AR
from the analysas are 1n{ormat1ve and deta11ed~ A number of

B ~ L _,_2.._.

‘observatlons reéardlng the ethnlc effect are noteworthy‘;ﬂfeiﬁdf“l;{;

. - - N ( L~ AR )
'z‘cancer 51te spec1f;c mortal1ty werq e\am1ned, and flnd;ngs ;‘?B"di

- .L v

e "%j FlISt the ethn1c groups that have malﬁtalqed‘elther a.
-_ﬁfﬁchlgb or a low rlsk in r%}at1on ‘o varldns \cancerj i ~in4_ 5
'ﬁ,?f*;:thelr h6meland remalnjso w1th1n th% Un1ted States. mh1s 1s Jé“fﬁ

‘.‘,“_._ ] 9 ‘

";3’~:attr1buK§: to exthet genetlc or cultuxal factors,. Secondly,vtﬂd;fit

‘ . L .
B BES . -

g'nonvethn

i

vat&ables~ respondadlfferently to varloUS cancer-v e

L ' I

s1tes?*Th1rdly, these non ethn.c varlables\\changed thelr»"

‘u__"

slgn1f1cance and strength’“as .ethd&c factors+were enteredﬂ,»

L iiinto theequatdon,. .. -/ T . o S

- . L RN
. . ,»v\

’ ‘The'last sgo po1nts 1nd1cate that ethnlc groups tend to t"if
have some 1nd1v1dua1»1mpatb.on; cancer:; Also, ﬂth changes TR

. ‘ . o, 1.-. « . .
'jreflect«-the ex1stenoe 'of 1ﬁteract10ns between'ethnxcal

e

enV1ronmental and behav;oral varlables.,Usfortunately,j such htifi

*sf1nteractlons have not been examlned fully ﬂe51des prov1d1ng B
b;, '”fdlnfqrmatioﬁ on ,ethn1c1t¥ and}f cancer,«, Wellington IS and i{ffiﬁm
;f4 Fhassoc1ates (1919) demonstrate the p;;ct1ca11ty of comblhlng ::?H}H
;:! g "??,“ e 1;‘;J7 3i°§7 i “i?{,,w




%ﬁfi T' cancer research _4EV’,7,;;f3?f aflt@:‘iﬁ?7l"hﬁf}fﬁ?fi’fu:x"v

"¥PT°!{;},ID htsa study ‘dh ‘race.:and geograph1c d1stfbut10n of -

o .
- ; i g '

ancer 1n'Loé &mgeles 1n the Un:ted States, §te1ner (1954)’;.r;'*é.

R - , A AR N - v - ,
AR summarlzes fhe : 1ntr1cate 'relat1onsh1p between rac1a'

.

;?y‘e:; heredltary,‘ ultural and env1ronmental factors as follew
s , e

_‘JLL;»Aj_ .4 R
N ...rac1al dlfferences .in: cancer - tend on cr;tlcal
-uanalysLs % indicate env1ronmental “rather : than’

.

heredltar factprs in. etlology., The ‘geographical
differences tehd to‘pfove tio be environmental rather -
" than' racnal per' se. The héreditary. dlfferences ten&“*\g-
‘to be ekpliained: by culturalﬁnrather . than.~ genet1ca1
factors.j“The genq;1c§1 f ctors,~1s d&fflcult

;at sub—= _,J._%_'

w1th respect

fiamework of 'blolog1ca1 constralhts '_t w1th1n a”, ' .
: aﬁif 2
latter negard '
tence ' of._ﬁvnﬁﬂ dnverse :elat;onshlp between(fg:,}f‘
L v E PR - - e ﬂ ] . .".
soc oeconomlc sjatus, o@ so%1al class, and[ mortallty has ~b5-"f
- I ‘ o

"rdleSs of the mu1t1p1c1ty of the: 1ndexe5/ used fto-:ﬂ_.i,-



o l counbraes and for'manyfcauses of ieékh lnC1ualn9’°anceF-'_f_fVl<‘h”'

empha51zed though that socroecpnomlc statusiffuﬁ

3*$1ty dlffeqé-t1als d1rectly

$ o

Rather1 1t is through 1nequal1tles 1n levels oP 11V1ngfﬁtgff;ﬂﬁ

and éthe 'assoc1ated dlfferences ﬁ‘ l fe :.Style,w dlet fﬂif’

Y sl

~;.occupatlonal hazards,:an_fknowledge, access and ut1l1zatlonfiv,df5

of . health care E serv1ces that o soc1oeconom1c '_status SRR,

S L S R,
'~materaallzes_;1ts \effects (U N;_198é) Tt has been warned 5Tfiff¥

therefore,'that 3001oeconom1c -Status_aor. classes can be;]'*'

"
TN ' ) L ‘. B ‘

surrogates fo other chnter' 1nduc1ng &factors and/or can ';;.j;

}nteract w1th them to produce fﬁé, observed dlfﬁqrentlalsLﬁ*:

(U N~g 1981) ; s necessary to keep th:s 1n mind as we e
' S
revnew the f1nd1ngs onxsoc1oeconom1c d1fferent1als.“” h" PR

‘F‘ PR

<§ 5 1 ThJ Theoret1ca1 Framework -ffﬁilifﬂ“-:;jdfi}ih“;‘rﬁfﬁr) j;}f

Based on thet success. of mortallty control through .
“*dﬁa y;soc1al 'and medlcal 1mprovements, espec1a11y 1n relat1on to;ﬂ,f’"
f&env1ronment sen51t1ve“1nfeotloys dlseases,._Petersen (1975):
frlzke many others,esuggesg‘_that soc1al class d1£ferent1a15e>fe

.;}are bécdm1ng smaller or eveﬁ‘dls ppearlng..On the °°ntraryr,eh€ff‘
énot only have dlfferent:als'féééined relatlvely unchanged 1n?: .

,gthe last 50 years or so, but evzdence recently collected fotu
fﬁﬁlpféhce and the ﬁnlted Klngdom shows the1r further “159“1“97_5‘,:5;i

' f.-'f::'(Vallm 1980 U N 3 1980’) ; - a _




ce . 5 R
. -

o . ) _ i
dlffereptlals 'i Chlcago back 1n the Unﬁted States between

©1930° and 1960 had’ reversed “since ‘*- the md pomt of ~the

;5i}perlod to a 51gn1f1cant, nedatlve relatlonsh1p ' hlS

?fcomprehenslve 11terature rev1ew ‘on: soc1a1 class and life
TﬂfigexpeCtancy,j Antonovsky (1967) Lemhha51zes‘ that a downward
wz;;5un111near'relat10nsh1p between class ad& health over t1me ;s"

= 4§”an 1_accur_te 1mage and an over- s1mple1catlon.v

—_—— = e s

When ‘confronted w1th th predomlnance fof“;vchron1c

7

ot

3f1llnesses, as experlenced presently by deve}oped countr1es,

"‘report that shrink1ng class f-*":

'Axpre§:nt1ve medlcai aqtlons 'and health knowledge. become ~_V5;dh7

olnc

,'”~;f1967) Dlsadvantages of th lower class 1n these areas éan
P :

'”erzg‘actually reverse the shr1nk1ng class dlfferent1als caused by

— -

figﬁg frelatlonsh1p between clas and heaith over t1me appears

"

- curv111near (Antonovskyff967' 1980) and the recent 1ncrease .f

:1n soc1oeconom1c dlﬂferentials 1s not unexplalnable.’f‘ -

Antonovs«y ;1967) _,also .~-contends ' that class

:“f*dlfferentlals would be small 1n t1mes when mortallty rates

f;are extré’kly= éh:or low., However, when “there ‘is only

;ymoderate: subcessl in. f1ght1ng death class 1nequal1t1es areh"‘

(f | ihe”reason belﬁg preventable deaths, whrch‘ At“

{3 HleVel,. f hnowledge, technlqwe,‘landF”SOCial | :
{ ':é_organrzatlon tend }to' :exaééérate . class d1fferent1als. "ﬁbuvi

"Alt:ouoh e‘ proposed dlfferent;al scheme lsﬁ‘not almed;i#fﬁﬂfi

- S WP
.r_lspeq1f1cly at cancer mortal;ty, it prov1des a’ theoretical

. - e . ) - N . ‘.., . _' " . . . N
' : ; s . - S . -, : . RN - >
PR ! P 2 . . . SRR o - .
P T
e .
) -

as&ngly essentlal 1n combating the dlseases (Antonovsky .

“fthe control ?f: 1nfectlous - diseases. Therefore, :ithejff’h"‘u

a
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‘l’ﬂf.iframework for the analys1s'of Eoc1oeconom1c dlfferentlals 1n

"cancen mortal1ty v f]*7fﬁf\_ - ”"f“; 3 j*'!'ﬁ”

'.-.:-

“"F1rst1y, the emphasrs*bn health related behaw1ors

f chronlc dlseases apparantly parallqls the 1mportance of llfe ‘;%fQ\§?

styles and other 1nd1v1dua1 actlons hazardous to htalth '3g"?7ﬁf}5
.. L . ’- R o .‘,‘ T N
(' L cancer.», The 45155ue 'of{ personal respon51b111ty in" the .

prevent1on of cancer 1s thus aff1rmed. Secondly,rr'e'”notlon ’ fff;'
%hat health related behav1ors 5 q‘ class d1§ferent1ated
"her suggqsts that tﬁ% same could takes lace 1n canCer 1nduc1ng

RN llfe styles." - ;
-\\-’c v Inequa11t1es in. soc1al and econom1c wef%l belng c&n

\\ precrpltate dlsparltlesv 1n level of " 11v1ng and therefore{f

_ dlffefent -styles --of 11v1ng anc} acgun:ed hablts théts

»orrelate WIth the h1gh risk. of cancer. For example, ftnhaSTT?

"f,k geen shown that there::i$: hlgher prevalence _of‘ c1garettef'l33

smbk1ng among lower soc1alw classes,f.whether' gr

v"ped by o
educatlon or 1ncome (Preston 1969 Slemlatyckl 1974) ‘ _A:-f;4:7gfffﬁ
| The4 less than-modest progress? 1n“ the preventlon ‘and n
treatment of cancer f1ts well 1nto Antonovsky s_ descrlptloa;f,;ﬁzfgg

v:ﬁfdf'ifh prerequ151tes-}foﬁ soc1al dlfferentials. Thus, thei L

R O
appearance ‘of socrgiconomlc d1fferent1als in: cancer _is.‘notﬁ EEFRERE

a awlthout theoretlcal basesr' Lastly, the empha91s on soc1a1 :,E
Jtactionsaas,-ar means Qto_ remove d1fferent1als n‘ chronlc\x“h
2.éis?3§eﬁl.TAnt5nomsky 1967) ‘c01nc1de5_ W1th the advocatlon vlv; yf
'lthat soc1a1; cqnstralnts 11m1t1ng\ success i’_i-n h flght'

'} agalnst/such dlseases (Manton 1982) These concerns togethere

. ~ . “
provlde a strong ratlonale forf- tudylng the'_1mpact of‘ RN




N TR - T LT

soc1oeconom1c~status on cancer.mortal1tyt _ _
Nevertheless,_thls theorectlcal framework for the study

”=ft,of cancer 1s not wlthout problems \Antonovsky (1967- 1980)

Y
LT e e

Estates"that class dlfferent;?ls 1nc11ne to. dlsappear afteri’h7f‘7"i

. a

-

: ~{rom fchronlc dlseases. In fact not all studles report an
Coe A

: 3
~

_;;,gggian; age trajeetory casts doubt over the p0551bf11ty of class7*

'f°‘flage 65 but peak in. the age group Of 30- 44 or at 25~ 34 5“35
' “fdlfferentlals in cancer mortalltY in general .6rl mortallty.

,1nverse gradlent bet|gem,,soc1oeconom1c' status and cancer’

/mortallty r attrlbute\ soc1oeconom1c dlscrepancles as. the"

3 sole contrlbutor to?

-

BN

3 5 2 Emp1r1¢al Flndzngs

'?. . ,,.nt‘_,

\U51ng data on’ males aged 25 64 1n the‘fUnlted States,‘

: ‘.n?-

| Preston- 01969) qdestlons

« .y ’ M .. . ! .
S mortallty d1fferent1als n<.the presence of c1gare te

smoklng Death. ratlos of smokers versus mon smokers 1n two

R . g,

ﬂeducatlon categorles for flfteen causes of deathiweré found

:’:'v;f'clustered 1nto two dlstlnct» groups. The «results:enable

) o . 5 \ . . .
b - .
.fstomach-_lntestlnes and recmpm However, d1fferent smokrng

A

- ™

e drfferentlals_:in cxgatette. related‘:dlseases
T . N L R A O
] RN ; . . A

'fh effects of 50c1a1 class on\%

. 'vlnon~smok1ng- relatEd'mdéaths, “for example, cancer 'ofﬁthé ’

:rghablts among various soc1al strata are respon51€l; for class

Preston (1969) ;tq; conclude f_; educatlonL effect'};gmongw}_,

—

ke lumg |

The report bY Qraham and others (1960) on Buffalo, gNev_;d’}t

5 ' ‘
1ndlcate opposzte results. In

ceetd




. v < L

J'ﬁ'adults, was analyzed.,~

N f\

‘e

tracts were grouped 1nto soc1al classes 5based on medlan}

rental rncome and dlvxded 1nto quartlles appﬁoxlmately equal

.D

to populat1on s1ze. Inc1dence ratlos bﬁ' the lOW' to the

-~ : -v\

hlghest rental group, showed an. 1nverse gelatlonshlp 1n male

'.“\',--“ f..,

the;r'fstudy, the soc1al areal apppbach was adopted Census,fﬁ

a« -

lung cancer but fiot " for females. To determlne the effect. of‘ \

‘ A v -

smokrng,»:,fl:agé standardlzed percentage of" smokers by sex~r :

0

and soc1al status, computed from a: ”1956 ‘random : ttple-‘ofﬁf

o - ’ I

\’ff%},l* Among‘males, an’ 1nverse gradlent was notlceable'between“:

v ‘,\

class and c1garette consUmptlon. Yet ht was not as strong
. : NS

as between smoklng and lung cancer. The{ authors suggested f

. . » . ‘\ ‘-
that the grad1ent dlfferences reflect soc1oeconom1c status
.ar € 4 Ee b

as a causal factor of cancer dlffeventlals wh1ch was worklng

)

1ndependently thh 'tobacco;;'For: femalesq, however,.class

-y

status {and‘ smoklng wéréﬂwfbﬁﬁa- p051t1ve1y | assoc1ated.
gstatus; and _smoking .vere.

-

_q:%éfi

LA

Consequently, 1thé¥'negativev soc1oeconom1cv effect nght bd 'ﬁﬁy;;

SRR N

relatldnsh\p between class and female 1ung cancerun;;:.ifl

.‘,_

a- . \

It 1s necessary to polnt out, however, that these 5%361;

2 ~cgunterbalanced and thus explaln the‘absence of ‘w‘negat1we:gf

't'..“\."

~

i )
studles are not strlctly comparable. The most apparent \

45; q"
«from the above, dlfferences 1n soc1oeconom1c\\1ndexes could
. K 3
have ralsed 1unegual responsen Neverthelégs, studles

employ1ng the same measures and approach do not warrant~ the

same fand1ngs.“... ,,"- e c 3,.-,5 o i

e e
hin N

N
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hetween soc;al

éi,aﬂf’*caplta ome; Was_~usedc as the 31ngle . 1nd1cator',lof

.»séc1oec'nom1c3 statqs’ Results‘ show-;that :although Eancer~' .
f// Q&ncreased bY 6. 4 PEF CGNt &n “the low 1gcome; States ¢id5"*
’ contrast' to ‘a sllght'decllne among the affluent ones, deathf”fj

Jt’étes., vete a"t"ally “‘“C“ hlgher Ain, the lattér throughout the.j“" e

RO entlre perlod v .
. . . vk.x.i" N ’

".'es rev1ewe‘ so far offered 1nd1cat10ns~-of

° .- nverse rel t10nsh1p between soc1oeconohacnstatus and cancer

‘7j}jg mortaltly 5 et* the Tlndlngs are far from concIuSLve._ Wlth‘

o 7'1ncome .as7lthe" only SOClal status 1ndlcator, the observed
L SSSocxatlons are d1ver51f1ed/br gust barely agree w1th rthe;b
- o

S f expected relatlonshlp. ThlS could be due partly to the fact

n “ - ._".... o
> . that 1ncome by 1tse1f is" not a relaablg)soc1oeconom1c statusf"' ’

Hq- S
St 1nd1cator (Kltagawa and aauser 1973) a shortcomxng can
;“i~ be compounded byﬂthe 1ong 1atency perlod 1nvolved 1n ancer;

,__,wh1ch makes any negatlve 1ncome effect hard to sus ain oyer";

: \,""" . T

. ‘we tlme. Less tlme.~sen51t1ve '1ndexes éarew~needed/ for - the

N

Ve o
wﬁﬁaly51s of cancer dlffer ntlals. : ,~ﬂf

AT o ‘; Many studles have chosen occupatlon as a sur'ogate:‘ £
. socig 1 class. Wfallam ?arr ploneered researchs i

. A\ N
iQéw"<'by comp111ng death rates for dlfferent ~occu atlons

h\,'England .and Wales beglnnlng in 1851 (Kass 1977) Stat1st1cs

- Vof 51m11ar prof§551ons Were then ranked 1nto h1”h and low__‘
- at ~ ¥ .’ ) . .. . i
social classes and theLr mortallty efgsfﬁences co\’ared R
S "/”,. AR N ¢ L N A
. - L . . . A . : e . . . :c ‘ .~. - . . . .-r“ \ . ) . ,‘ v ;\ o .:_"’,
.:\‘ e . ‘., B S / : -, o . :

o ;_'vﬁq?. ‘A study by Lerner and Stutz (1977) -on the Un1ted Statesr;nﬁv

g,,durlng 19;9-1961 and 1969 1971 report a dlrect relat10nsh1p ﬂihiw

1 4

5 :and can?er' mortal1ty., Average per:,=ff-f“‘

th1s area J;ﬁ"'



1

v'ﬁoganh” ‘(1954) ' analyzed B thp.rvchanges :ini class

dlfferentlals 1n England and Wales between_-192L fénd 1950 .?¢;‘

» Has reports ”1nclude f1ve spec1f1c cancer s1tes, as well as .
» «_xa- - . ‘;
female d1fferent1als based on thelr husbands occupatlons. Lﬁ.:gtf

Morta11ty ;wa found—te~1mprove wlth class status._wlth the”ffij;jﬁ

except10n of breast cancer,,whlch was p051t1vely correlqted '?\é“f

L . RIS .t
a3 . - : . —]

=qth soc1a1 'class,_ the 1nverse relatlonshlp was generally .

.' Y A i o -

3

more 1ntense among males than females. ngher fert}ilty 5v;w

g

' .

among 1ower socral class women was regarded as g1v1ng a

‘fotectlve effect agalnst the threat of breest cancer._Q,'-t

A moge detalleq~-report ,on the 1nverse rélatlonshlp
Vsoc1al class~and cancer come from a frecent summary

by 7the U,1ted Natlons;41982) Studles conducted 1n‘England

+

-jjf?,'and Wales Scotland Frnland and the Unlted States‘ for o

'-;wtime perlods 1n 1950 1973 are rev1ewed The results

in Tableﬁf'”l

‘From the glven f1gures,’a negatlve relatlonshlp betweenf5:
class f'and‘ cancer 'mortallty ' read1ly observed fThef rf

l1terature rev1ew cautlons that DOSlté%b gradlents observedx,"”m

¢ .

for'”some 1nd1V1dual cancer 51tes could be suppressed when
they are aggregated Invthe'case.=of _females, he - ov_erall.~
B 1nverse pattern could . Be dilutedﬂbecaUSe'of'the3positive,

>

‘@tqig relat1onsh1p between certa1n cancer s1tes ang ° soc1al°class.

S .~

’j@ﬂIQne__of the, ma3or cr1t1c1sms of u51ng occupatlon to.

dlfferentlate soc1al class 1s the p0551b111ty of a recur51vef

relat10nsh1p between the two Although low occupatlon groupsa:*'bw

&
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_jd“gare llnked w1th h1gh death rates, 16 : s also llkely lthatfl’”F‘
ulyh{%ieoor health pr1or death can lead to a downg;adlng 1n¢fiqf73e
‘.\l:ioccupat1on.'ConseQUently,tlt nould notabe easy to'ﬂplnpo1nt?ﬂﬁ~f7
:J;Eﬁabglrectron of causatlon._i: S | B

”hfl A recent longltudlnal analys1s ‘onJ England 'and Wales \<
fﬁbétween‘y 4976 and 1981 by Fox and vassoc1ates (1985)

liljg”ivnevertheless prov1des strong support for the negathe effect‘1
”}of low - status “bccupatbon mortal;ty Although total3l

¢

"mortallty was: the object of analy91s, the flndlngs: arei?

i-relevant to a soc1oeconom1c framework of cancer mortallty as'

By irelatlng their ffﬁd1ngs to’ those reported earller;”;
Lforj-1970-19724 Fox. and colleagues (1985) nptlce.””that'
'fhmnegat1ve soc1a1 class gradients basedfon»occupationlhave;f

.iper51sted among those 75 years of age and above._The authorsﬂ o

_‘stress that asuch observatlons\-are not due to changes 1np

»

ﬁsoc1al claSs because of 111 health 51nce the deceased had?;

‘gretlred more than 10 years before death.,In other words,'jhe,-

»recur51ve foréés from health to occupatronal ‘based_'soc1al':
, nﬁclass were not 1n effect. ;:: F ."_'*“';4; EEY
. . ) ‘ . . P .
o o oA RV A ;
ST It 1s empha51zed 1nstead that the ‘dlfferent1als are S

L} . Cooe e P

'~,because of soc1oeconom1c 1nequa11t1es and llfe styles in the
dperlpd before death Fox and colleagues (1985) contend - thatﬁj

: ,even . though—_.poor healthC> can ._9 ec1prtate downward
L . . N \

occupdtlonal moblllty,_the former is ac adly led by health B )
. ' -

.;related behav1ors. Their effect must‘pers1st 1nto old ages.

‘;'Consequently,.the d1fferent1als reflect and re1nforce health_‘glfu'f



~,:J of ;LE Inverse relatlonshlp }w1th cancer mortal1ty

-

b

",ratlonale for studyLng socmoeconomlc dlfferentxals 1n cancer

__J : n i

cancer mortallty, th above arguments of prolonged Health

\

behav1ef effect from young to old ages parallel h ﬁiimpact

‘_,s,

“In the1r cla551cal census death record 1inkage 'stUdv,V5?

K;tagawa ”fahd: Hauser (1973) employed educatlona as" ad‘;h.'

v ¢

authors repprt that in the Un1ted StateS"in' 1960v 'males'

between 25 64 w1th. less than' 8 yeaLs of schoollng had a.
\ \ i .
cancer death rate 30 pér cent more‘than those wmth a college

background At ages of 65 and above, however, the pattern

,.} .

. was reversed by as much as ‘limper. ceht

l

) _ . _ ;
Mortalmty for leSs educated~femaﬁes in both age groﬁps,

' were 1n excess of 23 and 12 per cent of those best educated

.’ y_\»-.

respect1Vely: To account for the sex varlatlon, the authors-

behav1ors 1n chlldhood or early adulthood In;lrelatronr;toiﬂp

’":‘;fof many cancerv rlsk factors and thus :prov1de a trong f

B

'ﬂfvmortallty._wntu' ?”"\glrf‘,‘V:..fj t'{*"“"" Eid» 1 f-i,r[*

‘=U;_1nd1ca%or of soc1oeconom1c status. Results prov1de evxdencev«V

3o

'|‘ N

noted three spec1flc cancer 51tesv_act1ng fin,* oppos1te

A .I‘

d1rect10ns.- F1r$t1y, cancer of the prOstate—was p051t1vely'

related to educatlon at all ages. Secondly, male luﬁg”cancer

began to 1nver%*1ts negat1Ve relat1onsh1p at the age oﬁ 65

o A

L
reverse , seems. to be confounded by Preston S. co
P . - - _ '

o éieldlsuggest1on that other factors mlght have led Tto; thls

lusion.of

. “insignificant class’ effects’vin smoking related. |diseases

AN

(i9e9). v g T :
R . C R S : '
R _ \' - .
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S 0 ‘a ' g
O (LastLYLjfﬁmdLé_b'_ f -‘5;)Q§$
i f',aSroiation With~

s;y.youngera women«gwas about 22 per cent-below that of the bes¢

j;:educated Less chllabearlng‘and breast f%edlng:by 'wb?en 'inf_t~é
Aﬁ':fk;hlgh soc1oeconom1c group the pr1ne.§%:fects for S, ch fw«;fﬁ,
2 7“7_,é15crepenc1es.'The flndlngs reported.here serve“_not merely A?. .
e ‘documerit hef  etweenzseciai lass and~ ;.‘
N ';ifcancer mortalLty..Inyconjuqct1on w1th earller reportS\ they ':5e4
~ ﬁlllustrate fﬁtwc hiessentlal p01nts when studylng cancer B
PRSI A e L ’
i h,dlfferentlals..‘7,,;§tfignt_3ﬁilﬁ~fe f:f)fiff~.z; tj.“i:::,\%;'
h‘.';.tifr ) éerhapsv the ch01ce oflLSOcideccnenici.indek and the«»f
f'_methodology~ qould -.Ltndeed'. affect :“thef: result.:v Tﬁe‘w t“%_
,'c‘hypothes1zed 1hverse relatnonsh1p between soc1al status andf
’3§:@t;cancer is not stable. In fack p051t1Ve assoc1at10n has been
:A:':;reported Extra & attentlon requ1red wﬁe? only ‘one?
.';"i1nd1cat§t'hof soc1oeccnom1c: status‘-lndlcator is - used‘. ’j«;gf
_iAlthough any'e;cept1ons to the 1nverse gradlentC;ould be due
'ito populatlon characqerls ;cs, a pp551b111ty rema1ns that iaff

fclong latency per1od 1n canger mortal1ty alloys‘the dlsease

o . t‘

T to respcnd unequally to varrous soc1oeconom1c f&ctors.’

¢ .

o a;ﬁNetf unrelated the abéve 1s that 1nd1v1dual cancer_

\2‘51tes'differ ;n”thelr te ctlons to" soc1oeconom1c condFtlons. i
'urleus g erall correlat1on r;se: 2
- .1f 1nd1v1dua1 51tes are not we1ghted w;th care.b Slm11a;11y,
v ,;fclass ‘d1fferent1als ,observe§<¥}n areah\ s€h§1es could be 'n‘ftht

RS ’ : ' N *

R lf
The chance of obta1n1ng a,

»

CoN dlstorte? eas;ly if there are distinct: variations in the
L p REUNE v v B
. A .

geographlc 615t 1but10n of cancer’ 51tes S j . *'



'”*Q-~ is, a major concern,- whlch haS' led f' other approaches.s B

-
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» 1nd1cat§§ the need to take 1nto : conslderatlon _ other
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' The ,tellab111ty>of employ;ng a S1ngle soc1a1 1nd1caﬁor;ﬂ”

»

Comstock , d“' Tonasc1a— (1°77¥ examlned educatlon and

morta11ty weth data from Washlngton coqnty Ih Unlteé
R Jialh

States rn 1963 The.cause spec1flc death rates were adjusted

o -

~‘,-

for Seven soc1oeco'

’ AN e 4t

‘7 nd“demographlc vanxables 1nclud1ng

l

~age:i sex,'-race‘f }qus of choollng,i and*smoklng hablts
through multlple blnary regre§51on.hAnnual mortallty ~rates‘
. u.-,r' _‘_ .

f 25 year dyds and above 1n.v1963 1971 were traced aqg

J

compared across educatlon groups.:,v fsr 'f’ tci

> -
»

A The: study d1d not frnﬁ a 51gn1f1cantnt1me trend between

~

dancer rlsk and educatldnal 1evel desp;té the fact that

. ‘)

they were ‘negatlvely dlstrlbuted.: Even sq,.th1sxaﬁaly51s

“

: .'. v

varlables 7inf soc1oecon9m1c. dlfferent1al research As the
. i I\

authors summarlze, the adjustment 78}* rélevant soolal 'and i;

demographlc factors Fan 1ncreasef the . spec1f1c1ty of the

relatlopﬂhlp, fv'_;‘;vﬁ““vj R

) C ol
‘.

.949 1951 : The_ ecologlcal approach was adopted and’

Sy

<
-

.' educat1 n, occupatzon, ahd rental value-\fere utlluzed to(

comesxte 1ndex. The census tract

-

were then grouped

_'1ghest soc1a1 plass. Comparlson of the standardlzed
A ) _
'.fates across the classes/1nd1¢ated an 1nVerse gradlent

ve

o 1 Y '(,_'q
4‘male.,cancer mortallty but qgth b1gher deafh rates 1n

. . 7 i»z qb -
. . . . - A‘_~. e L

- 6 ‘

.‘J\,'._.- |

. g A R g _ e

At

.1ve classes,,w1th I tp V representlng 'the lowest to,"~

' Ell S' (1957) ]” chose pgto_’ analyze ;7soc;oeconom1c’ v

Q%ﬂ&“~

.
B



‘ ‘ R T S TN R St T . IR
! S Cove N v s
" : RS . ' f 'Y , .‘." - .93
R A o-. N \ Lo
O, B S T T v
< ciass IV than V SRR S T K “»a_ JRACRS

RS

Regardlng Eemaies, the negatlve gfad1ent was malntalned(\ .”fry

throughout all f1ve soclal classes.,For the part1;ular male’ﬁ

pattern, ElllS (1957)lconciudes that*xt mlght because of the ¢~fy:'
¥ ,c- :

greater ellglblllty\ of the ,most dlsadvanﬂaged group to'dn adtl

,"-'“l* : @.as,.
necelve free medlcal serv1ces.¢4F those Ran class IV

“pa S

howeVer,q condutlonsr'were Qot unfortunate enough to allow “Fxf’t
. - . ; . w i o .‘,.- o F

.(, L]

“55” 'them to benef1t from most SOCIal and med1éal a551stance.

fh&ét,_; observat1onsvf‘on' later t1mé perlod are qu1te{
_ different.’ ..t SR ,~":~: L
-7

N _ A A . . TR RSP
T Roberts v and associates ‘(1970) ’repllcate th? same '
'*Sg;

eco loglcal study for the/ perlod Qf 1959 1961 Al 51M1lar ’;quf;
comp051te 1ndex»"was developedh except that 1ncome was\used”" L

;n pIace of rental value. The 1ndex Was then correlated ugthﬁ,‘

P

. 2 R
fgthe_ cause spec1f1c déath rates. The authors fouhd that the;’
v negat1ve correlatlons between degeneratlve ' dlseases,i
1nclud1ng dancer,“and soc1al class -were' stat1st1callyf.;“njfi

1n51gn1f1cant,_whether ethn1c1ty (Blacks and Spanlsh) yAsu
L contrplled or, not\ :fgq37-;-waff"*“¥f;;¢7 -agéw.$g-; ,ff:f

| / I b SRR - o

S1gn1f1cant relatlonshxps we;e found only in 1nfedt1ous'.

dlseases : and ‘soelal causes_ llke su1c1de. vThe. authorsﬁ'd
acknowledge that thelr flndlngs -could' be aué_tjag thelrf

)}:.5 unconvent1onal -methodo*sgy,l that 1s,,ousing correlatlgns.r'_‘;,ﬂ
_‘w' ' rather thap dlrect comparlson of the death' rate% among “the " k‘\
| 'fu_soc1al ranks. Stud1és w1th the. latter approachghave‘y1elded o

. more expeited results. g- . o o '3'1 . <
s ) ‘ . . L S : L : e
A ) a - N B
v ) oA ) L
_ 3 “ _ .
: re : ' |
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each census

?(Connectlcut ‘&n } '.u51ng',‘1ncom
,.\ . .“4’ ", . u
occupat1on.,;3Th rat1Q f- observed

».v.‘/ a""

revealed an 1nverse grad1ent between ¢a

S 5bc1al ranks and 1ncreased markedly as

.f. .

,'i‘ N

_Yeracarls and Klm (1976) set ;up

Toensus tracts v three metropol:tan
St‘fa‘tés-,e in " 1960 1970/ respec
’li_soclceconomlc :‘1anx ”as developed

- . profe551onals, fam1ly 1nqome, years

7

| monthly rent As expected there was an

\whlch had generally tncreaSed durln

11mp0rtaﬂ§ly" the analy51§ found that w
decfines,'soc1oeconom1c dlfferentzals £

cancer 1ncreased.;J:(i,§w“.'3‘7’ik_;,j
f;;’“ Together w1th arl;er’ rev1ews,
SRl

soc1oeconom1¢ status; does exert‘.lts

c(\

.,.,

”differentTals dlrectly and 1n eonjunctl

..'.u --“. ot 3 Q ‘:- s .

age,, sex,; and ethn1c1ty. In male lung
: 2

“ "'

:fogﬂ examble, {constrhot:f”
: tract, 1n Hartford;
é,,f educat!on,.;”andv~!
tfu expﬂsted deaths' »Qi
ncer: and ‘tﬁe; arealh“

50c1a1 rank dropped.\:fdf‘“h'

areas 1n Ehe Unrted‘}.:_”
tlvely : The}m’areal
uslng per‘ tent *cf“

'6f‘ schoollng, ':and'

-

1nverse relat1onsh1p

g 'the decade._ More;

hen overall mortallty

rom heart dlsease and

v

Y ' ' ot

effects on’ mortallty

on w1th factors 11ke

cancer, for example,"'

'”ed States~born non Jews-.than am

{ - :
Female breast capcer,\qn‘thg,other hahd

.,' .

ong the forelgn born.{

R

was hlgherv among
)r_

fa _soc1a1 1ndex for.

.

it is” obv1ous that~t
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/In hzs case control study of wo Canadlan c1t1es 'in'

Ontar1o in 1969 1973 W1g1e (1§l7) ranked the census tracts

..f >

'*‘. thereln 1nto f1ve 1ncome- groups. accord1ng fthe medlan--'

';‘_f ,household 1ncome. The observed lung cancer deaths were then

&

“compared' w1th .expected mortallty based ;onhgth average

| age sex spec1fuc lung cancer death rate for Ontar1o§;An

1

?CanadiHBVf,Cancer.hf'

s

RPN

1nverse assoc1at10n between male lung cancer Land Ievel ofl

1ncome ‘was observed
S Natlonal Health and Welfare of Canada (1980) conducted

‘,fa7'51h11ar analy51s but covereﬁ 21 cengys metropolltanuareas
' 9

wh1ch represented 54%~of the 1971 Canadlan populatlon.- The;ﬁj,,ffﬁ”

jensus tracts were aga1n ranked by medlan household rncome‘s

oy

Do R e e

Comparatlve ratlos of age standardlzed death rates ‘iniglowlm

r

A"-'.O
rather 1ncon51stent w1th1n!themselves, on:. the other. ;-U"

L
- v

"'.EfiufF all cancer deaths comblned a moderate negatlve“p.

A

7{} grad1ent betweeg death rzflos and 1ncome level\Was observed~;,

to track any class dlfferentlals.‘gihef results appeared 3

' ;ncome groups to those of the hlghest 1ncome level were used.:'

suppbrt1ve of thé earl1er flndlggs,.on the one hand yetf}

e

‘ ~among wmales. Thls assqclatron remalned*notable in the age~f

« b

.__‘_ group of 1-14 and 35 64 but was subdued otherw1se.,,In;:the S
ffh?l~ broad mlddle age group,'stronchonnectlons we%e apparent forfd_t
;fﬁr':i cancer of the larynx, and&.the cerv1x wand corpus of _'the
;kcff uterus,_but only moderate for stomach and lung cancer. ."'
e . o . . ‘

AN | o

" ST ¥ e .



o 1um1te@ In _h1s'g

R

;'e.P1§P51ble.,fftﬂeha‘fﬁb'eh' suggested already that absence‘bf,7aﬁ.jﬂﬂ'

f“role 1n dlfferentlals among females.. ,f no relatlonsh1p

‘ K .1 e a;- S l P B

Surprlslngly,, there was 11ttle dlfferentlal 1n fema‘e:

'yﬁcancer deaths by"fhcome status. Two explanatlons are deemedf”

-

,\.,.

’

£

dgtgrad1ent to be d1luted
Q.

3

-

“” whlch could undermlne the effect of, soc1oeconom1cifactors onv'

d1m1nlshed.any negatlve' 1ncome effect/fon' female__cancer}fflw~ﬁx

"1morta11ty.e

i P =
[

ey p

? reasonlngs.e Wh11e lung cancer was stated as hav1ng -.s;no

L)

”‘.eather d1rect1on fuasf reported for breast cancer (Natlonal;1»

!

o,

Health and Welfare 1980 18) Also noteworthy 1n thlS= study"

\

NG

young‘mhle age group. Such an’ observatlon 'isd_lnconsgstent’

\

w1th the qptlon that Chlld canger, deaths are less subject to
N

exogenous factors than are adults cancer deaths «1”.j o

Y . .
.:aogher then . 1ncome,u 1nformat1on Non: soc1oeconom1c

&
i

dlfferentlals 1n Canadlan cancer‘mortallty is comparatavely

‘- .

.eport on the health status of Canadlans,

L w
wﬁklns ~ (1980)

L] Y
-

L ' ‘
;female‘canqer dlffenentlals could due to the strong p051t1vef.

;relatlonshlp between breast cancer and soc1al class (U N. .

Howevet the ev1dence does not 'seem 'tb support sudh

noted 51m11ar1t1es betWeen - Lhe'

11982) In other words,‘ there ”is‘daﬁ good chance 'for-hthéﬁgff

Recall the p051t1ve connectlon betw%en class ddﬁdf:“'“ '

Tiﬁ mok;ng among females (Graham et\pl 1960) a c]nnectlon t

'~wfemale lung cancer. These two factors together mlght havef' |

is the f1nd1 "vof the langest 1ncome d1fferent1al 1n the(ff‘.‘.:

occupat1on*class mortal1ty d1fferent1als 1n Quebec reported .

o



by Blliette and H1ll (W11k1ns 1980, c f) and those revealed‘f‘]'ﬁd;

oooodn Br1ta1n and the Un1ted States.

W11k1ns then advocatedi!hat 1n the absence qi Canadlaniﬁ

‘ 1nformat1on, assoc;atlon betyeen soc1oeconom1c 'status -aﬁdrfku
bmortal1ty for thlS country can be. borrowed from 51m11arly
developed countrles. Hls suggestlon seems yé_ recelve ‘some:

- SUpport from a. recent study by Thouez: (1984) .on::thei

metropolltan reglqn n“; Montreal.,ﬁ,gr strong inverse«. R
'relatlonshlp 'fWas found . between cancer' mortallty .2d~17

:'n.50c1oecoDOm1e. gtétus, 1ndexed by 1ncome,f educatlon, aﬁgTVi‘
occupatlon.'d o . | |
In a‘51mple analy51s on dlstrlbutlonvtofﬁ‘causes 6f.“”‘
death S1em1atyck1 (1974) observed h1gher cancen’death rate{
'té 1n the poorer, southern reglonkof Montreal in 1970. Massamt'h 2

and leen (1980) studled the spat1al arrangements of causesj ;ﬁ;ffﬁ
of death and sbc1oeconom1c varlables ;n the same reglon a'ndgv_”'E
;t;mey per1od Spatlal mapplng 1nd1cated that only male heartf
“'{disease' and female breastv‘cancer had . some) form hjofifﬁ
;fifsocxoeconom1c'c1ustenang w1th1n the- region.' = : R
o Household 1ncome, _percentage . of French N speaklhg'
pogslatlon, 1 number'-Of lpersons‘nper‘yrooh} _andelre51dency‘
occupancy were then used to —correlate with‘ the_ dlseases.
rtuY the var1ance belng,explalnedain each case was very low.,
;-It'fvas therefore_ sugqested that there ‘uas"' spatlal-
'-CIUSterlng of:’ causes .5ofpf death " accordlng,.to areal S
"31 150c1oeconom1c‘1nd;cators..It would not be too surprlslng ff:_:.}/

"”frthfj ch01ce' of &nd1cators Fnr soc1oeconom1c cond1t1on hadj;l*



the results. A few of them actug”' “féfléctreith¢f7

fhasf revealed ”the.

.'h3jexpected relatlonshlp Measumements of medlan fam11y 1ncome,

L'.‘tpeducat1on,.and occupatlon were used for a. ‘comp051te ¢1ndex.*

.‘,.‘ . ‘<
-

soc1al status and standarlzed cancer death rates.

‘/ BA

Obv1ously,v the present reV1ew does not exhaust all the

TR \\ o
-‘research on Canadlan mortallty dlfferentlals. Most Canad1an“~-
0 _ _ ey r v ‘
L ‘»,stud1es Qn. soc1oedonom1c dlfferentlals ins cancerxmortéﬂ1tx,,
: ®-

"have focused on the Quebec Montreal reglqns rather thag on'jfi¢”

" the. rema1n1ng areas. 'Due'Vto;:' 'tceﬂcentrat1on ‘of French
s »’ ’ PR S : °

"cspeaklng populatlon 1n\thesefg%?6as,?§if~~is possxble thatf\s d

m'd1fferent patterns ex1st elsewhere. );"3 L _— j,;gasw

'Thé] results show a- strong negatlve assoc;atlon betweens

Moreover, most gesearchers have chOSen’\to analyse a'5

- gingle d1men510n of the complex soc1al and economlc mllleuq

.‘\

" These mlght .reflect jthe, 1nterest off-the- analystsv, or fv

o -4
;xﬁf.limitatxons ~of --the data .requ1red’ Yet soc1oeconom1c

e

'1ndicators be51des 1ncome and occupatxon, by themselves dand"

as_'comp051te scores, should 5@ analyzed for’ more meanlngful'

.flndlngs. Last, but-not the least *few soc1o demograph1c

_.factors l1ke ethn1c1&y ha;g,béen 1ncluded in most studies on’

Canad1an cancer mortallty d1fferent1als.-
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W\\Nchanges 1n turn;_taffect on future',mortallty decllne to Aif

iepldemlologlc tran51t10n éompleted have thelr new mortallty

“structure domlnated by degeneratlve and chron1c dlseases.
-‘cancEr, are 1nelast1c to thé‘ current level of ~curativev+%
“’cancer. Whlle there 1s 1ncrea51ng succéss 1n delaylng death
fﬁffrfm heart dlsease funtll more . advanced ages :most cancers R

' ”fpartlcular, 'therefore,, tend to;‘fmposeiﬁda:;'ifmit'”‘upon7'

ﬁexpectancy any further.vAlthough the develoﬂing countrles .

. . - “\.\" o Lo . el ‘:’.’ . : o . ) : . :
. B T : oL . - ~
st L . o - : el . - - . [N
K . e v ' . ST EN
»-3 6 Summary e -

o A ' L '
§bc1oeconom1%>“and med1ca1 developments have been

‘. ‘ - : .. ? e, . P ,>'.‘4

‘ “5ﬁ1dent1f1ed as the’tundamental forces behlnd the 1ncreased . fﬁ'.v“

\F, r,_'

'human l1fe‘-expectancy. Along WIth thlS progress, the same

J

hfad%ors have alt red the causes 'o£ death strugture., Such- ’ f\t

o

o S ¥l

N v

varlous degrees._ The developes ;countrles,‘; w1th ' thelr

\.. ',

¢ .

The‘ causes kof death prlmarlly heart dlsease and S

> ] \

\

medlcal techncﬂogy | Thls 1s espec1ally true 1n the case ofmyx

‘- . - \“ . a

—"_\

RS

v
'Y

remaln 1ncurable.'v

Degeneratlve-w dlseases- in°  general .and ‘cancer in. -

-, : - [y

technology s ﬂ effectlveness 'inf 1mprov1ng ‘human A'lifeh_I

are;'stlll some steps away from such ‘a stage the same -

,vsltuatrof Ais'd foreseeable ~ when they comﬁ%}te ' tHE1r-

ep1dem1ologic trans1tlon.,F5nd1ngs on degeaeratlve d1seasesﬂ T

»thave l1nked the causes more to human actlons than to_genetle

_factors. A %h.r ;*:;; o : | ]V :ga,';,-

. Y ,"'
/

Regardlng cancer, detrlmental ‘llfe ’styles; and other;h,

fbehavo‘hal patterns, plus enVirvnmental eXPosures mcludm?; . at
\ RO AR

R

N R ; . -

";“those frOmnyork areas have been found causatlve.' The fact“’
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soc1ally Eooted prompted many

.ilnvest;gators to advocate that sod1etal constra1nts actually“ 'f

RN

7operate on human llfe expectancy before

N

ternatlves.

. ' .4

'medlcal

Rl

;‘ .

- naturé cancer,-the

G 'soc1etal constralnts is
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Ind1 1dual and soc1al readjustments, or_

'bnset of degeneratlve dlseases.
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mod1f1catlons, S

- of - theSe constralnts are empha51zed to prevent the'

‘.

In view of tbev,lncurable,

need‘tO'ldentify and eliminate these

. 1
-

crucial.
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NS

1974 have been brré?fy accounted for. S eady ~-1ncreases .are”'

v

’found.:n’t _only in: overall cancer death rate,‘but also in
fmany cancer 51tes. It 1s speculated that death rates -will ,%“7
.contznue to rlse 1n the near future. The rev1ew has reported

on the . varlous klnds of . cancFr 1nduc1ng factors, rang1ng
;(‘ ' N

from biologlcal elements to personal hazardous behav1ours.
TS
There are: controver51es over soc1oeconom1c d1fferent1als in
T A & ,.';
loW} mortallty countr1es, part1cularly over the1r prevalende

. “in cancer. mortallty Although Jthei ev1dence may not~-bel

£

: é@_conCIUsiVe,._- v'doeS;'1nd1cate an unequal cancer rlsk among

soc1al classes. For fCanada,_ our‘ knowledge" of . thls .area~!

‘qdfﬁ' comparat1ve1y fall short of the mfhlmum we. should know.
; \

Canada 1s chosen as the country of analy51s, and three -

'7-rfobject1Ves are developed to re1nterpret the Canad1an cancerjpu*“’;

'5mortaluty trend to est1mate'future cancer death rates, pand

‘“-fﬂto asseSthhe soc1oeconom1c demograph1c 1nfluences on cancer‘““

,?gjffmortal1ty Slnce,ne'

i

~cancer and cancer of hef

4zapppoaches'will be c aken, 7only t0t8134,:.'“

?lung, bladder, estomach and53\

1ntest1ne in: mé!'s and females sepafately, and breast cancen~
,ih: females,.jaréF\selected .for the ana1y51s. These cancer ‘_-;;ﬂ

AL

”v51tes are chosen for thelr 1mportance as belng among the topt'

.ter’ cancer s;tes -1n Canada or for the1r known var1at1onsri,'7_£

- ‘ !

'~‘w1th socroeconOmlc condltlons. All analyses are carr1ed outmﬁ;«”'“




e ~work1ng hypotheSe between the dependent and the'.explanatory

*Vvand 1981 ‘ Three 'types ~of cancer s1te -sex spec1f1c deathg

. a
e e T e e
IR LN '7;Tld2;1'

,on Canada ‘as a whole.._ e -f-ﬂukli_f."“rf,ﬁ A
In the subSequent d1scu551ons, the data .sources from C
lﬂwhlch varlables requlred for; analy51s re' extracted or:'f”"
| ﬁnder1Ved waga ‘be. . reported The_ characterlstlcs;u,and'
o llmltatlons ofd;the‘ data iorl the var1ables wlll also"brx‘ |
Aaccounted for. The methods of analysxs selected ﬁor ea h* of R
'th three objectlves are"to: be followed If appllcable,f';m

't‘(7{1ables are developed e _ » <
. ’;\'A ’ ' o . {:
~ The d1scu551ons are d1v1ded 1nto three sectiOns, each._"

A N
PO

’;{pertalnlng to one of the taé@ets set up for thls study,,For ji - 3

?the convenlence of descrlptlgﬁ general cancer montal1ty is"

-belng treated as‘ aq; 1nd1v1dua1 cancer 51te and :s used t

jor
t'..
! 3.

ilnterchangeably w1th total.or OVerall cancer mortallty. '»m:‘

4. 2 Trend Analysas Sl T-‘}i'::’f}‘;':“ff,‘: ot

Our trend analy51s focuses on -the decades between, T9515

a’

”rates are used for this study. Annual crude and age spec1f1c _Q”.7

J

',fdeath rates for the. ent1re 31 years -and the standardlzed»V
B 5. a

vurp(age adjusted) death rates up to 1978 - are extracted from thei_"' X
: “ S

“.}annual _v1ta1 statlstlcs 'reports_ prepared by Statlstlcs;,f_‘..

Lo~ :4‘, K o -

'5Prior Lto 1979 "standardlzed death rates are based on}p-

- a‘("‘-?-

1956 populatlon age structure, but are replaced )by the
1 age structure 51nce }979 To make the data comparabbe,'Tfe;'A

_*age adjusted rates after 1978 -are _recomputed 'here' u51ng .

rel : L e S e T : SERTHO




J o dzrect standardlzatlon (Shryock and S1egel -1976)‘""i§hf'£hé‘ o

S \

195§ age seructure._.v .‘f'f;:;’;ef 1]@;}“.”'“

"fInstead of ]USt descrlblng the flu t@atlons - crudeﬁ

@{ﬁ ‘and’ standardlqed‘ déath rates durlng the des1gna€ed perlod‘]ﬁb;ff

.fh’efforts a;e made hto? decompose cancer mortallty 1nto"
'-~')Il‘mean1ngful co ponéhts. Changes 1n cancer mortallty w111 then.;*~

v

e be examlned an terms of he movements of these' com onents -
’ : p a

‘;;;;flnt ear11er ‘dlscu5510ns, wer noted that cancer mortallty can’
. S _ S

h;~%”f;be affected by changes in. the populat1on 'age structure..*&.

¢ g51mple éxample wouId be the 1ncrease 1n cancer'death rate as‘

'“the proportlon of elderlles 1n a populatlon expands.

(-flf Cancer mortallty changes when cancer 1nduc1ng factors e
. - . . a - \ “ ‘ )
‘improve “orf deterlorate.- A typlcal case_ would‘-be the

»\f’incrEases ;i females smoklng c1garettes.-By maklng use of

"‘nt -

: . \ ‘

the 1ntertw1ne&‘ relationshlp between :the» crude and\\the '

'standardzzed death rates, \and W1th the 1956 crude cancer
L]

”death rate as the base llne, we can »Slngle fout: these'*two'

o L
o

e components. iI terms of a mathematlcal equatlon, the flrstgfﬁ

o component of age effect can be dgglned as followss o

\’

Age Effect'

.,

Crude Cancec - Standardlzed Cancer fm.;i;-

‘vﬂﬂJ ;;.f,; ,_} Death Rate‘ ;]f»

Death Rate
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E 2 Ty ro g g -

S . o ‘ 4. . ‘ .'\"‘ ' R i . ‘ ‘ . \\ .l: 5 ; . . . . . = o oa - ., i . n‘.:

SIS On thel.lght hand 51de”* of equatron( (4 1) -the 'agelr S

R structure for the standardlzed death rate is flxed at 1956, ?f

}y,'i: and only factors other than age affect1ng cancer are aL;owedl_gﬁﬁ*

% '_v‘,' 3 ’

W &;; t' _vary wlth tlme. Foh the Erhde death rate*‘howeVer, none ¥

of the éactors is ,belng kept constant. The only oommon f?‘v'r

| Varymg @le“‘e“t 0 these fwc dea~th -rhtes is the(ke.frect of %
ﬂff#; :cancerbus factors._ Once thlS element ‘15 fem0ved o fhe.r?7e€j
fn ' dlffenen6e~ 1s the death.rate attnlbutable to changes 1n‘theﬂ'..;;“
o | slnce:’ﬂ t‘he"’ "a_»'ge\. §erCture i', ganada 15 'changlng dvef J,

- - o , = s . * B @

*;ptimeﬁi p051t1ve differences’ from"the years after' 1956

e ;in@}cate that the \aglng popufatlon has acted to 1ncrease ,&“”.
,cancer.death rates.- Negatlve dlffereﬂces show, jusk the:u’\~

e N

e ~f5reverse.':For' thef years before 1956 the‘ﬁnterpretatlon 1s

more cpmpleé§ the ieason be1ng that age strpctures &n

'1.‘ 1951-1955 are llkely to. younge@%than the- base popuiat;on.

'“ f vAs a result explanations'for thlS perlod are the reverse oﬁ‘

| those f_o'rv_‘ later years.» To reduce confusmn, 1t 1s“to ou/L"\".*'.@“:,
: . -

advantage to keep thlS perlod as short as. poss}ble._Th1s age

/.- effect component summafﬁzes 1nfluences contrlbuted g% all o

AT

age.groups, i L oo T L e ool D

i

73\ s'Th other component éancereforce, colleets unfluences

,exerted on. cancer mortality 'agﬁ cancer 1nduc1ng faetors. R

.,

’ohé cannot 51ngle 0utnfth blologlcal factors from 1}£e

e vtfstyles or occupatlonal hazardsb Cancer forcé can’ be°'y

,A
4
-~
v
-~
i
;



o structure ‘On the rlght hand 51de of the equation' both h'

‘"erg.fﬁﬁfbi;;jt-z‘ Death Rate ﬂf-ff[ng Rat@

Yo Tow gl Ll B L ARt

.9;3]"w. A TR A "j' ’v-v_”.ffr-** T
] e - . l.,_ K -' X . . A . -

©

Cancer Forcé’d Standardlzed Cancer~— 1956 Canch Death ,;;

N

e w198 age fructhre) v

e . ¢ ‘. - : . ‘»v”i'aa- =, \*;-:—

Unlxke the age effect equatlon, we w1ll now f1x the ageﬁ,f

the same 1956 age structure. However, they dlffer f$°m"eachpffhh

‘rcther: becaUSe. the effects of cancer 1nduc1ng factoré&alter

A}

. \ R
<_annual standardlzed death rate and the 1956 base ratelhaveevwf,h

.'V?thftlme, The numerlcal dlfference betWeen the two 1s then'ﬁ*';~“'

':hav1ng a deflatlonary effect on the resultlng rates (Fleldfﬂ;
':g19@p) Detalled explanatlons fbr such an effect‘ have beg?

: _prov1ded in, Chapter 2. 3 For our, presth approach a smaller*ﬂth‘“'

wa —negat1ve value stands for otherw1se.r-f v

:aapve : déqup051tlon.;..The *1955,,agefystru¢tufe used to

J\standard1ze the cancen_aeath rates“hasfbeen cr1t1c1zed forf;‘

the‘.death rate due> to fluctuatlons 31n cancer-force; A

Y . . .

P

Unfortunately, there 1s;“aflma19r,»shortcoming' in'fthef ’

s standardlzed death rate means that the age effect could be

A f"“ .

overestlmated “As’ far} aS" cancer force 1s conéefned he”’

2

4

.feffect would be m1n1m1zed sxnce the same age \structure sj“{_

4

employed throughout 1ts der1vat10n (see Eqn. :fzjrf

'p051t1ve value 1nd1cates deterloratlon,1n_cancer'force, and -




Vg - ) R Lo
s v E e - 106"
léha An' a age structure o ‘1 ter years (e. ;'1971) could have :ﬁ
- been -adopted f n} because ‘off th ? d1ff1cult1es f 1n;' ’f
,??' lnterpretat1on.: Wlth the base populatlon age structurq sétpgp :,?f
,H-J' at 1956 1t%y111 always be younger than those)at later t1meifd‘%i;ﬁ
SR - .
: | ,~p01nts. The trends or the two components then ea511y reflectﬁgd .
f}yﬁ- thelr progress 0ver trme- lf a later populgtlon is’ selected"_::.r,
\h#f thlS advantage is: partlally“lgst}é ljhfrqﬁ g:,"4??5fﬁg,}};tf. :
‘\fﬁifv .f Be51des 'adgﬁng cdhtuslon,ziififthéy. popolatlon 'age # ‘
- structdnes are equally _spllt between~young and - oldlbé;ore:j;{;ff
. and aftgr :iét base year, ~then there - w%ll wbg grea@er;c 'g;”;
T, ‘.1nftab111ty in- our component trends%.For‘;hese reasons,,théf T
S 195éT?opu1ation age s#ructure remalnSAto be :he‘standard 5l;,;{
u__"' ,order ‘to compensate fov the effect oT“the age structure, an} ;':;
L age b1as fﬁee 1nd1cator _of »mOrtallty ic -desrred< Sciﬁs | '{.‘
' (1973) suggests that geometgjc means oﬁ age»spec1f1c deathu“'”,??f
rgtes have such-a property..- ‘ ‘ ’_ 55#;,3 .];;f.sy7_, ';df
: addlfﬁ% geometric means permlt\dlrect comparrgons7'rfﬂlff
o among‘ themselves -1f.;equal numbersj ofu ‘ge:‘groups ffarei::g a;;
'..1nvolved Th1s feature proves to ;; %flpful wheg coﬁtrast1ng ? }i-
male and female.,mortalaty* experlences.'_Eor, our- sel ctedi’ﬁyl;f
cancer s1tes, ﬁxcept total cancer, the geometrlc means doil;f H:;
not tnvolve all of the usual n1neteen 5 year ag groups.'ﬁ; :ni!
Many youngh\age groups have regnsﬂﬁred.po cancer deaths,,or:‘_,ﬁvdl
f,"" thgy have %&tremely small death rates.-"‘. | » .;é*:gv
. | i.h These age groups are excluded because they would elthervj"'fé
| ‘render the geometrac mean sero or greatly 1ower the resulLs.h;_f &j?
";f Thet age groups ;ncluded stpmach ancer areafrom 30{7f¥;f;"
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onwards, 25 and abdve for 1ntest1na1 and lung cancer, and 40

or older foz bladder cancer. short, ;thé presen; trpnd v

fj. analys1s~nt1l1zes two decompos1taons of cancen mortallty and
- 7 e L T T SRt
hree types‘pf cancer~death rates.‘.- x ? ﬁ"v L

<

4.3 cancer_ Mortal'i'ty'-~nate Es’timétfi'on- | S S
?f:‘hf'fi* To est1mate futuﬁé cancer death .rates,.th | equat;ons.y

%5 ;;' areﬁ developed Uél?g the age effect and cancer force}derr;ed‘: _fﬁ@
; ear11er. The age effects, whether poslt1ve os.negatlge,?vare,h

’&];' ifdue,tt changes‘fi the pdpuLatldn age qomg

e ..__'__

‘.itlon.;To ‘be .

."‘

o S

;xginfspec1flc¢_ vhey« can‘ bei“e;plarned by the3'51zes 'f‘ithef'

;1?nf, dlffggent 'age groups,’whlch ultlmatésg determlne the supply

R

of populatlon at rlsk L faﬁ_f.

-

Srnce cancer occurs pr1mar11y from young adulthood
. -

'fg;;’onwards, the age grdups of'25‘4®,-45—64 znd 65+ are selected

-

. to account for the age effects.,We will
, ‘ . l~ .

rates of thelr changes d1rectly 1nfluence the age. effect

pbthesrze that the

The faster they grow, the h1gher w111 be the a.ge effect and
v1ce versa. f£¢§_"1;,ﬁ,.};h%u?a>”v’;‘-r‘ Sy

L . e g LT RO Sy .,. -’ P
- 2 X . -

“”{ﬁﬁ“ff_;i ln order to measure the speed fjﬂchange[‘ annual

el percentage of growth in- the proport1on of these three g'ff"

groupse_ls employed Proportlons of these three brOad age

groups are computed u51ng 'annual populatlon estzyates--frriir

) publlshed by Statlstlcs Canada. Once the proportlo areiﬂ""
. o . v ) ”»--

ifﬁ_ determ1ned the percentage of growth for each age group 1s -



v'”,derlved stepwlsé

'Pcarrled on the ¢

'e(4 4) ‘ f .ﬁm;?f" },;' 'f*fﬁef

0.

“Percentage

E ST

’percentagehof annual gﬂbwth pf year'H#ff

]

’ > o S . < i . PN d

a

percenﬁgge of annual growth of yéarlhyq~ :m»fe

Vs Lo X '

Once th. proportlons 6f the threeﬂ;agexfgroupg are ¥ff¥””

S <. v
0

re929551on (Gunst and Mason

-

Age Effect

c (P G. of 65+) * Error

o S
. .. ¥ . ) Lo - L
N -.-'., . [ L . N N v N e

1980)

= A (p G of 25:45) .+ B (p G. of 45~64) 4"

..,""“

' whete,PTG};sthgg,fdrfpereengééeﬁefeannUai:q?éﬁth. )

K 1nto_-thf equatlon 11nea”1f?'Quadrat;c or even- hfgher-power

I e
R ¢ T o~ o : S s
. B . - H v’.‘.h'

IR T N .
At th1s stage, all 1ndependént var&ableS'-are

R
..

-
T

entered ' L.

-_ Dw
4

@

b
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1'( f forms of he var1ables w111 be added to the equatlon 1f
deemed necessary. Slnce there are no prlor reasons1“to_‘

ffexclude : coll1near1t1es among thesq var1ab1es,,’remed1al
WT?RmEthods must be prepared if this" 1ndeed occurs.' For fduf‘f

"ﬂ;,purpose estlmatlng future.}kancer death rates, thlS 1s

’ -'espec1ally crUC1a1 Colllnear1t1es can result 1n, to;ment;opuv

o ' '\o-' . : : f‘ / .' . .. o . .
“:Just' twd : unstable' re@re551on coeff1c1ents and—enlarged“

-\_/—'

;v}_<3ncoeff1c1ent varlances, wh1ch render the estlmates unrellaple Lo

':(Gunst and Mason 1980)

: “‘ifinf.v1ew foff these : p0531b1 - adverse ;'effects 'orjff;?i-
S fcolllnear1t1e5,4.the technlque of 1dge regresslon developed Jfﬁ
by Hoerl and Kennard (1962° 1970) 1slselected.ﬁ: w1ll be‘ g
fj;ﬁ?; applled "if” cond1t1ons requ1re 1t. ThlS techn1que»dfs*dkf

) preferred over 'other<'alternat1ves for' th advant%ge'fdf
?f‘;{itallowlng varlable Selectlon 'and colllnearzty reductlon at
“-EL‘~the same t1me Detalled explanatlons and der1vat10ns of thls
| method ,are ava1lable in Gunst and Mason (1980), Draper—and

§m1th (1981) ‘Danlel and Wood (1971) ,and Chatterjee,'and

“f' Pr1¢e (1977) Also, Welllngton, Macdonald and Wolf (1979) _
y m“ ang McDonaId and Schw1ng (1973) have . demonstrated '1ts fpj#ﬂ
.'éfi‘appligablllty in morta11ty StUdleS°'rb.&rdfi'.i‘4;¢”p' ;”n";);tfae
o Comparatavely,~,the< equat1on ?f ‘caricer force _'s"ﬁ ;_W
.'3 ;.slmpler._Cancer force 1s expnessed as a fﬁﬁet}gn of t1me and “:ﬂf;
. assumes an autonomous' growth ) é;el ln&Ependent ;arlable, {Qtif;;
.> t1mg, pfs measured | n’ terms‘of the number of years 1apséd “‘.;f?i
after (lor‘before) 1956.‘4 Th1§s‘ assumptlom_ su1tabl,e ' for. e;‘}
’:flpganeernssforqeli'51nce th_ ddoes not“zlaan 1ts v1ct1ms :
: ‘ .\_:/"‘a_ L S R L ‘__ e
Fo BV 2} o




'"’»Qplmmedlately,b.bnp“ after'pag falrly long per1od o“f tln//

ﬁ}‘kijherefore. the 1nten51ty of cancer force should grow as tlme:fﬁf Jﬂ

‘7fprogresses. The equatlon for cancer force 1s as f0110ws-*'

. .,‘:'_.' B K B ) [N T “,I’ ‘_" w .

7‘,(4 5) R R T R

'11“.(‘___ N o s [ o ; . ‘, s

: Cancer Force =-A.+ B (Time) + Brror - - v ool ot e ;

. Y R . . . . . .\._ .- . St t PR .

R B - . T
s e . \ i e a T
o oy . . e e : . 'S

e ;vifd After all the regre551on coeffunlents \are determlnetv“ R

_;-future age effect and cancer force can be predlcted For thef”trn

‘latter, the estlmatlon procedure s stra1ghtforward ’ Thelgf

”fplnput data depend only on the perlod of predlctlon, For age»"“5t

N ﬂeffect, however,vthe percentage of growth ofrthe *fhree [agej

R Sy ] el e
e .groupsf-a the 1nput data‘ must be der{ved from rellable T

‘:-ifpopulathon prOJectlons.‘::f;tf_“ {.ﬁ?

l&‘

. . L R a7 .
o B IRt ;
w,_assumptlon 'aareﬁ used : The proyectronsgf

fprolected ge; groups £ der1v the1r annual percentage oftf

-‘.\

vixthe years from 1983 to 2003 '1nclu51ve.fti

Once the two components are estlmated equatlons (4-f¥f‘"

~

be }rea:ranged to obta1n the; followtng

For our purpose, the Canad1an pdgnlat1on by age and sexdfif;rg

s compos“¥1on,'pr03ected for 1984 2006 under'nl fertllltyf; ;5:
g- prepared bY?f?fﬁbh

"ﬂ¥:Stetlst1cs Canada (1985) Equatlon (4 3) 1s repeated on‘vthefffffﬁ:

Jgrowth %ge effect and cancer force w111 be est1mated ”for‘:-'5“”

' BN - I



“ﬂﬁyquf%%tes*fbi:theZSa@edBetiodf6£;timé£t? |
(4 s) ~%f;§ ) | » e

Crude Death Rate Age Effect + Cancer Force +tlfv_"f’j
%:;,_ A : L * . oL
e J}”_"f7*"f 7:-';_r5;ﬁ_.TJ; 1956 Base\Rate

z;P Standardlzed Cancer ';CanCét“FQrgegfh135GLBaSe;Ratﬁ- °

e

%Death Rate

S P ’A(,
oo BN .

. *i 'A{ It 1slpecessary tc'ncte that the est1mated standardlzed;ff
j}]ﬁﬁf’Furthermore,ff¥ should nd% expect ré@messﬁ‘k procedures to‘di* 
:{;\‘h be- émooth ,As, n /most regress1on ana1y51s, potent1algfgi
E O‘Ely1%ﬂ p01nts couid appeat and demand spec1al 1dent1fy1ngf13
*3;4~ 1ndexes and treatments (Beldley, Kuh and Welsch 1980) »

3 <?“ ISR, W e R
JL;Q(é ,7 All \\1agnost1c prbcedures taken durlng 'r. modelw .

-

ﬁltting w1ll b€ explalned along w1th the regre551on resultsf‘;f,fg

;;fl"” 1n later ‘ chapters. The _stepW1se regre551on procedureﬁ_~-
A ‘utlllzed for dth present model bu1ld1ng s from SPSSx‘
(?985) and ne“'r1dge_ regre551on (ff needed) 1s from thefb

TROLL ;tatlstlcal Package (1982) '_Ea'”f»;{ f.ﬁ'

&

dggth rates are based on the 1956 poﬂ'ﬁatlon age structure.%f.gf”‘

Ny



4 4 Soc1oeconom1c—Demograph1c ApalyS:s

”_vlnf this analy51s, efforts Lare made to evaluate the

s o AR

1mpactsﬂgj varlous soc1oeconom1c and demographlc factors\\on <

Canadlan cancer mortallts? rates. The dependent varrables, f
cxﬁ male and female death rates ﬁrom total cancer,’ and from

cancer; of-the=lung, bladder, stomach 1ntest1ne vand female
> T
breast cancer, are extracted f:om the Mortallty Atlas f ' 7
1. N '
Canadaj prepared 301nt1y by Health and Welfare Canada and

Statlstlcs Canada (1980) o o “‘:,f. 1;*f5’\ﬁl

i

'iﬁff The death ratediare sex spéc1f1c,_s€andaralzed w1th the

o 3. 1971 Canadlan populat1on, and pértaln‘ to B thef Censusv

E D1v151ons (CD) Except1ons are two CDs 1n Ontar1o and four ff"'w

T e S
Jin: the Northwest TerrltornesA.They have been comblned 1ntov:2-

v

7:; one . un1t 1n each proviice. Th ‘rthwest Terrltorles "and the
Yukon are not 1nqluded 1n the present study due' Uﬁr the;ra

dlstfhct demographlc, soc1al and economlc,structures. IO I
. ) »‘ . ".' .

W1th thexaxceptlon of - three psov1nces, the death rates

ba d on the annual average of cancer deaths reg1stered
~

[ﬂ_]% between 1966 and 1976 Foﬁ Br1t1sh Columb1a, the average rls e
RS 1. Ky U

from 1972 onwards, and for S'skatchewan and Newfoundland 1t‘

) .

1n 1974 Such 1rregular1t1es arlse because in these
. S 'y .
-s,: death records prlor/to the stated years a?e not

' S . L
geocoded by CD - boundarles. And,' it _15 notv p0551ble gto

reconclle* them w1th the 1976 cp boundar1es on whlch the‘%”}
atlases are Based (Health and Welfafe and Statlstlcs Canada

- 1980). S o




SRR - , L e ‘ i;;
o 'I’h.'.e mdependent «varxables are .selected for the fou"é’

Y s LR

'orS"known be assoc1ated Wlth cancerr

{ar ' age, ethn1c1ty, soc1oeconom4c status,

l groups “‘ffvfaf

mortallty " The

'.?hand occupatlonpvglnde,the dependent Varlables are based on.

"ffthe 19?6 CD boundary, our explanatory factors have to comply ';, 3

‘“iiﬂfw1th thlS regulatlod?as much as p0551ble._ Therefore,/ 1976
. wE '

"Census, data ~a£é’ the pr1mary data source.‘Informablon from
'the 1971 Census ls, used if the requlred data are_-not' T

~ ._-"-ava1lab1e erm “the. 1’976 Census. ‘The: vauables uSed 1n/thef'“:-"l

:analy51s are. dlscussed as follows:

Sw

: 4:/ . : C " (5% o S - o ‘-"_”',_. S - ) )

For each Census D1v1alon,_ proport1ons of. tmaleSj'and_ﬁ

".females\ aged 25 44 . 45 ‘64 and ,"6_5+" are calculated u51ngj

~

'ﬂi;ade sexlcomp051taon from the‘1976 Census. We 1ntend to flndf;
‘f;{?out what effects -the concentrat1ons of these age groupsi\!rfff‘
-i“?would have on cancer\mortal1ty w1th1n a CD. .- “;ZIV{ﬂ .J'l;.'
'v:'n"The results' should notm‘be-+nterpreted as 1nd1v1dua1;
D }b.risk but father the feature of a CD that contalns- the légel

groups gfi questlon. ThlS characterlstlc fof ecolog1cal

1

o i approach applles to. all varlables used 1n thlS study As fap;

o o ‘ R
T as the/ relat?onshlps between age'groups_and cancer déathwfﬁz ,
L rates are concerned wevcan antlcipate.that: ' ' ’ ' : :
‘ K L 0 "' : ‘.":
( i ’ lr N -

(1) P051t1ve effe'lsffor.males%from.uiddle age

onwards.; vf‘ ‘;ﬂ : - ¢

: (2) The/youngest age group should have the largest «,':

b A . o . ) . P . - ".~ - “ _.._ -‘ - - Ny ) :. . .
PR e . _/. o - T " . oLt e . - \\ n




'B Ethn1c1ty S TP RO *

DANEE

”1In,'th 1976 Census, the ethn1c1t1es or rac1a1 or1g1ns ,

;7oﬁ the Caﬁadlan populatlon are not reported To d1st1ngu1sh o

: othe, varlous ethnlc groups, data on mother tongue have to be

.f,jused as the surrogates. From the avallable data,lthe: number;

A

‘f people 1n each CDb 1dent1fy1ng the1r mother tongue e1ther-

N as’ Engllsh French Chlnese or- Japanese, ot Scand1nav1an are

selected - c . T, .

Thelr—proportlons to the total populﬁt1on in  each CD"

are then _computed Slnce data arev_not prov1ded for the

"

zChlnese and Japanese speaklng populatlons separately, »the

. two are comblned to form the As1ans group Consegueptly, the

S

'fthe Engllsh the French ‘th A51an and the Ssandlnav1ani

[ . A . T

' .ethnlc groups w1il be studled'

-

/ - . ) . s
. . . .

ﬁue to the fact that mother tongue ‘has been. used’ to

“”’1dent1fy these groups, some*unrellabllltles cantbesexpected‘”

Among the A51an and Scand1nav1an groups, Canadlan born

descendents m1ght 1dent1fy e1ther Engllsh or French as/thelr

s,

"mother tongue, rather than, the language vof the1r actual

ethn1c: group._If thlS occurs on a. large scale, then the two

q.

Scand1nav1an) "would ﬁbe; ovef“

: and under represented

7frespect1vely 'For these ethnlc varlahles,7“we” hypothe51ze .

P T
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(3) Ethn1C1ty does not have f1xed 1mﬁ’!ts on cancer L
.tjff ;T'tlﬁf:f mortal1ty, but vannes accord1ng to 1ts 1nteract10n ‘

. o w1th other Varlables.,-
g T e e e

: ;\' T - K a I £e oL . o s e T LA N e A .

;}' .>

: _én‘ ,
Q Soc1oeconom1c Status ,”' G e " o 'h A
In most areal stud1es of soc1oeconom1c dlfferentlals of

;‘hortallty, the ﬁensus Tracts are cla551f1ed 1nto“hlgh d

‘»'1owu‘orf'even« 1nto"more refxned soc1al cla ses. Level of .

l

1; 1ncome, years of schoollng, or occupatlon ;st_tpSﬁ'are ;thef”'

R common crlterra.;rThe death rates are then compared across

AR 7f' Q"defIHEd strata 7- f1nd ;out“"}thé,r class mortalltY

RS p'freiationshipri However,'~thls approach cannot- partlal out
. =confound1ng and‘-lnteractlon effects from other factorsflg
o T (McM1chael 1981) ' Cons;derlng these ‘llmltatlons,vlft ﬁas

‘Fec1ded to assess dlrectly h effects {oﬁsssociéssQQthc aj;'
“!l}i*f:standlng on cancer death rateéii Whlle 'ééﬁéhe”sa;e tihetif“;“
i e11m1nat1ng undeslrable ;nfluences,. f:z_aQa;&'d.;:_'pdd' o

*_%uln-f;jog accompllsh Lour ob3ect1ve,i€;ehf1rst 1deal varlable,
#would be’\he awerage yeavs of schoollng of the populat1on 1m
. p_each CD UanrtUha ely, &hrs 1nfq€mat10n ig" not avallable,“

e from theF§976 Census. Inelts placq,;..e must* rely on' the

h”levels \ of schoollngg of the labour, force in{ each CD R

D t“obtalnable from bhe same Cehsus._ Tﬂ@ 51ze‘ o£ the labour
. g, ;ﬂ : -

'\ﬁg,rtrforceﬂ i prov1ded for f1ve 1evels of schoollng. Instead oﬁ:”:'

rf

;-ihg;‘uslng all 1evels,'aonly thef two categorles;; hlgh school;r".

5completed and has vocatlonal tra;nlngv dlpolma and somef”'3:'

TR T e T e T T . LY



"f quallty of the. actlve work force. We expect that-.

CEL el T T T e e
”V'funlver51ty or. above educat1on, ‘ar belng don51dered

'“Proportlon of the total labour force w1th these levels ofllu}:fﬂ

schoollng are calculaﬁed.:

The dec151on to use only hlgher levels of schoollng

: f'partly due to our. 1nterest 1n 1ts relatlonshlp Wlth canoerisf:VV

. -

o L B
i mortallty after the confound1ng effects af~¢ removed -TO,
,estlmate the contrrbutlons 'of ‘each level to cancer deathf’¥u*f-

'“'rates 1s not our concern~here._The more 1mportant reason"is:ﬂr'“T‘

that -ifﬁ:a relatlonsh1p between cancer and hlgher educatlon»

.freally ex1st then the reverse can be observed for‘}a' Lower

v i
;»on level

1

B}

, - _ L ‘ R
jredundancy -is 1ntroduced 1nto our analy51s. Also, = the®

Ky

"dhp0551ble hlgh correlatlons between the-'Varlous levels | f;;
schoollng= and the oecupat1on varlables to be selected c0uldjskﬁfh7
.hdbe PrOblematlc._Based on.. these'?rea’kns(' other levels ‘of'dr‘l»
iﬁhschool1ng are: not 1ncluded ""., H.fii;i ':'; ' | h
There is a major 11m1tatlon of the dad.! Persons wlthfﬂ'““
iv;varlous levels _of schoollng but not 1n the labor force forfwf

dlfferent reasons are excluded he_ e11m1natlon of those ,if;?'

¢

eretlred affect our educatron index.’ Thls 1s bechase the”_

con

level of educatlon tends ‘to be stab1llzed by the age of 25

As a re5ult’“fhg educat10nal characterlstlcs of a CD may not
fbe truly represented Due to snch a. shortcomlng, the_ leVelii

_Tof educatlon should be 1nterpreted .as"an 1ndex of tﬂe.

If we 1nclude all hlgh and lo levels 6fi,scho¢1;ﬁg;f”j )



(4) A nggat1ve relatlonsh1p between proportlog of\
@.,'fjwfjdeflaj labour force w1th hlgh educatlon level and .
R cancer dEath rate. | bi

- . For ‘1ncome, hth ° relevantJ"ta arennot‘avaiiable*fromf_frﬁré

fthe 1976 Census. Slnce our dbpendent varlables encompass the;’:7:77

- . ‘e

”f;per1od 19&6 °u 1976 ' average famllY 1ncome in. Canadlanlf‘ ifﬁ

’?.currency is: extracted from the 1971' Census. gToT;use- thesef7;fru"

'hanges in famlly 1ncome‘1

daﬁﬁ have»tto assume"that

~.

'lbetween 1971 and 1976 are nellgrble._ he majorf obstacle iin;”:j?j,

o ,adoptlng‘ the 1971 flgures is the problem of changes inch .

5*-boundar1es "

P .

It is. found that 121 of the total 259 CDs do not have a

o

fvalxd value for fam1ly 1ncome.*Thls problem of m1551ng value

‘bOundarles”im.1976. In terms of our 'statzst1qal analys1s,‘ IRt

ff;ffis most serTQus in Manltoba as”all of 1ts CD's redef1ned,.x\#:i
‘.such -a large ’nUmber of cases w1thout val1d famlly 1ncomef
,_vwould eventually cut down the sample s1ze,_as well Athe;_‘
wfsample varlatlon.. To SOlve hls problem, 1t was de 1ded to-
.:estlmate ;the3 mlsS1ng famlly 1ncome _J*a g all of 13the‘_ f~_[

L G L ‘ F
~ ,remalnlng '1ndependent varlables des1gned »for our: cancer

'?anahy51s. These 1nclude educatlon,.ethn1c1xy, age,;.and,f“'
. e ’\. ‘ L y ) ) - ‘ _'_-. L. i
.Y1ndustr1al var1ables.Jl R 4 ”: : Sbf"‘r'y-

Slnce fam1ly 1ncomef_can‘ vary among prov1nces - or

‘;dreglons, the Census D1v151ons are grouped 1nto the Atlantlc‘
z?;,Prov1nces, Ontar1o, Quebec, -the‘ Pra1r1e Prov1nces,n ‘ngf

"[f Brltlsh Columbla. M1551ng fam11y 1ncomes w1th1n these groups f:4 i
. O

"are then estlmatgd u51ng a spec1al mlsﬁlng value tre&tment\_'

. . . “ .




'mt’ :'“bf:;3:"‘ fK-rihe “}rf*iiewf:fr f?j .». \‘ -—\\\ 1181ef3”ﬁ‘*

program fromﬁbMDP (1981) The method of multlplej regress1onh”

.-

';'is{ used by thlS prognam and a maxlmum of 50% m1551ng»caseslwll

eithe ent1re sample. ,ﬁ

irrlterlon,ﬁestimates Cann &.be prov1ded for Manltoba.

- : . ; B

go around such a. restn1ctlon, ﬁtheu- estlmatlonri' :

pfﬁéedure is’ flrst carrled out for all the prov1nces exceptﬁ

| -

1 Manltoba; The res ltlngrest1mates are. then enter .1nto,{ther'

-

data flle and.treated as orlglnal values. The m1551ng 1ncomef_"

1 values in: Manltoba are then estlmatedf“

1w1thout the'fearliere

pro¢1nc1al groupplngs. U51ng these steps, all mlsslng caSe@$¢ﬁ=

‘ ;r- o

‘are* savaged A hxgh multlple correlatlon between fam1ly

\ )

.ﬂ‘.

.~ income - and the 1ndependent vérlables,“arounﬂ 0 85 assures'b

.

rellab111ty 1n our estlmates.'ﬂFor }ntome, - we hypothes1ze )

* . .\.' . . L . . ’ . e "'. . . . X
(5) A negatlve relatlonshlp between fam y 1ncome'f .
) ) ’ . ey - TN, o '
and cancer death names _ ’jx’¢V .
: | e e -
‘ : ~ '« B SR .
‘ ’ - o
IR DA _ . a .
D. Industry - ﬁ" _ = ' T Sy

O

_I%/ soc1oe¢oﬂom1c 'differential ,analjSis;.studiesfhayehf*

- reported an 1nverse aSSOC1at10n between occupat1on status
. »

and ~cancer" mortallty.. et, some studles attrlbute excess@

v
'

v

cancer deaths amongvﬁérkers of var1ous eccupat1ons to~ the1rfi'v'

0 o
hazardous worklng QHV1ronmens. From our standpolnt we would.,,u"

-

agreg\\fth’the¢latter approa h The effect of occupatloni?f

P

: P '. '.,.’--‘ - ~
° . P PR}
l, M - .
- - . . ' ,
. K 3 o .
v . s “» : " .
t - ’ ‘ . B
B - - N >
. . Vo :
. - - .
. . . u 'y
:'. . T po et k Lt
e ’ ~oh

hbuld be dlrectiy through exposures in the work areas more;




87

"‘than 1nd1rectly through l1fe styles or 11v1 g cond1t10n51

'hftreated as such then thesﬁp15k~ of ,cancer

'rﬁldeath rates. A p051t1vex»effect_ should be dlsplayed :for“]‘

'4'proportlons .of'“ workers engaged :inre cancer 1nduc1ng;. ’

'w1th hlgh cancer rlsk.sAlso .not a%l CD 8 w1ll-have' workers,tf

& values for some occupatlons.,_”}’g;gg,

'-1mpacts on cancer mortallty and left more detalﬁ'

,.“veducatlon, health and welfare%?'ersonal serV1ce )flnance and;,f

‘}aoccupa11on c be uncovered much- better and more corfé,
uhgafter-,the' confoundlng 1ncomerfo r educatlon effeqﬁs ‘are 54,%
':removed{*_-i_shuh” _ fsh;

It 1s, therefore, worthwhlle to exam1ne the ‘1nf1?ences

‘_&, . . ’

”['of; proportlons of workers 1n selected occupatlons on cancerf-

. i
Eal - AR
v

"_occupatlons. To test th1s hypothe51s, the requlred data haveﬂa,

to be retrleved once aga1n, from the 197J decennlal Census.f

ppal data. at hand - is

<

Even w1th h occupat

s %%st llkely to assoc1ateg1?fflf

oo

d1ff1cult to p1ck those 1nd1v1du‘

\

';&n gthe- same occupatlons. Thxs= 1n‘return could result in o

L~

iy h1ghly skewed dlstrrﬁutlons,'or 1n a. large number of mlsslngﬁ'f"'"

-"'. ;_-,( o R &

i Hence, the atteﬁtlon was sw1tched to the proportlon Tof L

Labour. force in5:selected 1ndustr1es.,In maklng such':

changes, we concentrated on 1ndustr1es : ,that \mve 3gﬁ:,posztlve' A

d- analy51sla

_on the occupatlons thereln to other researchers.-ffﬁgg'\

§
-For. o purposes

(

“in each CD engaged occupatlons,“under ,the 1ndustr1al]

“the’ pe;centages of the Jabour fOrceﬂV»-

d1v151ons. }joff_ farmlng, 4 flshlng,_' forestry, m1n1ng,:

manufacturlng (except =th food 1ndustry) onstruct!on,ff:g;ff

’




" trade . wéreé\considered. Of :all the industries,  we anti¢ipate -
- that S R I A B R T R

S
PR

Lol

-aways._5¢;-+:»~* S

-/blrths:‘

,preduces -the rellabllrty f our

s . . .
Y A '_ e e .
. % < ),

(6) Manufactur1ng‘Pnd mlnr'g have p051t1ve 1mpacts

'?,,on cancer mortallty ﬁ"'- .“,f. i ;“,ﬂ\'

. \‘..,2 .

. r\ ' Co

Thls last group of varlables are applled only to female"i

total caﬁter and breast cancer mortallty.-Ideally acrudew

R

b1rth rate, general fertlllty rate, completed ?famlly 51ze,;

-

fert111ty 1ndex ’avallable from the 4953

iy

.\,

Cw

"ﬁi"'

. B .

M1551ng from the flgurew”f q&gldren Qho already

-,left the1r homes. The actual number of chlldren per ﬁamlly

.‘0_

.u1ndexg Slnce"young adults tend to" move away, the present

8 ’ ® \ '... R

)‘ Vi

-

S1m1lar measurements shouLd be used 1n order to test the;

level 1s the auerage number of chlldren under 24 and staylng.

effect of fertlllty on breast cancer. However, ;th closestﬁ,d;.d"

_Census at the CDfuilﬂ
at home.J Obv1ously, thlS 1ndex 1s 11m1ted 1n ‘a’ varlety off:hi]

d'f'Flrst 1t does not reflect the actual EVerage number of o

. is therefore underestlmated and so wr&&*‘ﬁé ,; ferq!plty

v
N

.f;ndex 1s more 11ke1y, Eo :eflect the& average‘_number off

chlldren for young women who are Stlll of the1r chlldbeggangf“

Iage. However, women that past chzldbearlng ages,have had td{it.;‘

‘larges¢ number of b1rths,. a fact whzch ,ouhtedly aga1nppb



ey

measuremenf‘\ | L | o
The chosen 1ndex.can further underesflmate fertlllty of;
8 CD lf there 15 a large number ot famllles of only elderlyf,,f'“'“

ﬁ;ouples thh no 'chlldren staylng Klth them Due to these'

of chlldren unden\the age @ f f4'-to;'

'bshortcom1ngs, the ratd?f
hwomen 25 44 years of age 1s computed Thés ratlo w1ll bef,“
o used as another measurement of fert111ty. SN o |

- Ratloshb f olde; g groups are not used because the7h

;-gj}denom1nator tends ho‘shrlnk as females pass through the hlghgff'

_. f-death raﬂe ?"‘ of 25 44 ThlS)-ln turn, could produce a,“%l’

:;.:" ?hlgh chlld-:”;” ratio- and 1nflate the ﬁmpaq¢ fertlllty”ﬁg

T

‘:Kéon' breast qancer.“:The"tﬁoc 1ndexes dlscusséd above arejp_hfﬂl"

o]

ta7ehypothe51zed that.s. B

(7) They have PoS1t1ve 1nfluences On fe ale breast
e L e ) f*

5 cancer mortalzty..--“'jr*:--r E *;*Ny“**nr'”;,c

T T S A Ax- S

:ﬂ3§4 5 Method of Anaﬁys1s ; -'L.fghj,
The multlple regre551on technlqu

QLI

fafStatlstlcal analy51s ]o tﬁe data.q Slnce these varlables7”"
'“a“m1ght affect cancer mortallty 1ndiv1dually and 1nteract1vely'fﬂn‘ﬁk

_{ff-}w1th each other, the humber of - 1ndependent varlables w111f;]ff”fw

teventually exceed the above} W1th such .a 1arge number f”
?flexplanatory varzables,_ 1t '1s necessary to locate the mosti;ff{:f
td:Par51mon10us comblnatlon that glves g1ves the 10W€St erfOrfuh/%f?
' Zﬁofaestlmate and the largest‘R “1n,=: _ | , .”} oo |

B “To. choose such a comblnatton,.,thj: method 6f be;tfua”"l

'"‘ffjfposbzble subset regre§51on -iﬁ adopted thh Mallow s Cpﬂ}-iifff



;ist%§15ticsf the 901lde11ne (Gunst and Mason 1980:%P?§§br;ﬁ
T Mg e L :

vaﬁaﬁi""S'mith"'f 1981-7 Chatrerjee and Prlce - 1977) h Cp KRN

* L.

: gtétgg£i¢s;< be used to ‘compare‘ Wlth‘ thf number oft”

parameters (P) 1n a. SPECJflc subse¢ equat1on.-f*

—
‘ ¥ i

; If Cp l greater than P then the concerned equatlon_'h"
.““5fhas substantlaI blas._If the amount of b1as ES. negllg1b1e,;f"
) fothen Cp should close to P When Cp is less than P, then Ehei.ff”

””ﬁf1gure reflects the amount of varlatlon ~in_ that spec1f1c;“

'

L

equatlon -(Danlel and Wood 1971) More detailed explanat1onj:“" N

ejof the derlvatlon and usages d‘ Mallow s Cp statlstxcs _are*tT

‘avallable jinfgthe' above c1ted references.‘The select1on of

,rrffﬂ our best poss1ble equat;on'ls done by the subset 'regnﬁ551on_\l:_

SR program 1n the statlstlcs package of BMDP (1981) e

s e S . -
SR . @ it f



:r;S 1 Introductlon ‘4?

‘%5, Canadign Cdncer{Mortality Trend: 1951-19871.
R R S TR

oy
3
S
A

The present analvs1s‘ Iooks‘7atx“the trend cancer"_,

. v\‘,.‘v-*

Jspec1f1c s1tes selected fOr 1nvestlgatlon 1nclude the_ lungv

' pigimortallty from 1951 o 1981 Be51des total cancer ﬁortallty,

'*breast, stomach bladdef and 1ntest1nes. Wlth the exceptlon ﬂiu“

Jlsexes separateby

”5trend1c;ude

'%wage structure

[ . ._' o , . . . :_,“.” i

!
ind »standardlzed death rates based on, the 1956

nd che geometrlc mean of age spec1f1c death

rof breast cancer, all analyses are carr1ed out for ;thefftwp--

A

:};g Three types of deatH rates are utlllzed to explaln utﬂe-*”

?rates. pin addltlon, the two components of cancer mortallty

';.age effect and cancer force, are employed as well to account

5,_5 2 Total Cancer Mortalxty .,ff¢7\;5ﬁ5[”}7 . jfﬂx’

"'f' From Table 5 1 we see that proportlons of deaths due

:”1951 to 24 per cent g just three decades. Thrs change- iijpvf:?

E,for the observed trend movements._‘f

/

vvvvv ‘e

' clearly alarmlng. Equally shocklng are the 1ncreases noted

:k_for males and females, from 13 to 23 per cent and 16 ‘to ;24

e . —_

:per cent,;;respectlvely. Intercensal increase was hlghest

“t'between 1976 and 1981 show1ng 2 9 per cent for men, 2 5 per

7cent for~women, and 2 7 per cent for both sexes Jo1ntly.

‘fderlved from the)crude and standardlzed death rates, namely,p't

e

to” cancer, for both sexes comb1ned rOSe from 14 per centtln
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,'"ifabié»5{1_ﬁProportxbn,/of Cancer Death; by Sex,_ Canada, T

Vo . g B B I
e AT e S 1951:J98r .'-~H._ ;1=‘_:-¢fof'

- SET s s,

A '; B Y@afA o Malte l , Female
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Intercqnsal oL e / ‘ o
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K R Source 1951 1971 proportion figures fz-om Vita) Satfstics. RN e
~ L ‘General namyg‘}sso-gsn Table 15, Stut*istics oo '
’ Canada, Ottawa, DR @ ‘
© ... 1976-1481 figures. derived from 1976 andblsel R
Vital "Srhtistics, Vol. IlI, Statistics Camcm.‘g‘h B

- Ottawa, 1978 and" 1983. ,
»lntercensal chanqes are from author"‘s corrput'ltion




Comparrson_f'of - males ‘and . ft*ﬁatés_ reVeals _higher

-

T : 3

‘t:ﬂ, deaths among Qﬁé latter. The d1fferent1

S e / - - :

demonstrated by hlgher fema&e lzfe expectancy ga1ns afterh_
e

cancer asﬂb A cause of deabh was hypothetlcally elzmlni:%d o

et proportlons, rth decllnlng dlffereéces g;er tlme, of“cancer]f

1mpact-151clear1§';/g_f"

(see Table 2. 5) Howewer, ~such iﬁd dlfferentlal has gbeen*'~f
fvm'pﬁ narrowed when male canc%r mortalltf 1ncreases.5.j¢fglfﬂd:,Z;def .
il Tb explaln the shrlnklng propprt1on . dlfferentlals, 3i${¥ﬁ
D;;_élfit;:would be fgéytoo szmple to attrlbuté lt.merely elth?r to B

1mprovements among females or to thelr absence among males.yw»_ B
) -;‘ ". : k el _‘ . .
B ’Intercensal changesj, shown ﬂgin_h TabLe' 5 1 regbstered

i i B -

51gn1f1cant 1ncre%se in p?oportron of cancer deaths for both
:“ﬁ':. seXes., ”"i o 'VfJﬁi ,f ,—:f-{_<, ';}, L

r

T“;”ﬁuifl;‘ Nevertheless,-1t 1s neceﬁsary to p01nt out'" hat,IUSingii‘,
. “. . 'v.._,_“'r

' PFe rtlon 7ito-ﬁ account for mortal1ty trends “or sex . ‘\;
VA dlfferentlals demands extra preoautlons. A. hlgher (or lower)

ef proportlon of can&er deaths mlght well bé/ a. result of

J\:,gt ) o -

'decllne (or' 1ncrease) 1n ’Tatalltles from other. cabses,-_i o

.

;plte-' actual stab111ty of Vthet dlsease., Decllnes inh‘
‘“és - cardlovascular renal dlseases, the leadlng cause of death "11;2
SRR glwen 1n Table 5 2 show such a feas&blllty B ' o *ge;_k

,-/

Due to the ‘compet1tlon among cauSes 'f death{&for ‘rkf-n

Ny .. 0

v1ct1ms, .th reductlons coulﬁ' aiSO‘:mean more peqple are‘”

;]is\”

exposed to the ris ;of cancer. Consequently, there were real

deterlorat1ons 11n;Canad1an cancer mortallty as~reflected i

posxtlve 1nt!bcensa1 changes 1n proportlon of cancer deaths.n' o

~.

Wh11e these 1ntergretatlon rema1n p0551b111t1es, one must B

L) - Coe .

N 4
[
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oé Deaths

‘pzseases by Sex, Canada,
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- 49.2
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SR A998

8.7
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;ﬁ\; ' . v . 1 computation.’

Vital statistics’.
Ottawa, 1978 and 19
“° Figures of 1ntercensa| changes are fr

f.od

76, .

tidh figures of 1951 1971 ﬁrom Vital
afstics, General Mortality, 1950 19;2
Talfle 115, Statistics: Canada, is
19756-1981 figures frgm the 1976 'and. 1981 .- |
ﬁ'm Statfstics Canada, '

-

[
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'1same aforementloned 11m1tatﬁons“>
' trend analy51s l to utlllze death rates._
rf:1956 base rates are plotted 1n Flg. 5 1 Fro the dlagram,,

'pvread11y v;s1ble.,

,’trend Major except1o

M
.A.

-m1d 1970 s onward fema death rates were ascendlng at such.,

1lgnor ng annual fluctuatxons, female pattern w1th1n tly

h"take note that f1gures in Table 5 2 are agaln subjeét to the_;f;hb

._"/’:
¥

- b

A more rellable and frequently adopted alg;rnaiipe for

'lfcrude and standardlzed cancer death raUes, aﬁﬁwell as theLr

”-the all too famllarl notlon'ugf hlgher male‘ mbrtal1ty 'is 3

e ' A »
e : L
W1th the glven 1nformat10n, 1t is probable that deaths

ﬁ‘ﬂj%?from other causeS‘ affect cancer unequally among males a%g

"females.l‘Even though moEe men d1ed _of- cancer, n:thé

3‘percentages were smaller because of greater number of deaths

_/

due to other causes. For females 1t was just the opp051te.

./',

G1ven tEﬁ’F condltlons,.'-hed.lmpact of cancer on femalesa.

qvt ) ?

'jcouid\be more " serlous than was 1nd1cated by itﬁ, relgeively_g

i S .‘.‘Lv A

,;ujlower death rate, and/Should not be overlooked 7‘¥

»; ¥
v'differences betwéen males and‘females w1th respect to the1r
'_mortalrty treﬁd Wlth regard to cr‘E& dea;h rates, :the.,twof-

. sexes had Shared for the most part a common upward slop1n§

*'j;;fema}es experlenced a- much slower pace of . 1ncrease. In fact

N N v " A

;Wpenlod vas rather stable..'

P

B4

a rapld speed that the curve greatly steepened,~ mab1n§ Iit

<1217

e and female’”

As1de from /the above,, there a d» ?her dlstlnct 5

At;were in the years before 1966 when

Slnce then hdwever, sand partlcularly frgh :- he f

~r
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almost 1dent1cal to that of the males.fin3 sum,f[the h1gher"fgfc

'_v*, proport1on of cancev deaths 1n the last decade or so 1s duei.7
e “tor actual deter1oratlon rather than *tb} decllne-ﬁfn'vdeathsf_h,;ﬂf

I from other causes.v df" _;,f}=’wu1§jl'iazw'wrr'nﬂ-;’fﬂv-j;f.‘{ SRR

e Tailng standardlzed death rates intofﬁconsiderationf3;jﬁf
';dk . SRR
Ty male_'and nfemale cancer mortaltly trend depart from each;u£=f'“

H‘

'-"}4 obher to a greater extent. For males, careful examrnatlon4 o

&7

_ 'found‘ three dlstlnct 'segments formed when the1r crude andfa*»

adjusted rates cr1s crossed each other., Between 1951 and -

& .

o S
1956 cgude death rates were h1gher than the age adjusted -

rates.,iAﬂ’cdhort effect that shortened _the< supply f

.g;i;ilelderlle' ‘5. a rlsk populaglon can be used to explaln tnlsw_?:nf“
(Stat1st4cs Canada 1976) Qéff‘an =alternate explanat1on,?d
‘derivéd from f?h' deflatlonary effect 1""'7<>f__:_""’the'-;-..,,.1'95.6“~..ba.s'?

'T' Populat1on,‘warrants our attentlon. S L fﬁfdf i_di:”H':u

. S1nce 51956 ‘was at“Vhe he;ght of the baby boom perlod_r

the populatlon age structure “at that~t1me was, younger than;wuh”
\ .

-_._4.

before. When age adjustments were carrled out standardized gf
. ,r:! . B Y »,, -~

) P . . — :

death rates now based on @ populatlon w1th large young age\yf?\?'

groups had to be lower The age effects were then p051tfvefr'

and reduced*zn size as age strucbures became closer theff_ L
N f B . .
base populatlon. Such a pattern 1s clearly v151ble in ﬁher, T

- o

dlagram. e 7f - JEE e -
N LT B ’ .. .0 T o ) . ’ ' .,. ) ' " ‘ : ) ‘ Ta t ) J : .
If. we f0cus,*on.‘the cancer force durlng the - samei

v

f1ntercensal perlod 1951 56 we reallze that it was negat1ve,}
yet upward sloplng ThlS 1nd1cates that although 1mpagts,on'illf1:

S cancer from factors other than aglng were less detertlmentalf;_r,ji

L
b




I 5 . - L °
o ’ 130.

_anf1951—1955 than 1n 1956 they were progress ng from low to sg:;;p

;wf ”h1gh Such an observatlon seem real1st1c as we expect the

'T”fg?rlsk of Cancer from envrronmental deterlorat1on or hazardous;”ff"‘w
"'f Behav1or tb‘ 1ncreases over t1me. In the follow1ng perlod

lcontlnued growth 1n cancer force in. Canada appeared 1n other ;Q?f?f

M4

‘_l‘”forms . v - ‘ ‘ . :'M\ : ~. o

o Between 1957 and 1970 lstandard1zed death 'rates ;were - o
“"hlgher -than the correspondlng crude rates. The age effects
'ffare, therefore, negat1ve.ATwo ma1n factors account for thls

;iphenomenon._ Flrst ‘ large 1mm1gratlon could have produced
"':1ower ¢rude death rates. It had been reported that absolute-”;fd-t
:-1numbers of 1mm rants 1n‘the decades of. - 1951-1971 were close

;to the record vdiume achleved between ?901 and 1921 (Kalbach B
ddjand McVey 1979 46) nh addltlon,-fth‘ majorlty of these ?if}‘.
PTafﬁ_’jmm1grants was 1n the 20 35 age group wh1ch is only "."'tzh_‘e',_-”‘-i

UQfg ;tper1phe?y of the hlgh cancer rlsk age group Undoubtely,u-

1‘1ncrease 1n the numher of cancer deaths could not have been N

' able to compensate for the huge populatlon expan51on. | o
| Second unexpected hlgh standardlzed death rates _are;,t .
K llkely the results of 1ncrea51ng fonce of cancer mortallty :
o Although the 1956 base populatlon tended to deflate adjusted f.

rates, non age} related factors m1ght have dete 1orated :

u'f’further to keep standardlzed rates from’: falllng and toéfil-:
'-exceed crude death rates. Increase *ln?,cancer force was
:_v151b1e from the w1den1ng gap between the 1956 base rate and

',"annual age adjusted rates.3



'“iiffrates once aga1n domlnated the1r correspondlng

\ Be91nn1ng _ifh' ‘970 i the‘ male

standardlzedh

'_'?"-'irates'."1 Contrary to the shr1nk1ng dlfferences that‘prevalled?;e(gif

”‘ﬂ}pﬁbetween 1951 and '1955, u”;e;'curreﬁt age effects l werefﬁd7“

“bﬁﬂfcontrlbuted751gn1f1cant1y toa

>13f1ncrea51ng on a grea;er scale. When compared to negatlve ageﬂ ‘
jeffect of the xmmedlate past perlod the changes were: even}dﬂfgfﬂ

.ﬁmore str1k1ng -‘,f,u'. d‘fj'c3'- :f V‘Qf‘*.fu
e SRR A EECEE I

Comblned wfth-f'thehﬁ;moderate p051t1ve0 trend
vg,_;‘ s o ' L
1fl;standard1zed rates,a we can 1nfer that populatlon ag1ng had{ij;“

igh cancer death rates 1n the5
';Jpast decade. Even so,‘we sh0uld not’neglect the 1mpacts that:'
i{arlse from other factors. In fact cancer force was also "on“i'l
§thef:rlse desplte"a ushort perlod of stablllzatlon between

'Ali‘ ev1dence suggest that males w1th1n the lastvdecade

fnder the adverfé effects of both ag1ng and cancerous

ors._ Although we could not dlscount the expe 1ence of a-

2'g51m1lar 51tuatlon 1n preVzous years;5‘t had neVer ,:j;}

‘ *ﬁtsﬁjf more clearly
E Turn1ng ourﬁattentlon t&}kemale cancer mortallty trend
L we “can eas1ly observe that there are two dlstlnct segments. ih“f"
; AT

'hiPr1or to 1956 crude and standard1zed death rates were both

m-ngdeclln1ng and were v1rtually of equal 51ze. Such closeness 3f3h}

‘7cou1d be due to the absence of 51gn1f1cant changes ;ipﬁgthe;?mtf:

:“tfemale ‘agef' structure ”w1th1n thls perlod To put it ol

_dlfferently, —the dgflab_m{my e”fect of the male, 1956 age‘

_,structure was not ev1den£ among fe?adep.\ f'd *r-fi’» SO
Lo - =“fum“unj P L A

TS P DL L




e

.frate beglns :to fall sharply below 1t$5w

{f.show1ng a reductlon 1n cancer force. @nly from 1976 onwards;;f

Another possrb&e .ekplanatlo&M is that strong cancer“dﬁ}f}*

"forces have prevented he'VYOung base‘ populatlon fromﬁf-“'*ﬁ

4 Ld

' ﬂflowerlng the' agej adjusted rates. From the dlagram wewsee R

"that* ‘the ueffectsvsare, moderate,_’but h :F-gap between"v_Ji

1V'St§ndardized'rates and- the 1956-base rate is narrowmng.;r[j;': -
.";'.'“..." S ‘ . P ;

VStartﬂng from 1957 Ehe age adausted cancer"mortallty%

A y'-

"-%doeb '1t rev1ta11ze 1ts deterlorat1ng effect and settle dounf

‘ t relatlvéﬂy hlgher levels.nIn the mean tlme,i‘crude deathf#il

- ) L

‘wt_Lrates cont1nue hto. reglster szgn1f1cant '1ncreases __Asga""“7'

,f’cancer mortallty was heav1ly 1nfluencpd by populétlon agang,
"vf_:there were mlnor :1mprovements -regard1ng other cancerousﬂ’fQH"t

'"Lfactors. Such opp051ng movement 1n crude and standardizedi;ov

,, \

"\ L a. !

‘hfresult .there are 1ncreases.1n age effectsk ‘:df'-,fﬁfﬁi,a=

g‘ Cl -.,.-‘_"

ti ;dt These patternsfHofﬁ change “51gn1fy that, whlle female,"f

o death: /rates ‘*th major factor that d1fferentiates maleé'ai,f

7ff,dfrom female cancer morta11ty in: the past thre\ decades.

‘cancer trend 1s that the two types of death rates revealbu o

*Cohort effects, as W

”~'A addltlonal dlst1ngu1sh1ng feature 'f‘ the female'hjﬂf;

-;,. [

'm1n1mum,‘for the cenfus years of 1961 1966 1971- ahéﬁiebs??*"

‘ra'tes;

',1ower a.éf spec1f1c death
G B

"J;areﬂ p0551b1e explanatlons. Male and}fémale cancer mortallty

.

épatterns rev1ewed np ‘t thls ?stagé .-1nd1cate drastlc y{.

s

:ffdafferences fzage* effect and the cancer force.‘F1g' Stzlty

. illustrates these dlfferentlals. l,t:“f {ﬁ'ﬂf'ffﬁfhiﬁ'h SRR
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From the d1agram, 1t 1s evrdent that whlle th femal

1fcancer force .was on tKe decllne, that of the males was on*
e .

'the 1ncrease throughout untlll 1t was exceeded by the female

'"Qfagef effect‘%:' 1976.: These 'movements.clearly reflect the t o

”h?fabsence and the presence of modlflcat1ons in male and female:
”'cancer xlsk factors,_ respectively The% epturn 1n female i
;;cancer forc; srnce 1Q}§ con&d be due}to/increased numbers of

K

'"iwomen engag1ng in health hazardous behav1ours llke cigarette_;'

‘tfsmok*ng 'nd S enter1ng _f trad1€1onallywd' male domlnated "é,f

[ﬂoccupatlons that have h1gh cancer rlsk ’=“¥"1*1;"“ zfi,,p;_-_ y{x
o . \,ne o e . : - SR s o T

Recall tha% female crude and standardlzed de

”,arrlve ~at,; mlnlmum Lin the cens&% years between"'

¢

: "‘1976 in Flg ‘,j ﬂ close pattern ﬂ? aLso observed
"female- cancer force /but not for age effect ThlS suggests._kv”

f."that there ar.e gosmb{ cohort .effects,..,', among fhe female B

j-Cancef force.' J factdrs th‘t»constltute these spec1f1cAﬁ‘
'*fmovements rema1n to be 1dent1f1ed o '4;/k1f ' ;:

Wlth respect to age effects, males dlsplay a U shaped

pattern, WhLCh is" lower than that of the' females and aven

\

1force. From the dlstinct

more*fsp' than thelr—'own- cancerﬂ
' p051t10ns on these curves, some 1n¢erest1ng obeﬂwatlons lcah;gC
' ‘_b: noted By :randomly f1x1ng a hdrlzontal llne, ‘at 10 per

';;3100 000 populatlon,‘we can ea51ly reallze that thls was -the

’";amount f, female age effect 1ncrease over the crude death :
'f__rates‘in 1968 fhp‘ A
Follow1ng th1s llne, however,‘we obifrve that the same j;w%+i

N 1ncrement had been ach1eved by male cancer Aorée 1n 1966 but



“‘-;dfemale s by almost a ded%de for an:equal amount of 1mpact

'5gfnumber of factors can be specula~

'"lyounger- ages.; Thlrd ;th faqt that male cancer mortallty

"fdfplace mostly

1977 only. ufhis tlmlng stayed‘”' :

fon and halted when femaleicage

To 1nqu1re 1nto why the male age effect lags beh1nd;,di-5:

-

;?Flrst as females enjoy

‘telonger llfe expectancy,‘more of them Wlll be exposed to the Lﬁ

Sl [ ~
i ‘\

nmrlsk of cancer. Thls,.ln return, glves mpre 1nten51ve lagee

fo"effects. Second hlgh male cancer force could have mxnlmlzed

hﬁor delayed age ef ‘ects bY cla1m1ng most of iiﬁs v1ct1ms‘f5tf*"

‘”occurs Jargely after mlddle ages wh11e that of females takes'

%ichlld bearlng ages.

[

fanled j '.' ’ .
020 45) could have _;T.a

':rgresul'zdvln suchqa“t1me lag 1j the ge effec

4

dlfferentlal tlmlng codld be due to dlSlmllarltleS 1n rates
. : . " R .: 'l_ "».ff, \‘S'.'_. g .. Co L R e
of aglnq T R
Between 1949 tand 1981 ,annual ‘rate"of 1ncreése of

o ..

;ﬂjpopulat1on 24 44 45'64 and 65 years °f age or above were:'} B

' f&;hlgher among females than. males. Older age structure of’

l'female populatlon combined Wlth greatar.aglngP”geed res ltgt

in hlgh ag? effects. Lastk var1atlons 1ntt%E$I%tency§E§¥i3“.
SRSETS - : Wik £ o A

.,gof male and female cancer S1tes could be reéponfible ﬂo@s

- ‘_ ngl ,‘ . a4 .., o .
‘uobserved t1m1ng dlfferentlals. That 1s, male cander sates_. S

"'.m1ght 1nvolve comparatlvely longer latency perlods and as‘“a -.

T"fresﬁIf, rthi iongef_tlme to reach the same effect.

[ B . rf'\, . ‘..DI._' - Lo

LT S e : ." Lo - ' L L '.f'-?. ,;%«_ 5 j
i '. ' L " L .A: f'. ) 7 o 4 ;'_04#90 b$ %

L P TR o -1~-2.@.;. 9 @

’



:d‘sex dlfferentlals and the patterns of cancer ,morta11ty f'f:ff;f

“;fa§e= and above.v;Th d1agrami conflrms clearly the earller

'fw'also much steeper. The dlfferences reveal the deflatlonary

.' mean death rates are much lower than that of: thz males' and
| h

oy

““ of the younger age groups st1ll boost_fﬁh

. .

1-well above that 1nd1cated by other death rates. Not ev1dent

j.mortal1ty rates n"1961-fand v1973,_ It seéhs that such

; S T ‘ 136
Prev1ously,r male 3and ~~female cancer tpends were,hfﬁ

dlSCUSSed rn terms of the1r age effectsﬂand cancer force. A;*:“7'

- : / .

few questlons must anSWered sud as what would be the actual 3]’3f'

L et g

-fag structure"Zblases were dlscéunted @Flg : 5 3 prOV1ds

4

geometrlc means for males and females of”25 and 90 years ffv_:_-A

dlscu5510ns oﬁ\increa51ng male cancer mortalxty

Com \’

When males 25 39 are‘excluded mean death rates rlse by

more than double. In addltlon, the gradlent;of 1né%ease yls- :‘

effect on- summary measures of mortal1ty, Hf lew~flsk agegl

o .
groups are 1ncluded A° farvas females are concerned the1r_;

a

R y LR

are on the decilhe. Sl_;lar to males,_houever-

-

-e excluslon

These :stat15t1c5'.show that the Ieyers' of Canadran
v _

,cancer mortallty as. portrayed by usual crude or standardlzed

v

death rates }are rather decept1ve. Actual mo%tallty for
. e o) o

h1gh rlsk age groups as}represented by geometr1c means .is o
g e

1n F1g 5 3 however, are gthe‘ m1n1mums “ff female& cancer

phenomena pare -more“'likely artifacts ,of »mortallty afv]_”

calculatlons.: On the contrar, nevertheless, 1nf1ux of lc wt,

1mmlgrat1on 3t these two t1me p01nts could"be the under1 1'q



:.m_..

S

- “sysALeue pusJsy :esunos

DU S Y I -
Acmw>“‘_ s 0
onm. a1 LS61

+0¢ vm<, o_oEo.._

f.1- 9661 .
T _\u«o.ywa;

Q

uoocmo Hmuo:mo Uauauwam om&

uO

32 Bm, .mumcmu .ﬁm E mmuqm ﬁmoa | o

mcmwz

UdhuOEOOO m m




Voo
R L Y R
. .: :’Q .‘ . ,:»_ ‘ | _.. ° ‘ . N .‘ 13!8 : ./ ”
’.Regarding'fj ‘ dlfferentlals,{‘the three types of sex -
N W LT

mortallty ratios_show 1n F1g 5 4 all 1ncreases over‘ tfme;_zdi g

]lnﬁ other- words, vexcess male:'canceg» deaths cont1nue to

_i 1ncrease. The leyel pf sex dlfferentlals 1s generally lowest

‘Qh the geometrlc means are used the excepthpn be1ng from

R
o~ .

> \.s"1971 onwards. Slnce both crude and standardlzed rates suﬁfer

..:.."4_ et . : % .
from the same ish_o. omxngs, that "‘s, male , and female IR

Vg o e

= populatlon age structureshare not strlctly comparable; sex %‘~f:
f;hfj 'dlfferent1als " from : the*- geometrlc:' megnS'f'aref;'more;j;i37:
,9' representatlve. The level 1s Increa51ng over. tlaa._Vw' caq | :
) conciude, then .that such . n,’ increa51ng trend. ih., '
i dlfferentlal is dhevf;aj contlnued idetermoratlon :ofj male _”; e
‘_canc/thﬁmortallty, together ylth some 1mprovements in female AR
o cancer.mortallty- '}']l w. | :fdf ,?".;ff_:ﬁhtgvv:'n".;:hh;rfgg
e v
:h‘ | 5 3 Lung Cancen .if. : ” | }e-ﬁei .
3l o Lung cancer 1s>the major cancer slte amgng ‘males, andﬁ'~

Bk
1s an 1ncrea51ngly promnnent threat to females. Between 1951
‘;ﬁ: and 1981 deaths from lung and trachea cancers grew from 12

'fo 232 per cent _fog-{males, and from: 3 to 12«per cent for .

_y" females.,In terms of 1ntercensal change, females-egperlencedm"
‘ a 300 per cent 1ncrease. Yet as shown in“Fig. 5. 5 female' R
AP ‘ .

';:mortallty rates throughout the (entlre perlod,eyere‘.stxll

PEYNEIVEE
~.,r.

1tv‘ ‘ about four to f1ve tlmes lower than those of the males."
- ?IA." Geometrlc means 1n Flg. 5 6 show a smaller 1ncrease and
lrdo f'f‘ become substdﬁtlally hlgher e;enowhen low-rlsk age _1;t;
groups are excluded Thls 1s‘qu1te dlfferent from the case fﬂ.:j'
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Lt \\(_ AR “"?"}'-';142;
"of total cancer mortallty.'where . tr f;means rare much:
hlgher crude fof standard1zéd death rates._ngh lungf'“

lrcancer=mo;ta11ty-

as 1ndeed compensated for the deflatlonary]'ff_gjf
'{fueffect of 1nd1v1du ls younger than 25«years of age. |
: | The patterns of male crude amd“standa;dazed lung cancerrl‘?.-h

o ge “’
s

mortal1ty From 1956ftdu'

death rates ‘n Flg. 5 # show great'
’fhd.total cancer/7
rates ‘are; above the&cbrrespondlng cru

perlod of h1gh cancer force..Thereafter, 3theh 51tuat10n'

m .

]}reversed -Thls 1nd1 ates that aglng of the/male populac1onf

’ R e o
inc‘ h last decad h played anr*lmportant -role in
1ncreasmg lung cancer death rates.‘Such a recent upsw;u!'n
, 2 L. <
‘u-male age effect 1s clearly v151b1e 1n Flg 5 7. '

"Fb; females,j‘crude and standardlzed death rates, as‘

LY

Ry o

'gfwell as the 1956*base rate,_-stayed fa1r1y close- to each

'Jother unt1l 1960 Age structure and cangerous factdrs showedi”‘

'~only marglnal impacts*bon' lung ‘cancer 'mortal1ty ' Ln;,the'hg
b o

/follow1ng two decades, r151ng ‘age effects and -cancer force,;“"
were present Flg 5 7 deplcts .a‘=rap1d'-1ncrease_ in male
. _'-ii.

',"" In-contrast the female cancer force gradlent 1ncreased‘-

R 2

cancer force throughout the ent1re per1od

" more gently Large_.lncreases aref reglstered from' 197?“'

_‘_/f"“—-

onwards and partlcularly after 1976 Lung cancer has- plaYedf -

domlnant 'role in. shap1ng these patterns.'For both sexesgt”

whether"hhe@_rlsk factors _1nvolved;.i “lung cancer are

;environmental‘Or'behav1oral, the’ condit ons ohy1ously do not - .0
- se m. to be optlmlstlc.- Y
. ,9 R | . Ci L . | .

. . . h-',l'...' ; 4 .
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,;fislnClUSIOn of low rlsk age groups. h;ﬁi"“ l”i',-fgﬁt'tth

EIRE

As far as age effects are chncerned thenr 1mpacts uponF;" SR

'flung g ancer fareﬂ_rather small Slmllar .tgiftotal cancer@?

f

"thortallty, females 1n general had hlghEr‘iégé“ Effects than::
4,;males but ' h1s has reversed 51nce the m1d 1970 s ‘Somej§j3gf”ff

h*!portlons of fatalltles‘due to carc1nogen1c exposures 1n:7the-ffﬁi77*°

"'1950 S tould have_ been 'delayed because of long latencyhrffﬁf,f

).

‘s* .

'g:perlods, lead1ng to a cohort efftct.y o

Tuqnlng t;sex mortallty dlfferentlals, patterns 1n€,””'?"

'Flg.ls 8 1nd1cate a small excess in male lung cancer, ”deathsb75f7h“

I

_in_f_ last decade.vFrom age effects and cancer force,’we‘f”'

x"can 1nfer that the narrow1ng gap was due to an ,1ncrease inc

e

:f;ffemale mo! ta11ty rather than to 1mprovements among males.-Of,

the three sex ratlos, -geometrlc- means_~of populatlons 25”¢'

’-fyears of age and above y1elded the smallest values.‘In other

‘words, h1gh excess male morta11ty was partly because of théf“'

[

Sex mortallty ratlos : computed from'f‘Crude‘ Cor.”

N~ N e

' standard1zed death rates palnt a?rather rosy plcture fofEQ .

K4

‘female lung cancer mortal1ty Geometr1c means offered a- _sgx_},V[ﬁ.f

_ratlo 'of abgut 2.5 males for each female lung cancer death

in‘l981 'It is not\hard for this’ ratlo to - drop 'further if

nfemale canCer force contlnues to r1se in. upcom1ng years.

5. 4 Cancer of the Stomach ,‘

| 1; Compared to cancer of lung and trachea,'moftallty from'

stomach cancer has shown more encouraglng 1mprovements over,.;-,

tlme.' F1g. 5 9 shows decllnlng crude and standard1zed death




osom xmm

\0

.mwﬁwrmm._ub‘....,. &wo:om xwm mvsbo

._L.:Lov>@
Ly

..@....n_n>_.ucu‘ puedi ..,.ou..v._uowv

a9 |

: .o:cmn
xvm o:uﬂtomw.

.UON__ULOUCOuW :

PSBIT..

,.—l,.,«ﬁ ,-r 0°'1-




»

B RN 118

N _Bo..m._, 956} ,,._o_osvl._.

ouom va_vLochm

e Bom v?_EoEBw.

LT % ooy epnid. oW

RS PRI . . T

B A . . . . o

oo T S TS ;oor

RS- N

. = .u.!:ec- uc.v..

u..:Om ‘

1561

9leYeirLe1 . das]

L T

..lt,oo«.’
..,_.

o_oEm.._ iiemiea

Bom uv?.n. o_oEwu‘

Som ome o_oz :_1_};__..

o_oz || .

S
1

-

0T

ST

1 se

e

: Sm— :,_mp .828 :am E

— o¢

o¢

000'00L 43d 33104 uibaqg



'*frgf”,'rates fgr males, -as well as for females. As before, male o

N mortallty was much hlgher, and the deqth rates stayed closer;

to each other., Geometrlc means of fates for age groups 301

- v -

'—

g o
uj@hxgher mortallty Yet they are falllng over tlme.h'

:'years of age and above shown in Flg.»s 10 demonstrate eV?ﬂr'yk“’

Whatever the rlsk factors for stomach cancer mlght bé,¢7*~' N

'.athelr 1mpactsi have been reduced 51gn1f1cantly durlng thefnf
'f;past three decades.“ Nevertheless, ' progress was \/fess;:“

'flmpre551ve among females.rAs we can see 1n Flg 5 11 female:

-~

"tkcancer force was substantlally h1gher.‘uit“ llkely that:h
. males and females dlffer in the1r r1sk factors or 1n the1r

A

"f actlons toﬂ-reduce rlsk y Consequently, 'th degrees - of_f;fv

4

"vfi recovery vary. : L

T Age effectsbare on the rlse over tlme and are‘ higher;
drytamong females.: Ev1dence _pggests uhat the aglng populatlon
rzxjfj? has prevented-mortallty from dropplng to fankmorev de51rable
o level The ,sllghtly upward sloplng trend 1mp11es that the .
.bzﬁage effect may p0551bly ga1n further 1mportance 1n upcomlng

years. »¢'.“i“

f

"glﬁﬁ;';b:y f The three types of sex ratlos reveal for the flrst tlme_:

:; h d1551m11ar patterns of change.ZIn F1g. 5.12,;we.see that;thi.
‘ sex mortallty rat 08 . from crude death rates, were ’faiiingV
over; t1me. However,»ascendlng trends beglnnlng in the early

1970 s are 1nd1cated by ratlos from the' standardzzed rates.

“ and geometr1c means.; o
’e These opp051ng trend movements 111ustrate influences'
o - from "rthef"'ag structdre, Faster ,aglng-slf“ the' female: o
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s populat1on could“7hawe* prodUCed h1gher: crude death rates‘ o

’
.

b

h‘wh1ch in turn, lower the sex mortallty rat1o._The geometrlc

_1means,‘ whlch beneflt G?rbm “no _age; blases, 1nd1cate less

"'Qexcess male morta11ty than the adjusted rates.-v[fgf-”f:
5, 5 Cancer of the Inte5t1nes W:j~-’*7”
.

Cancer of the 1ntestlnes 1s,.perhaps,‘one of 'thenlf%w,

4
. v

R cance; 91tes dfo wh1ch gemales rather .than males?waregf'v
7.exper1enc1ng more unfavourable cond1tlons. Between 19515fand15”
s 1981, female crude death rates were con51stently hlgher than} }
FI\')//fgr‘males.l‘However,-twe:fcan’ see_uin? Flg.‘» 5 13 f thatffdff;-s
. fstandardlzed death ‘rates; werel decllnlng,:Also, they hawefifgifi
=fallen below the‘125§ base rate s1nce the m1d 19605. gAsﬂ_a:77‘

’;result th female cancer forde (see Flg 5 14) | _
"fshrlnklng Unfortunately, thls decllne 1s overpowered by the fhf'
”d1ncrea51ng age effects. ;ififh_th':.'ﬁpttlf“A,;f:fg-ff?vhcia‘iﬁJig?

For males, the 51tuatlon fis}‘notd encouraglng e1ther. o

;hBoth théﬂ crude and the standard1zed death rates »are

'";,1nc;ea51ng Therefore, the age effects and cancer force fare-
}-dalso; gett1ng stronger. The drastlc dlfferences between male
}ifand female 1ntest1nal cancer-'cani‘b seen 'ea511y ,ifd Qé_{ir'““'
- diexclude’j heﬂ‘low,‘rlsk ‘géf groups. From Flg 5. 15 1t ls }Fifff'
"rffobv1ous that male geometr1c means were rlslng gradually but -
"Vnsteadlly. Thls r1se fls'-'in' sharp contrast fto;‘thé*-t
:,,g;fast dropplng female geometrlc means. ‘A summ1ng 'ﬁb.(df-zar;“'

Q-

':fw;fﬁej ev1dence, suggests that expandlng Séx’

d if _fe-r ent ia‘.l's '__@‘l"e ; , i

"_unavoadable.,
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In, rig-:s 16 we ob erve that mp‘t of the threé. types. ..

of . sex mortallty ratlos were below 1 fgsjsg-ﬁargeh.

R

57~bnumbers of female deaths durlng th1s periol kept the?

'wrat1os 'down._ Slnce then, ‘the\ ratlos- 1ncreased as male

PR

intestlnalocancer deterlonated The f';stest growlng ratloif

from geometrlc means ,1nd1cates,?“ha”; cgndtt%pns are leSS' o

.’ fw:

. encouraglng for male,iand that exqges male‘ deaths can ,be,

’,'F

' S, o L .
'ant1c1pated in the near future. Bies ?f ‘ i S
. s ‘ '1- r".ll o L . ’ "‘ . . N . .
R . . o ' . S 3

&% 6 Cancer of the Bladde

s";‘

“In ~comparlson n'fh other cancer 51tes, bladder cancer

vappears to be less: threatenlng Male death rates ’are about%p
vthree tlmes hlgher than. for females, and have not 1ncreased%m |
'the‘,%FfIOd _Aiiﬁg

ln Flgg 5 17 .w can see thatﬁthere were

'by more than seven deaths per 100 000 throughoUt

o
i

of 1951—1981“

?moderate 1nc;eases 1n male crude :and standaﬁalzed death

B}

':'rates unt11 1971 Slnce then the- trends, espec1a}ly of the ‘
sbandardlzed rates, shxft‘/dogn;ard Slmllar changes oveg¥ ¢

t1me

s

:[g exhlblted _for' females, except for the1r stable
"'/ '0 . .. .
“erude death rates;;“

o
Ve

Cons1der1ng oh1§‘f the‘ h1gh rqsk age-’groups, the < Tv. el
,mortallty patterns shown 1n Flg.,s 18 drastlcally alter ourif"'
1mpre551on of bladder cancer. Eor both males and females,
;; the. geometr1c means of the rates are almost three t1mes the.p
4’ncrude and standardlzed death rates. Such dlffere ces reflect

"b1aSes 1ntroduced by 1nclud)ng large low r1sk age groups, as'_'

fln the case.,OE, crude and standard1zed rates. The actual‘

&
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'ffmortallty cond1t10n¢for persons mlddle aged or ;&der are not:;
"Qfencourag1ng at all.,_ L e :

_Due to the close prox1m§t1es of crude and standardlzed,f””"V'

|".' ne

F . ~

:frates, the age effects for both males a(d/females are rather;
br KO :

'small Nevertheless, jthe_1age effects have 1ncreased s1ncei‘

rwthe m1d 1960 s. On the contrary, cancer force -has, adecllned_f-;f""'~

'famong females througpout the ent1re perlod but only 51nce:ff_jfc.'

: rhe early 1970 s for maleo. ThlS 1nformat10n is ev1dent fromi,_I

N;zFlg 5. 19 As far as the ‘sex dafferent1a1 1s concerned the, :'N

v: m.‘

Iratlos of crude death rates (see Frg. 5 20) are agaln small
- "'The} other two ratlos are much hlgher and have remalnedb-

e;lfalrly stable 51nce the m1d 1960 S.i'In‘ contrast _to, other ‘a"'

4.

l*u.cancer 's1tes %thﬁ§1ncrease in bladder cancer for males and. e
h.‘females allke has drawn momentum largely _from ther'ageh"

’:;‘sttucture. E thls reason,f the older age groups requlref

-

'w'5careful monxtorlng for the actual factors. causang thelr hlghfi_fof'

L

e
4 |

; ) SE T ' i Cos
Cancer of the Breastw~ 5 S

B In 1951 approx1mately\19 per cent of all female cancer;‘

1fluctuatlons w1th1n thlS perlod death_,rates from thlsr‘_, f
‘ £y ‘ . RRCAR
'._. 1’ . - ' B . ‘. X s
}_cancer 51te had;, experlenced some 1mprovements. . The -
f»standardlzed death rates, as: well ’fthe geometr1c-imeans

'?iﬁshpwnm1n<wlg” ? 21 reveal sllght decl1nes, notably from the

'::Aaearly 1970 5"“‘ f} ;fif?§°ffl;ff“f”f“3jf'kf;.“ff*;j.xfglf[f}f'”

e e
s lenw ! e e R
e L ' Z G .

‘ rlsk fyftv}fpnf: -5':- : ‘?.}“~,h_ . F~og'_flfj‘ﬂ,j T 3._,£" L

.s:deaths were due to breast ﬁancer. By 1981 thls flgure. had'.*ﬁmj,ff

'hJ1ncreased i-marg1nally _ot. 20 r'perg_ cent.. Desplte }thedl‘°‘ih.v
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-
Ay

h‘iAthe three decades._j',e'5'° : ’d]f“a _'_?f%"~hl7;ijgg;2{f

.f-'v

“fjwhen it started to decllne. More careful exam1nat1on found

.:that theh'cancer force was rather small in- 1955 1961 Thus,‘k?

'hcancer dorce fwas comparat1%e1y stable unt11 the m1d 1970 s . }f“:

be1g 5 22 clearly demonstrates ftheiilmpact Cof

1vfemale populatlon on reast cander.» On ;th"’iother* hand

1,.

-jfthere appears to be a gentle cycle 1n the cancer force fjn “JQ'L‘_F

If fertlllty 1s one of :the major factors-fi -vbféasf*“-'““ 3

- Cancer, then recent decllne 1n cancer force could be due to

' Uhigh fert111ty durlng the baby boom perlod wOmen fof”

- have resulted in hlgh canger force “dur1ng 1961—1973 ‘Tpa”j

o “longer t1me serles 1s needed._ﬁ*y.'.'ver«ﬁj ff ;‘ - le';f;¢f1~"’

: and for male 1ntest1na1 cancer h&:e 51gn1f1canctlyu1ncreased

chlldbearlng ages durlng thls itlme ‘are now protected by

thelr' hlgh fertlllty - Slmflarly, decllnlng fertlllty

) recorded <between 1901—1945 (Kalbach and McVey 1979) could C'{';ﬁ

better*1dent1fy the cohortﬁflfferentlals 1n breast cancer, a’"f"

5 8 Summary .;_TT?'*.”V‘1£;7ij‘f Q ﬁﬂffffiftxife?'i“

In thls analy51s, estimates of age effects zand cancer;Vifjfﬁ
force "ar_ ut111?)d along wlth other types of death rates, ;'5"$ﬂh;
to account for cancer mortal1~y trends, between 11951 d-if R

1981 fftfhu seen that : .- force for both sexes has

dec11ned|¥1th regard to cancer of 'the bladder and the =k;}fﬂ’

stomach Breast and the 1ntest1nal cancer have decreased for

females.IOnly the cancer force for lung cancer 1n b@th sexes

N

a, -




W1thout excep_rcn, age effects areﬂjpos1t1veevf0r” all

fcancer 51tes.- That 1is,' an aglng pophlatlon structure has;
vcom;rlbuted to an 1ncrease 1n cancer/mortallty rates or hasf

.f:¢prevented them- from falllng to;dower -evels. In almost all/

‘cancerus;tes, females show hlgher age Afects than males. ff

we assume”uthat--cancer force'_w11l remaln unchanged for,a/yﬂ'

suff1c1ently long per1od ofuvtlme;' and populatlon ,ag1ng
S . : it

-;conﬁ1nues‘”i the same fashlon, then we can ant1c1pate that RS

0 o T - '_il‘u”'- E

femalés will have hlgher cancer mortal1ty than males because L

of thelr large age effeqts, _' o " 'f; ﬁa‘. vgféy'nL

¢

R

-




6 Statxst1calfnode1_Offtancer Mortal1ty

6 1 Introduct1on

The appllcatlons of age effects and cancer-’force‘” :
been demonStrated in oUr 1nterpretatlons of cancer mortallty
trend,ﬁxfn add1t1on, they can be" .ut1llzed .toehsetfbiup;:
statisticai models to predlct cancer“ death ‘rates hfort
buppomlng years. The predlctlon _ofl male and female
‘”cancer mortallty only -
T ;%models for

total’
w1ll be attempted here.
other

vStatlstical
cancer 51tes, pend;ng ‘success3_of the,
present efforts, are left for later ‘analysis. |

X

Recall from dlscussions‘of methodolog1es,

' that.thel.agez
effects are expressed as funct1ons of annual growth ‘rates of
__three broad age groups,, 25- 44 45 64, and .65 or’ older.“h'
.L1near terms of theSe three age groups will- form the basic
equatlon. ngher order terms w111 be added

d1ctated by :
»force 1s expressed as’

if
the1r relatlonshlps Vlth the dependent varlable. The cancer
a funct1on of tlme.
Lonventlonal ést
.,f1t the above models.
ST -method
R

pw1sef

regre551on technlque is used to
d1n= case of? h1gh
f~vr1dge rs

-

»methods are also empl

.,\ : timaximlze

»

coll1near1ty, uthed:f
re551on is used Regress1on dlagnostlc
"'yed in a stage by stage_ manner
‘the' goodnegst of f1t fof_ ;né, models.' Wh
R equatlons are establ;_hed
lﬁh\'eiiestxmated

o
WhenAthe;;,h

the \Ewo components wxll be- flrst

Then dhe i equat1ons _can;:,be'f_rearranged

"\*fzalgebralcally to derxée the estimate of future cance¥ death

\ rates £or males and fdmales se

xﬂﬂfgj: o L

fa""“ew. A S

Lo

‘have . .



6 2 Male Age Effect

‘ Ao
Ase shown In Table 6 there:are“moderate~correlations‘
\:> between the age effect and”t

groups._“The 51ze of correlatlons 1s 1n the range of 0.6" tof
0. 7 and_‘.appears ; supportlve of 7_:ourf~‘ hypothe51zedp;'
relatlonshlps. When‘_wef examlne the d1str1butlons of . thesevr
varlables, age effect is. the only prnie found hlghly skewed

pi; - The- measurementﬂof skewness 1s 1. 7, 1nd1cat1ng that not onlyf
(" :-are)the above correlatlons deceptlve,_but ‘the assumptlon 'off'”
\\normallty fundamental.xo regre551on analysls is v1olated |
In order to derlve mean1ngfu1 correlatlons, 'and 'more'
t1mportant,,ﬁto::conform to. the regress1on assumptlons, age
effect must be‘transformed to- achleve hormallty‘ he_'most‘
frequently adopted procedure is to compress the dlstrlbutlon

by means of taklng the logarlthm of the orlglnal values..,

_ For our 51tuatlon, negatlve age effects prevent us fromh.
lri,maklng thls dlrect appllcatlon .51nce :thet logarlthm of
negat1ve :values 1s not deflned To c1rcumvent the problem,1
‘an, apptaprlate constant can be selected and .added to :fheif‘
| orlg1nal values prlor it@t taklng the logarlthm (Cook andt_‘

/Welsberg 1982). Thls will shift the scale Sf ..'-_th_e-,_ variable
'7.11} but render 'nof 1nfluences upon the nature of the data. Forr.‘
A our analysxs, a value of 5 1s added to the age effect beforei

W

w'

S8 the logarlthm 1s takeu. »;1“; L :“;;-

T cye PR ) L

’growth fates of the three age, -



@« ‘ .
Table 6.1 Initial Corfelatidns'of'Male_Agé-Effect:addgs;pﬁth
- Rates, Canada, 1950-1981 ’
o © Agemcc .. Cm2Saagr CcmdsBagr CméSgr
3 o . Agemcc . 100 : .
Cm2544gr  © 0.625 100
7 cmassagr © -0.748 . -0.381 1.0

cméSgr . 0.696 0.675°  -0.700 . - - 1.00 °

Source: From 1nit1a1hmuitiplé.heﬁreSSion;‘
f’)
Table - 6.2 Correlations of Male Age Effect and Growth Rates,
Tfansfbrmed:yariébles, Canada, 1950-1981

_Agemcc - Cm2544gr  CmdS6Agr - CmBSgr. - .

Sk
S . . Ce



gthree cases,‘regre551on coeff1c1ents are . h1ghly 51gn1f1cant.
. age groups. For the 25 44 groups, the R? is only around 0.c,
'Thls pattern of explalned var1at1ons is well wlthin .ot

,_expectatrons.; That is, ”the_ older g groups whlch hav

~age¥ effecrs. A summary of bxvarlate resuLﬂ

CAppendix 1. T

‘_that}@hexcurye flttxng procedure :xs complxcated by h;

The transformed age effect has a skewness vaiue of_'otf"
2"0 66 whlch fi greatly 1mproved The correlatlons betweenQ'
this"_more normally dlstrlbuted ;agetl.effect t.and :the“
; independent 'jvar;ables .a150g-.changed v along Twith.:the._ -
"transformatiOn.‘The,nen-correlations'in Table» 6. 2‘ arelnare:;j
,"much _ stronger than those W1thout the transformatlon..
‘hUnexpected though 1s the negatlve co;rek\tlon between agefb'i
p ‘effects and the 45 64- age group. ThlS could due to the"“.

dec11n1ng annual growth rate of thlS group durxng th last‘

./

decade. “Eof the' rema1n1ng two groups, 'the trends are

1ncrea51ng The correlatlons among the three age groups are

'moderate ‘.;and_ _ present .A,no rmmed1ate _ threat | ‘of
’.multrcollrnearity; Yet,‘ such _pOSsibilities_ haVe‘ to \. be
carefully monitored  to avoid ;unstabie ‘regressjion.

coefficients.." ! o o

Before multlple regre551on is'performed;_each of t

ﬂthree age groups 1s tested on “a b1var1ate ?basis:-”In'.alls

5Q'hlgher cancer rlsks explaln a larger share of .the- observe .

§ provided if
% DR

Turnrng .our attent1on to multxple regre551on, we flnf

P

Cal

'_The R’_values of about 0. 67 are hlghest foé?the djwf}}oldest ‘rfz



-

L

g - WARE I

Ve

-

e welsberg 1982- Chatterjee ahd Price 1977- Danlel and Woodﬁ

__Lper' cent - f'.age effect varlatlon., However,”41t becomes>

"*redundant as the other two groups are added to the equatlon._

._;'rugged normal probab1l1ty plot shown in E1g 6

-.‘.‘ -

."a

Qresence of some outllers. The 1nf1uences of outly{ﬁ:

in regre551on ana1y51s and thelr treatments have been dealt

{ : o ‘
w1th ' numerous ‘prllcathnS (for- example, Cook : and‘

v

'attention,;, has been stressed that such 1ssues* rin«

-

true ‘random fluctuatlonsv and are not. results from spec1al

-

c1rcumstances.‘

Slnce ‘age 'effectS"ar

”ﬁexpected /‘The deletlons of» outly1ng p01nts are therefore;

‘ reduced sample 51ze and var1ab111ty.

ra o g
In1t1al multlple regre551on results’ are presentedr

i,

flrst selected 1nto the equatlon. It accounts -for some ° 68

-
s

flegh correlatlon between 24 44 and 65 or above seems to be_
' theireason of such changes. _ f-_ .hﬁ_;_d'

i While'-th1s ~potent1al coll*near1ty problem 'reguires.:

-régréssfoﬁh ana1y51s 'should be: tackled only after the model

/

-
If a model

.:-/_.,

z-productsl‘of annual Crude‘and'

11980) Delet1on of outl1ers are dlscouraged unless they 'é'h

f]standardlzed death rates, random fluctuatlons ﬁfcan-' be’

%ffadopted By d01ng so, however, we have the dlsadvantages of

_;"has been properly spec1f1ed (Gunst and Mason' 1980) .Our_;

vfequatlon at thxs stage thus con51sts of only two 1ndependent"'

R

'Table_{G;B. Growth rates fﬁo males 65 years or above aref.

fvarlables.,Yet together they st1ll produce -a- R% Of 0 87 o

_;ﬁevertbeless, ev1dence for needed 1mprovements came from thef<1
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3

‘rfends (Gunst and Mason 1980) A

From the partlal re51dual plots in. F1g 6 1 thé?growth1

rates speqfled 111" 11r\ear form seems adequate./ But two_ l Cewed
”;outlylng res1duals are observable in  th dLagram for .jhe*'h,[tﬂrﬁ

.-; : _,‘,-‘

l"grOup. Even mors outllers can ‘be-. foukd when the AT A

2R

_ %YGSIdUalssare plotted agalnst the pred1cted -values,'f"

B

A group 'ﬁs;x; maverltk p01nt5/separates Itself frbm the
xﬁ?ﬁ ma1n cluster {n the upper rlght cor%?;' :-Z.;_:_zpﬁ ~:.:s,i-£o “%%

'")v‘ It 1s apparent that thls group shqpld be dast1ngu1shed

PO

)
from the rest By meansA of txe'jsyandardlzed predlcted

B S -

. Values,: these outlylng p01nts are 1dent1f1ed to. 1nclude the

o

years from 1976 to 1981 A dummy varlable 1s therefore added

the. model %o,reprgsent the years after 1976 Regqe551on-;iff

"" S

1s then repeated and the results ;a_ presented nj Table

. : 7 .

"r?, 6 4 “Th%p re spec1f1cat1on of thls model brlngs substantial

. S S __.~
-

"l‘1mprovements..The overall re51dual pldt 1n Flg. -6.2 grves.a B
s v e T RO IR

e L&

Bl ST s
' more randomly dlstrlbuted res1duals.,' ;;*.,;J,:‘(@;.r

Nevertheless, the normal ﬂ%obablllty plot g1ven xn itheffﬂid;i.

: -0 e ‘
: 1’jsamq dlagram st111 1nd1cates room for changesu Our next step
',fg"ls to check for p0551b1e outllers, ?or thask'we \would rely

R - SRR,

formal _re§1dual statxstﬁcs llké the leverage value and

the studentlzed deleted ‘£e51dual"(or 51mp1y4,student1zed

Ny

- re51duals) ‘The former, be1ng the dlagonal ehements of the f;
jﬁxfi"' Hat matrrx xfx X)'X':mea3ures 'eg 1nfluence;fof the airth’ff‘:;ff
\_R;observed nesponse on 1ts pred1cted 5core (Gunst and Mason '
- o7 _J.‘ o :'..- S ' ~ ~ .
f— ‘ 'V“ ,‘ ' ."';" .
'.:j. | J ’ 2 'ﬂ,; '.“' g 4.
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Gases. oo

stands for -years-aftef 1976 intlu
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: From regressfon”analysiy.
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.‘n";_would change ;1f .a ,partacular suspected butlylng poant 1s

potentual 0utl1ers“‘f;ijp "‘”

“75‘The~olattef arej'mOdeled Var510n5tm

res1duals,:::’” ‘Lx-ﬁlstrlbutlon“=w1th

‘ -

It measures how the regﬁ

,»‘.'

:ssxon\ equatlon

degrees“of freedom,

i - e i W

‘{fremo'ed from'the ana1y51s.~.£\s1duals: gfeater‘ than ;2fvare Ay .
- ..‘. o , . ‘ a‘ "\ .
problematqc iﬂelsley 'et ‘a; 1980,,Gunst and Mason 1“80) g
US%pg these measurements¢ We; no ice that 1958 _ 'fthé, Q;

.g casew1se‘ plot Appendlx':z has e largg student1zed fijfléf

: re51dua1 ey f*z«l;Eﬁf-;g]lfjl,;fffﬂ.,?ﬂ;;a,';y 3;~;Yj3gg,,xf;;f;p»;'g

e __.)‘ IR S e : . '.‘. N B ~,__\, v ‘._

' Th1s partlcular data p01nt lS then tested w1th a. dummy SR

fh var1able.,The testlng flnds 1t thh a 51gn1ftqant 1mpact b “qﬁ{ltg

B

T et

_,p01nts ;for 1957 fiﬁzéi,and 1356 as outllers. These three jfgf';"

both fthe .slope and the 1ntercept. &t 1s therefore deleted

'fffrom the-analy51s. Its removal howeyer,. br1ngs ;the_ data ‘f?;ffﬂ

p01nts aze also e11m1n ted after 1nd1v1dual~test1ng._Lf'j;a,év.qﬁﬁ55
- ‘ e S )—’ 3 . -~ - ’ E ‘ \ e

R ,Regressaon 'resultsl”i Table 6 5 w1th our out11e>§ h@;;.z'
deleted show nmre 1mprovements over3 those laét Creported ff;;

The R’ hafalncreased sllghtly from a prevx s 0 95 to 0m97 Efiilf

and the standard error of -estlmates 1s _reduced, qulte f» ;
markedly £rom g’/ﬁ to O 12 Not'surpr551ngly, the age groqp

of 65 and dbove;tls removed from the eduation..lf we retnsn:[;i’f;

to ts;”fart1al residual plot 1n,E;g. 6 2 we ;an seerthat0§b 7i;5;
the ;ehidﬁals,.ln fact, d1d not dlsplay an espec1ally stfong " "f
pos;tlve _relat1onsh1p w1th age effecb.(When-the 1nfluentral o
o 1nts are removed th1s weak assegiat1on’is d1m1n1shed. ﬁ_a;jfz*?i;

R e Rt i e




Table 6 S Male Age Effect« ?inal Regre551on }M&éé};\;éangﬁg?f

.q—».

‘,<5 1950 1981 | s |
‘ ' . ‘ - ‘e . ‘
. Coefficient LES

BE 9623 55 f,ig,?75f 5f1é.7][35',,af“?ffi&”
ow3154 10. EASS

~7 949

8284

Stjtlﬁtics

Nu%ber of 




rwhstatlst1ck the curfe"?"v;‘"

}hfﬁf".p 1 76 snﬁabove th requf@ed 1, 65 to free us fro@ff"

,:.

e auho correlatzons.; Desplte these encouraglng résults, the

“*normal probablllty plot 1n Flg. 6 3 rema1ns rather rquh.

e

Also, the overall re51dual plot s 75 two la;g!'negatlve and
“élg one p051t1ve studentlzed re51duals. These three p01nts f're-jlr

identlfled to be 1968 and 1976\ and 1981 respectlvely ,
;3»j‘:fﬁg,{”l0qr° next_.attempts aref to. test them f W1th dummyii,fvflﬂ

varlables. Although the results are all 51gn1f1cant, thelr o

llactual removals only y1eld barely notlceable changes. These

j;ﬁ;’ 1ny fact, aocord fw1th thelr,ﬁmall leverages as compared to
L the.maxzmum allowable Q 286 None of %Fhem acﬁually has a. - _
o dom1nat1ve effect on the coeff1c1ents. . V"'ﬁiw ﬁ_ef (':g_ug’_jgw“

'*ffrom the part1a1 re51dual plots in F1g 6 3 dh"

31.‘7the;icasewlse plots 1n Appendlx 3 the 1ndependent varlables
'1h 1nd4cate no abnormalltles. -The* rugged normal_ probablllty
plot might ‘jUSt 1nd1cate the 1neff1c1ency of regre551on

‘f'ff, technlque fi deallng Wlth tJme ser1e5' data thaf haVe’fftfl*?

‘ﬁ substantlal cycl1c~ patterns._ Therefore, no- more casesfare.':f‘['°

;;fﬁf‘ ﬂeleted and the male age effect equatkon és as follows-f?fdﬂiiff

A Male Age Effect = L.9623 + 0 1354 (P A

o of“z§—44)-,_if:l“
'“?ffi7f§‘f*1;'tf,sf'f”f‘ 0 4682 (P A g (’Q 54) o

S + G 6064 T:Lme o '_ s

v
.-
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””fi;i 6 3 Female Age Effect ‘filukfhﬁiﬁh'

N

the same process'fgsf for} males._ A dtfferent techn1que;

however, .*lS'f neceséary once‘fthe pre11m1nary 'model

',1j establlshed '3To beglh -’alstrlbut1ons Qf varlables ‘éfes,:"

7ﬁu checked for normallty Age effects and growth rates of 65 or."tfiuv

'-':’added to.lne age effect before tak1ng the logarlthm

. lO .

';i°dlsappozntlng correlat(j £

-the varaat

" -

After the transformatlon, the meausurement of skewnessl

\

. ‘»\

d‘opped frbm '0 BO to O 16 For the elderly age grOUp,fthe-f

1thm of\%flglnal scores has a less satlsf ory result

,« L

B .very weak Thefoorrelatlons among the 1ndependent .var1ab1esﬂ L
\iYYJ;re ‘eveh- stréhlﬁ Coll1near1ty 1s potentlallyﬁatproblem.. o
o Slmrlaebto males,“t e 45 64“grotp is also negatlvelw related
) 'fto age ' f i_shall see later, thlS 1s dlctated oy

}th?: relat10nsh1ps ;w1th‘\@ther :‘varlables.‘_ Desplte :féhéfil'“

'30ut .Ihe‘{esults in Appehd1x 4 show the growth rate of each

hY

- age group explaxns, on. average,,merely about QO‘per cent ofi:'"P“'

~ T 3
- L e s

JUXS

ons 1n age effects.w; 72' “Wtif§;»3*¢3;§'f+s_*'

._,'

Curve f1tt1ng for female age - effect§ 1n1t1ally 1nvolvesrev.lﬂ

au‘Wlth mult1var1ate regre551on, only the 45 64 group 151¢ﬂ,5"{

,labove are found to be sl1ght1y skewed A value of ‘5 is. agaln'lf;.,tﬂ

i b1Var1ate negre551on 1s carr1ed-¥*‘;




“a Table 6. 6 Correlat1ons af Female Age éfféct and Growth

;1‘;f'g. Rates, Ttansformed Var1ables;‘Cana?a, 1950 1981 }f{j*

Note n25449r - ‘male 25-44 growth rategp,é B oo R T

, I Cm4864agR = male 45-64 growth ratc. oL e s S

., CmE€5gr = male 65+ growth rate. R IR L T
Sourco- qurouion mnlysis.- R c e SR
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Nonethéiess,- these} f1nd1ngs are not surpr151ng at all The ’.

ctwo e&cluded age groups havesyerg low cerrelatlons w1th theégffﬁf
_ v ' L
'age-«effeci( on/one hand hUt are highly assoc1ated w1th thejp”"‘"

[

'.45 64 group, on the other. The correlat1on 1s'hhlgh betwéenﬂf”"‘5

.’).'c " .
. v o

:.vaqe efTett and t11s m1 le—age group '_ﬂ -frﬁh.r_”_;. J’ff” f'le:fi

Therefore, the 25 44 and theTgs plus age _group becomei:f';’d;

\ ndanb oﬁke the rema1n1ng age group is selected 1nto/the' :

° e L

r'u;equatlon. Compared w1th the 51gn1f1cant results of all three'~x_"' .

{.fage- groups 1n b1var1ate regress1on,_ here 1s f1rm evxdehce_r'k“‘“

#of colL nearltyf-An add1tlonal problem pf auto correlatuon"js5jrff

,pdreveals 1tself wxey/; 1ow D- W Stad“tlcs of only 0 Lgr S dtf~'3gfbh

=74

R At thls stage,.1t seems that the model for female age
P

feffect.pas golng ut ot‘controL Yet the re51dual pattern,0

s

3 offersA clues Egorﬂ-modlflcatLons. ,Thev casewlse plot f'in'f” :

‘~

R Appendlx 5 shows an upward tfend of re51dualsipfter 1964 To

flbe exact two more_ sectlons. can- &e 1dent1f1ed ._Betweeh ¥f

h1950-‘;58fh;the:'re51duals are negatlve but decreasing ov;\ N
.w__,tlme-.purlng 1959 and 1963 héu reSnduals are' stabllzed ) f;j
Sllght;ly 'below 0 N l\_”:.: a“ ; - ,. . | o
JIn general the réslduals from th se. t&o perlodsirare;;?'""
vneoatlpe._ They ‘1mply that. , pr d}cted age effects'ar%i°h";
‘..?overestlmatedrv/Contrarlly, pred:ctr:;E<‘afterr‘ 1964 aﬁéf;" | %

nderest1mated Based on such- dqstlnctlons, separating the S

" b ". - - _. B . . .
entlre trend 1nto two portlons seems approplate. As'}far_fas'
. RO 4

'45the : outllers 'e' concerned : the studentlzed re51duals

’1nd1cate that 1950 and 1951 are potent1al maver1ck po1nts.sj?l'

Instead of deal1ng. w1th them frrst as w;idld before,”the3f¢fﬁ;?~

e = N
o . L . -
A . . - . . ._{.“ <
2 : : B N
[y A\ SRS * e
. .
. (e w
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Q,1ncorporated 1ntof“

&

D Z":f-f '7=. sv¥lv*"_
= .

Vi

'Tmodeiv"ﬁustj be re Spec1£1ed The two t1me trends should not

A LUIPNS

; ..", . ;_
Ce

be comblned a d treated as one.ﬂf _', fo"”_‘. ?"' 1}:_,;§3

.l.

Ins a ; repeatlng thé regre551on pr0cedures for

years before and after 1964 'a dumﬁy t1me var1ab1e'pisff”"

the modeli;lt has a value of 1 for-Yeafsd”

greater than rh equal t~ 1964 i and 0 otherW1se.,nThe_:j

categorleS' are so de51gnated because we are more 1nterested

FI'? 1n the age effectS‘ after, 1964. 'ByﬁlltSelf thlS dummy ;o

A

fvarlable 'measures 1mpacts Yof“'the"latter perlod on the

-

1ntercept or 1t 1nd1cates whether the posth964i'year5r on

-:,%thf? whole 5drffers from s the ;prevlous‘ years in their age

effects, [ R e AT v-:,:_w - .\'¢ EE
S0 e TR T RS S T S T .
kxassess the. 1mpacts on slopes, tHe tlme 1nd1cator'1s

.

"“rowth rates of the three age groups. If‘;

4‘they are 51gn161cant then the growth rates after 1964 have& ﬁ:

R

spec1al 1Q£luences~_on'*the observed“age effedts.. These ;ﬁfﬁu“

mod1£1cat10ns -1nc:ease gge number of 1ndependent varlables
from €he orlglnal three._to‘ the; current 'seven.‘_ The1r°

correlations "in' Table 6.7 dlsclose much more encouraq;pg

aesults.

l
4

i All growth hrate _and t1me 1nteract10ns, except those, -;

from the m1dd1e age group, a hlghly correlated w1th age
Ie. .

' effect Unde51rably, however, there are hlgh correlatlons

‘.w_among the var1ables. The only exclu51on 1s between 25 44 and

"analys1s.g'

_c45—64.' Mult1colllnear1ty s}(defrnrtely~-a.»problem:rn‘our;_

~

e ]‘,_r;-

w
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Uvi .: 'Wﬁ T e T ‘r_:;( w;fépfr
; DQSPltE thg}f&fﬂ,jﬁff' h» ::regre551on! results areﬁﬂr
_,'*}lmpress1vh The value of R*:rncreases fromMHEQZiéhf"f 0 273a
A;pbef°re’_‘ he present 0 98 The standard error of re51d8a}sii

:Larso reduces from 0 67 to 0 3 Although the re51duals ,iﬁi

;-the__casew1se plot Appendix 6 appear more random, twod;ff

. .-’Vi'l 1960 S. st

.Abj“ 1950 ,and 1951 as. the outllers. In the part1a1 re51dual?

.g,thrOugh 1nteractlon Wath t1me appear to be curvalinear. The"

"fhgraphs suggest that addxng quadratlc terms t0' our ba51cfgpff

| ‘féquatlon m1ght offer a better f1¢ Model mod1f1catlons begln
<\ .

-4

1ndependent varlables. Results 1nd1cate that only 1959 1s lat

4 .

va11d outller and should be e11m1nated j ‘

o

N

gpmalns around 0 98 Yet*‘the standard error of the re51dua1'
o ;1s down to 0 ?2——and the normal plot i F1g j 6 5 becomesj
smoother.u Also, the':casewlse plot in- Appendlx 7 reveals_

. ,almost no apparent patterns. Only jone potentlar outllerh

';1966; emerges in. thlS th1rd regre551on procedure. Later

8 -
) .t

-

vt

. he'. 1mportance ot the 1nteract10ns, 51nce the femaie agep'

e L "'7 i ig]]h -f!i[
The maver1ck p01nts, 1959 and 1969 have been replaoedf'

~-w1th ‘the’ testlng of 1959 and 1969 as the out11ers using - twog”

.dummy -varlables- and thelr -bntera&tions w1th the_ other:

We can»se from Table 6. 8 rhat R2 'after the” deletion‘

e dlStlnCt pat%erns emerge._In terms of the Varlablesr-HOt allﬁﬁ: ‘
‘fof them are 51gnIf1cant Only the three 1nteract10ns and theff?ﬁ**‘f

:f~25 44 growth rate are Usefulp It 15 not unExpected °h flndfﬁmi

ffectyls 1ncre351ng f'b1d1y+t pr1mar1ly 51nce.‘thez-early;}_ff~f

‘4plots of F1g 6 4 the growth rateqof 25 44 ,by '1tself ﬂor fx;"_
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Table 6 8 Female Age Effect Re spee1f1ed Rggressxon Model
Deleted Canada 1956??353

-~

X

"vv."‘.“'-. ) ‘
“‘aT'Stgtf§§ICSr

" - . e

Lo ‘ 'Constant
”'f‘;’jf“;f - 25 aa ;g
B S 25 44 (T);f}

SOy,

§ ﬁ

-0 3055 .

x.ﬂpqgﬁ

0 0.6392

“ "’c“: N ) .
E A S N ’ -
X [ . . o

s fStandard
~Brpor

'—'Dw'

} '-'-Num‘ber Of
SEH L.« Cases -

E '\\u , Rz’(’adj D ; TN

0. 9795
6 1162,

g :.11;49¢ff
 Statist1cs v ‘

-2

§10.841.
~7.808

o K2 . " ."
v 31.583 T

v~ o

. .. Sources Frémy

-2

IS S

- :\-

A Ear

.o. 9513 EN -

e

* Note: T stands for yéatqgafter“IQGQ,lh¢rusdi
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. : : '1 ‘ E
. 1nteract10ns wuth t1me, contlnue to be so. The age group of

. - "\ '
a0 N

-

(- ':::‘”:1959_ Th;s ,oné of t s¢gns that the long suspected

1¥jcollunear1ty 1s at work (Chatterjee and Prlce 1977) ,

Further 1nvest1gatfon‘of the oorrelatlons'ln Appendlx 8

(1959 removed)

i
:reveals‘that the 25 4&-and the 65 plus gr0ups
SR R

s‘gn;flcanceil the equatlon 1p due tod%he h1gh\corre1atlons

Y.
ALY t oty . 3 “
other varlables.ﬂFor example, the’ 1nteractlon term of

w-_J Y

\',w thh

B

'f same txme,- alsp correlates moré w1th the other two

L

'1nteract10ns than they do among/themselves. Consequently,»u

the only one of the,three t1me growth var1ables selected

-

D lrito.v t‘he equatloﬁ - ‘ ‘ L N | .

2 jSlmldaru_scepaslos can (be'aobserved for the other two

AN

o

[ L.

precludes; one 'from conclpdlng on the 1nd1v1dual effects of
the'explanatory varlables. It also nendErs the regress1on

unstable anﬁ\ the1r test ‘h 51gmlf1tance
A LTI v ST

(f‘cijﬁy 65 plus, whlch was eXcluded 1rom the 'equat1on earller,ﬁ Lsy;
now \ 1mportant.,_Th 51gn1f1cance of (éhe varlables fwas.-

; : Y , o
.]:.h' drastzcally changed w1th the delef*on of JUSt Qne outl1er,_'

actually have.avvery ldw correlat1on wlth_age effect. Thelr

25 4@ has the hlghest correlatlon Wlth age effect..~Atv the 5fﬁ;

J

e 51gn1fftant 1ndependent var1ables., Such multlcolllnear1ty ER

testlng shows‘ -_t-ha‘tﬂ "}}i.jt 1s @ot 1nfluent1al and be

-,reta1ned At’thls stage: 1t seens that f.'ilnaf’ m°del has-hliikﬂk
| been der1ved.a__~hfff:.-/ A ;VQﬁ:"D,fNﬂ*e;hh:i“. “‘- -‘ o
;ﬂ_{:él._; Unfo}tunately, the - :egre351on COéf£1CIhnts 1n~Tab1e 6 QF
Xy ;indlcatefithéff opp051te- : OnlY t"° of: the )prev1°US1y
.‘slgnlflcant .varxables,, growth rate hof"25 44 dﬁ;fit$,f,ﬁf_&v

ffﬁ!;fn



‘”;aiff'l: the &tepwlse tegre551on procedure would be affected (Belsleyf,

’f al 1982 'Guhst and 3Mason 1980- Chatterjee and Prlcegf'f”“

0!

.‘effect 'would be‘ cond1tloned a‘ s1m11ar‘ coll;near;tygf;g:g@f
structure among el 1nput data ‘to be used to generate the};ﬂffm’?
est1mates (Gunst and Masdn 1980) Apparently, thlS 1s not to*j;

be- guarranteed by all means. Under these restrlctlons,_then:.

* . :
- M 4 < .

. MY
‘- -

ol

S . e S T . - . BRI "W

E.

selected Sance colllnearlty affects the stepw1se procedure,5ﬂ;*

-lf' . -

‘»j; the r1dge regre551on is applled to all s1x varlables and notf

: 9

JUSt tow,those' selected 'in.,_ laFt model They are therﬁ“ﬂ

v\\

: LY .
: For our 1n1t1a1 test1ng, the chosen constants (K)‘ are

‘ .
S

rg'*VESl.O.df:and 0 1 When the rldge constant 1s 0 the resulf; are"

-z*

' nreliable because of ‘thglr large varlances.‘Furthe more‘ :}:q"”

Moreover,hLto['use’%this‘ model ,to predlct future age_ﬂv

E \present model has 11m1ted predlctlve value. To remedy thlsy

problem, _otherf types of - regre551on technlques are calledff@hi

-3 ’- o Among 'thie_-_'ﬁgliter"ria't ives, ?riag'e"re'gré.ssfion is chosen: We
'?may recall that th1s technlque has the advantage ; of%
provxdlng estlmates ;Of, coeff1c1ents closest to the trueﬁ_“:f

values 1n the populatlon,_lf' proper rldge constant Qfsﬁuﬁﬁh

growth rates of the three age groups and the1r 1nteract1onsfv_f

a7

'the same as {rom the usual regre551on. !et, rldge regre551on 0

P -

o -

'ﬁf_fut111zes ?orced entry,vwhlch 1ncludes all varlables meetlngff’
Cian preset crlterlon in. the equatlon ‘When ‘K'héﬂﬁd,'_all “six"

7t;var1ables except the 45 64 age group are s1gn1f1cant The R’f



c N S df «
T Q{ Lo SRR T =1
f;“ﬂg,,j 0 98 “but the condltlon number 1s 202 The latter is an

L

"e 1ndex,\ the mgre~ serlous is colllnear1ty.,hOU currentj
'5fsftuat10n is’ obv1ously not good~7'r

When k 1s ahanged to 0 1 the cond1t1on number decllndslrl

‘. g

.ffyg,f?flls one of the symbols that denotes ,a colllnear predlctorf"

i*’ \;;;d varlable (Gunst and Mason 1980) : addlng thg rldgejf,,ifd
u,,.zjglr; constant however, R2 1s reduced to 0. 96 and standard%y_

| o error increases from 0.12 to 0 17. L ‘ i .ﬂt
iﬁ;.;f;ﬁ.‘f | Although collléear1ty has now become moderateh the h1ghf”

standard error, seems hard to tolerate._Therefore,,lt is-

SR declded not to 1ntroduce an even h1gher‘-r1dgevvcgnstantq,-';
3 O » iy L X N : S
b ': gInstead,, a small 1nterva1 of 1ncrement betWeen 0 and 0 1. s

) -

. j'\f;aluas ﬁhe_lncrement we found that most regre551on‘coeff1c1ents
B N £

o stablllze when K 1s 0 08

: 5?;7§,;s Settil:é dOwn at th1s 1evel “the condit;on;tnumberfbis

h‘ 7.; :36.0. The standard error 1s 0,16, and R"is 0.97. . We are now’,f‘};v
{‘ % gcceptlng sllghtly hlghegicolllnearlty in exchange for lowert{!d?’s
h -:d7 standard error. Th1s is compara 1vely more ;mportant ‘for 0ur u

predlctlon purposes. The f1nal rldge regressxon results aref,

'Q_df"~,reported,, nﬂ Table 6 9 Rldge egress1on has- one addxtlonal‘-a

R .
e .
. . N s
T e 5
N ce } ol -
e e . .
g " . s :

1ndex Qf °°111“ear1tY-.AL§4}itftA between’ 10 30, | theh?ﬂ'ﬁg;ad

m*’ltl'“llmea“\ty mlnorf.vf‘?nf, “‘°denate- :--t,Tfie'i hlgher the o

27 8.; Although colllnearlty .h] st:ll manifest 1t 1s‘f’;‘dd
clearly—arlev1ated* Also, the ES 64 dﬁ: grofp,f whlch’ hadsziuﬁv

posltlve coef 1c1ents befcre,ﬁ1s now nega-lve. S;gn change R
Ve : : : - =

N used t%) PlnPOInth the \best constant that produces ?the R

asceptable parameter estlmates«and standard error.»wlth 0. 02.~7




“‘"fdadvantage'hof7

‘"f:and a tendency to vary 1ts direGanns !of movement when mﬁff“

e equatlon._;f‘nf o

ll'zero. as‘ K 1ncreases (Gunst and Mason 1980 Chatterjee and_;g

]

above group ThlS Coefflcient has qu1te<substant1al changes*”"

o
N

SPRL

'“"thh standardlzed coeff1c1ents- can be plOtted agalnSt
the1r correspondlng rldge constants in a dlagram noted ;;37'7';

the rldge trace. Thls plott1ng teChnlque prov1des~a means to‘ﬁﬁ

delete the varxable& that are _unstable ;f'bnmov1pg towards

m.. ..“;

Prlce T977) From the rldge trace 1n F1g. 6 6

rate hS 64 'and 1ts 1nteract10n wnth time have thl.mosta- V7,

drastlc changes wzth K They are ellmlnated fromﬁ the f1na1

5.

equatlon. {_a ;l gg;f. ",‘,v "; 5 "F{_"

[

Also removed 1s the 1nteract10n of tlme w1th'the b5 or,i{§W*fi

e N s e T

‘-".

“ﬂeflnc;eases.,dAs,,a result,v the f;nal'eQUatlon contaxns only

“-from Table 6 9 No addltlonal r1dge,fegressron ré neeessary

Cu

"three var1ables. The coeff1c1ents areugthe 2 alues retained

‘for the sebedta@;varlabrgs ?Chatterjéhsahd Prace 1977) The ;f@}f

«43,”;1' . h".\

RE : M

a

'o"’,l" ’ F\'l\ *’; 4'_"

eea ™

f1na1 eqUatxon fog female age effect is. as" follows' <rjt, }:tffi‘k

‘- ..’\ . J- . ‘.\'. L ,.. “"~"-.o|‘ L .. - .r'.

Ln (Female Age Eﬁfect) h 80 - 0. 129 -(P. A.G 25 44)

S L ,‘“‘ \

-

T + 0. 359 (Tlme) (P A. e. 25-44)

» Y "‘» ".e_ ) ..’ B .‘.‘ ‘A o - . “Rﬁ. ."."n‘ ~ ", + 00355 (P-A-G‘.Gs*’) S . . .. ":A

"”ﬂwhere’TP*A"Q?i-étandé’ for. - percehtage of annual populatlon_;jfifﬁ

growth and Time" represeh}s the years after 1964
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'u 4s- 64 (T) N

Rl ¥

Constant *-“
25 44 ‘v. ‘,“.
C45-64

65+ .@",L‘ .0, 3541;
zs 44 (A28 'r' 0. 3589,
L P '

f'O 0228

3. —

65+ (T) O 3821

Standards ©  0.1605,.

o Er‘t"bn' v e SRR "

Canditlon B
Number

Number of

-;‘Cases. B

- . 1.

41.8003
1=0.1296 "

-o. 09115[,“

Y

ik .._J..‘.v LT
‘ oo ] I

T

'-szerror‘

PR

%
v

””Sodrce. Fxom rxdge regreasxcn ana'

sis

o Note.4/T stands fow yeara after 1964 lncluaive.

.Since the ridge regression-progran ‘does |
~not produce T statistics,. the standard.

: error of the coefficients.are given.
to,,‘Slgnlflcant coefficient should he at
oo least twice Qhe size of its

Q ’0

andard ”‘

Pl

oy




. m._ﬁvv mm.vco_h ——

ar

4 -l

‘ - B
. - 4

R ‘ acouwcoo omv_m

¢ >

‘sisAeuR ..co..nnr.p.al..., eBp}y “sedanog

i

01° 60" no £07.90° 50" h0"£0°20°10° 0"

—T

T

¢m|m¢“vcohh

T T

!

+ﬂ@§vc0u.—. n@luﬂ-ﬂuu

~-

1

- P

+m®

cences

*w mv

el - . ~
.

.mm_ omm_ .mum:mu

mxuuuyum um< uamaum ut, mmﬁnmﬁum> ay3 - uo




S o IR e T e
R f,Gti:jgle Cancer Force R “::; ;‘».slzii-v- _;-{’ f -
‘)Yﬁ?$: Flutlng the mpdel for cancer force beglns .wlih szmple

.
.

‘,as'.them model devel

'& a

vequatlon 1S‘the-number of. years measured from 1956 However

o L

RS /- mult1var1ate analy51s 1% necessary

b1var1ate regresslon. The only 1ndependent van&able in thelm

afThe 1n1t1al 1nspectLoh of the dlstrIbut1on »of male cancer

" force ‘shows -nd

~4:>bservat1on can not occur more than pnce, the dlstrlbutlonz

ty. For  th e tlme .variable, ‘a’s each

<

is therefore a: stfalght upward sloplng llne. Transformatlons»

L

. encouraglngr'51nce .cancer . force 1s hypothe51zed to rise as -

o t1me progresses frﬁﬁﬁ\ﬁss. -That °1s, .whether carc1nogen1c'

b}

; &
1s not requ1red for e1ther onefof “these two varlables.a

v

'1.‘

h1gh \\gbouf 0 987 ASuch a:‘ p051t1ve.i;relatlonsh19 'is

Ny

exposures» were. beﬁore or aftér'1956\ ‘the mpacts WIllIN!

manlfest and more serlous as tlme adVances.~ Thls: complles

w1th‘the notlon of a long

tency per;od between contact and

pid
T

'"‘fThe Acorrelatlon betWeen tlme and cancer rorce is very. = -

‘ AR —f 5 T
fatalltY R 7 ’ e, A
) _The' blvarlate results nv.Tahle .6?401 Qéeﬁ“"*abe”
| grom451ng t flrst glance. A R2 of O 97 1ndhcates‘tﬁat only
"ijabopt thrzz pg% cent gt the varlatLons in. cancer force could
‘not be explalned by changes.1n t1me. Ignorlng some hmoderate
fluctuatlons,:-the normal wprobabllltyw"blot 1n F1g. 6.7 is. '
almost a stralght*line. The - model Seems sat1sfactory desp1te-j'
“‘the Alow D- W StatlStlc oﬁso 897::fh;ch‘suggests a problem of -
autocorrelatlonr A mlnxmum of 1.50" 1s”h'cessary 1n order to
“be free of autocorrelatlon.~‘)d;;}, ‘
: ‘ I . <
f7l N . ;7);'“.:? - - ~ f
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If e focus on ‘the . re51dual plBt in Flg. ‘5f7ﬁ,xwegg

e,

-

latter 1nd1cate that somethEnds are 1mpeded w1th1n‘-cancer'

&

forte. ln Ehe*easewlse‘plot 1n Append1x 8 the res1duals can

-
be more ea51ly dl&tlngu1shed by three.~clusters' 19&@ 1964,‘f
1965—1973 ndi 197%;1981 From studentlzed resaduals."

prov1ded w1th the dlagram, 1959 and 1981 are' obv1ously the

«

’d‘outlylng polnts. Ev1dence 1nd1cates that Ehe present model'

1s far ﬁrom sat1sﬁactory -ffé‘

¢
The mod1f1catlon begln% w1th the addltlon of two dummy

trend 1nd1cators. The flrstcvarlable takes on the value of 1

"'._ - ~

;:lf the years are between 1965 and 1973 and ig 0 otherwase. f
The secOnd varlable represents the years of 1974 and later :

4 3 i
w1th va value bf ,_ and 0 for otherwlse. ‘A thlrd dummy

t K

var1able for 1950 1964 1s not necessaryC,Exact colllnearlty

would»'gg the consequence 1f it were.added to the equatlon.

ﬂeas=be£ofe; these two dummy varlables are« each mult1p11ed

S wzth héﬂ»tlme varlable to test for the1r 1nfluencesqbnfthe

._:’

slope"ﬁ§coeff1c1ent of“ fthe'ﬂ t1me'f varlable) ﬁult1ple [

regress1on is then performed on_thls new set oﬂ vaqgables"
c s . 2Ll .', ',":caqq'

. ‘ . . LR i ) g s I P ) .
e MQ§__ L e e S

can .

The new model reveals great '1mpr ﬁ?ments.v The D W :l

statlstlc’ 1ncreases to 1 15* and the standard error 1s down

et

from the prev1ous ;2 1b”=£6” 1 05 Nevertheless, th%

0ut11ers of 1959 and 1981 st1ll prevall When they are""

«are found/ to ‘be valld

outllers. th thé& are deletedlfor a new r gre551on; 1950,

r !

T~

1951 and 1965 emerge w1th large studentlze

-

T

vy

'hﬂvsee noﬁ only outllers, but 'als two maln cluﬂters.,Th5*Y§a

C o~

reslduals._These"fﬁd

. o
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e T e U T 5 R
- . ;_; &. . - ’E ‘-, . Pl

k’: ‘."

three potentlal outllers are again tested 1nd1v1dually df

R collectlvely,'~u§Eng dummy 'varlables. They are all proven
S h&ghly 1nflueht1al'and subséQUently el;mlnated ;g;*.prﬂ

RN . S p e

1
B )
Cw . Y .

R . va{\able, & two trend 1nd1cators and" the1r 1nteract1ons.:;t;”

v . The results 1n Table 6 11 show that R':for our new model has
. ' ’A ey T

a Mh$¢1ple fegressionr1s»then performep on the rema1n1ngr

_;g .?~;~-been 1ncreased sllghtly to 0 996 -and the standard hrror 1s

S 2 'r._ L
reduced to 0 87 @r ;the latter,\ the' 1mprovement is o0

V. . \ t N
. [N

substantlal QQQ* o 'f'=- e . '_;;ff"

&

..\ ; R L o 8

PO RO

autocd%relat1on.‘The res;duals 1n the caseW1se pldt as well

;a'A when plotted agalnst Eﬁhe predlcted values, reieal no

d15t1dgu1shable pattern or tre{d.__The, normal probab1l1ty

e : . Pl
. . I -

. ;.

[ o -
. Slncg no more outlzers and ahnormal1t1es are: preseht the

w

'Jé/prov1ded 1n Flg. 6 8 and Appendlu 9 respect1veL

regard to the regress1cﬁ coe£f1c1ents, only four

T

o s;gn1f1cance of the trend 1nd1cators shows -that he: maie

A

cancer: force‘ between 1951-1981-1nvolves dlfferent patterns

-4

ﬁrot v&s- also stralghtened but- stlll\has 50me fludtuat1ons.r

'r5‘:‘_~mode1 .«s. then f1nallzed These‘three re51dual §%d casew1se_

N

L
-~

> 27 caSes. The model ?how: cons1sts 'QE,fthe' orlganal - time

-8,

T Furthermore, the pnésent qu' statlstic ﬂ]f**T}SZ* is*}'”

TN
oL

t:q-}i;? weli above ‘;the requlred T 0 free mbdel from _:?1"*

. '\ '
€T

_.;-:."-): : of hev ."f-iVe "a"re,_-b m@:gcant. -.'I‘_hef_. 1nteractlon _“of. thtey

post-1974 perlod ;s eXC uded from'the equatzon Even so, theg,_ru"

o oﬁ movements. Desp}te thecadditlon of trend 1nd(£ators ~andfm'”'“
the1r 1nteract10n termsw the orxg1nal t1me var1able persxsts,ff

\ SN R
in- belng the most>1mportant varlablé w1th the largest 1mpact;
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S e

Constant

Maie

.~J‘

G@ncer“ Fotce,_

Canada,

1950-1981

Tlme.; 
TI

Tlme (Tl)

“Tr-x 2422

l 1307ﬂ“

- =8,0757

,0.7002

*%J,;fspsazé;

Ricaqgy,

Standafdﬁ'*

Error,,z

. p- W
‘£SLati5t{CS

"Number of -
“Case3<§'

‘

1. 9165

O 9957

o 8504;'-

*ﬂNote. Tl stands for years prTor 196‘-19

Tz %}adﬁs for years after 1974° 1nclu$xve

Ak

Coun

§§§§§
A

Flnal Regresszon Model
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-;;i;‘” on male cancer force..The flnal eQuatloé 1s as follom.u»'
. . L \ I -

Male Cancer Force-é'—1 242 + L.131 T1me 7,5 076 T1

+ 0. 70 -r1 (Tlme) - 3 88 'rz

e
. ., . . . . . N . B N K A
v . . . .

B T

R Male Cancer Force -‘-1 242 + 1 131 TLme ¥ 3 88 T2
I I SO SR
. E '. ! V- -"‘? S . 6' v'n' ot LT el .' ‘ .

;jf;fﬂ'h; where T2 stands for years after 1974

S ‘ L PR A . 4 T

BT i:*lgff Flttlng the model for female cancer force 1s more t1me

- ST
drder o»-test for t1me tre‘ds that a?e known to exlsts but

't}fff‘gnever apparent enough for exa,t locatlon..The model emploYs
r'$'”§_Vuntraﬂsformed data 51nce thelr dlstrlbutlons ‘reveal

. .y,:‘ [ - S L

’

The correlatlon ?between cancer ‘force 'and the t1me

' ’?')l".v - o,

'1'ant1c1pated because female cancer force in. general has been

~o

Vfé_y'.,f' shows that the tlme Varlable accounts for about 89 ger Cent

\_‘

emale fcancer_ force.i The \Yegre531on

"7of the“va;}atlon

v'jﬂresults are glven 1nITable 6.12% @i;'_ff; o 'r‘n

1974, the' eguation .

g S e

. 3$consum1ng than for males. Re'ress1ons must be repeated iﬁhj?'”h

“f;@[varlable 1s very hlgh —O 945 The ﬂegatlveﬁ 51gn \ +

'h&]"fb ?decr n1ng 1n the last three decades.f B1Var1ate regreﬁﬁlon o

.....: E



Canada, 1950 1981

™ ' ‘-' R s . A . e ’ Ss e

. Coefficient . ' T Value -

N

N

S Coq,stant oepuoa7e Ny L Lo

Tlne->13 :/*Qf§0}4444§n af S m15.860 T

. R X ¥

B ;w;‘ R’ (adj >

Standard 1,4634 ‘_ . af“:
Errar ff_'ril - '

DeW ﬁ,;-«vl 5654 3v'”L'i,,}f‘f:;**i,,;Lﬁ T
Statistlcs e o K v ,_.._'":’.':3.,',.Jl»'—‘. C .

Nunber of :,,j 32\'}' jl_" :wviﬁi{f ‘firflfs“,; R
Casés.jf-'.“; L T T D T e
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Sourgce: From. régression analysis -
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ﬁ}ffh;ﬁif77 When the re51dual statlstlcs in Append1x410”are léﬁeak?"

| 'H'?ufhtonly v1961 and 1966 are found to be p0551ble outllers.}Thexr
'studentlzed re51dulas were larger than pre?erred Desplte
"‘h h1gh R"-'the* normal probabllrty plot ii Flg 6 9

;"ﬂ%h*fhtf;suggests that the model es not properly spec1f1ed There ‘are

.

ffx'7fi5;gcasew1se plot 1n Appe"dlx 10 shows that there m1ght be two

”*qor three/latent xrends.r,,’*"‘1“f 37.5;"_h"ff"f-';f~i-wh
__;L:- Tak1ng 1970 as’ the cuttlng p01nt \re51duals\ thereafter
S : A

5}~'systemat1c ,varxat1ons finrfthej reslduals layout. Also h Ry

.appear '.1 w1th oo greater ' varlatlons : than o before. .

'”QHeteroscedast1c1ty is l1ke1y to: be a problem.»;Lf' 1964 1970
fls con51derza as the central perlod w1th comparat1vely small
'“f:}re51dgals, then three patterns oén ‘beé; d15t1ngu1shed

'j-;Regardless~of the tfends, however the DM statlst:: of 1. 56
. o “,hexpresggs no speciflcrthreat o{fautocorrelatlon.v ‘. s |
f{,%r;w;ﬁ}fﬁfifﬁModlflcatlon of the model . necessary The' maln ‘
?fifjh.;aoéée£ﬁ~;s;§o specxfy the trends, thCh are not as‘ man1fes§

S *fas thoseﬁ among he male cancer. force.’ Regress1ons are

iherefore utrllzed on a trlal and error basxs fw u«test “f6 '“

0

,“ |

~1;3,dlfferent trend spec1f1catlons.4 In1t1a11y,‘ the trends of;f;f?t

"77;Qaff964—1969 and 1970 1981 are tested w1th du{ny varlgbles inthtﬁsi

"w,bgh-t:the usual manner,: wh1le 1950 1963 is. made the reference,rﬁpj5

'“”?j,polnt Thrs model spec1f1cation," d15appo1ntedlyr PrOVldes”'

'}”rew changes. The normal plot reveals almost no ihprovements.

. -~¢fjff;Newxspecxflcatlons must be tr1ed f;'; ;l‘ i v[k - 6:;.:Ei
Qf?§?3.fieéff  ’En our subsequent attempt u51ng 1975 as. the cuttlng-'

p01nt not much 1mp:ovement ocCurred e1ther._More careful

[y " '. D . N J s S S
b
A * .
- ¥ :
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R

| Sequen jif

made t i

outllers.

3 - e . o s R
C Y R S e

exam1natlon f the or191na1 casewlse plotifled_.to 'thed-j

specif1catlon of a trend 1nd1cator w1th 1971 as;uthef centErgT*f -

p01nt.f.The results 1nd1cate some breakthroughs. When fhe

4 .
~

T "‘, R ° .
. v :

,Ifx alI “Sigtf”outliers“ were deleted,; there were'

.

substantlal 1mprovements }n the model Yet,;’thef need ‘torl

—.

'i out11ers of 1961 and 1956 ‘are dele\ed . each. “of the, four -

-

1fisyears from 11975 ' 978 appears consecutlvely f'they]r

remove', 51x data. p01ntQ f¢ rather uncomfortable.x,The;j“'pf'

fluctuatlow

tre ted as outllers; but rather' as a short term :

For such abpossxblllty, three tlme‘ trends "Ere

now de51gnatedﬂand testedmw1th fwo. dummy vaflables..For the‘*'

two perlods&of ’551 1971-and 1975 1978 théy aﬁe represented

£w1th 1nd1cators W1th a value of 1 0 The rema1n1ng years are

Lt
P

éreference po1nt.“”'
\.(t,}\?‘." L \ . ;

: Id - .‘A'..~".‘4‘." ‘:4‘ ’ 4

N

o A Y -From ;theg new regre551on, the years of 1961 196 "d,

R

1971 large | StUdEﬂtlZEd _ resaduals.-

] r."' :

s Subsequent testlng led to thelr removal The results w1th

1».

P

ﬂr these three cases removed are summarlzed Table 6»13 _ The

‘ -y

reta1ned thelr 1nteractlons. In7 other words, .the; trends

»-

affect only the slopes and not the41ntercept. o f;fﬁ

*f.stepw1se procedure has excluded the two trend 1nd1cator, but

. P St

The three 51gn1f1cant varlables account for .some 98 per

o - \\
cent oﬁ, var1at1ons ‘in female\ cancer force., The normal
. S

probablllty plot 1n Flg.qg 10 refleéts clearly a much better
-

'llrnflt‘ desplte the sllght increase in st%ndard error to 0.64.
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AlthOuﬁh the student1zed ~res1duals for 1952 and 1976
ﬁ) .

~var1able test d1d not prov1de f%rther p051tive changes 1n
,

the fl% of the present model 'As a matter of fact these two

"~out1y¢ p01nt§ appear as the ex§2n51ons of the ma1n cluster
W "

-

and should therefore, be conszdered 1n the modeI aS' well
_ R . * . _
Srnce ‘there .are no. more modlflcatlons, the flnal equatlon

-

Female Cancef]ﬁgrce s 0. 3879 i 0 124 T1 (Tlme)

vﬁ#f_;' = 'jhﬂ‘ "p '5’ f 0. 37 T2 . (Tlme) - O 388 T1me

for female cancer force is as folloWs. L

/ .q' ?

N .
. - .

v,

from 1975 to 1978 represect1vely. ‘For“ estlmatlng cancer,

force after 1981,'the equatlon 1s 51mply.‘*<‘ff
' .Female_CancerForde = 0.3879 - 0.388 Time '

{3 .\\

are qulte large, they are *not e11m1nated s thelr, dummy

Th casey1se— plot Append1x f@ﬁrevealsn_nogtspecific o

\ J : 7r1$}{e;' .

. where T1_ and T? represents the uears rvom 1951 to 1971 and p

oy



‘t- e a _' i mo&el Canad’a, 1950 1981

Tablg 6 13. Female Cancer Force,; Re spec1£1ed Regressxon e

. = P ; -

e,

";ﬂwik  ’,;j Coefficient

. A
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B 'Lbah5t95t7,3;é@jarsa7é A
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Time (T, © -0.1238 . o o -Elas
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8‘ 6. 6 Summary of the Btat1st1ca1 Models,,*' BT

ﬁ{féfce,‘.the' standard12ed c

‘such hlgh values seQm not to be very well matched w1th the{;

;Stlll prov1des uUS: wlbh

&

To compare male and g,malevf;gel effects and cancer

eff1c1ents are prov;ded 1n Tab}e

>

;§6'14 For all four equatlons, R2 1s very hlgh ’ Nonetheless, l}f,,*

t

i'moderately rugged normal probab111ty plots. In v1ew‘aof~fthe;f;v?ih

v

‘_trend factors 1nvolved, more detalled t1me 5 r1es analy51s.j“h'

technlques would be able to~handle the data;"~oblems more

»

’eff1c1ently and 1ntr1cate1y e Afh'j'tvj -3.;'- 'ff"ldgg;

”v In sp1te of ‘these shortcomlngs,' regression analy51s '_.'”

’5useful predlctlon equatlons. In‘- .

frgeuera&ﬁ the age effect has,much lower standard errors-‘:f'

-festlmate than .ing the case of cancer force. Yet 1t is thef'

d_;notgfof,ftheﬂ‘type One would expect from the age pattern of

:*ﬁln the equatlon.{f;diwf

_»".;1964 onl .

'hpfemale age effect s1nce 1958 : shown in Flg. 5 22 The

v'*gcancer rlsk The oldest male age group has not been 1nc1uded

'labter that has smoother normal plots. The coeff1c1ents are'"

4.
s

: °.

‘l,

For both sexes, thed 25 44 igef group dlsplays tpe

<

largest 1mpact_[onb age effect For females, thls age gr0up

has a negative effect 1f the ent1re t1me serles 1s examxned

aspg F whole. Pos1t1ve 1mpacts are found for the years after

w:Such changes are wele supported by the upSW1ng 1n’

1thfd1fferences 1n the trend 1nd1cators,.1976 for males and 1964

,for females, 111uStrate perhaps d1fferent cohort effects.
'hsAgaln the tL:E serles technlque can explore thls aspect fof*

fgreater deta1l

,‘,. .

”f“i;.

v




Table 6 14 Compar1son /of ﬁale and Female Age Bffect andfhi“'

_ ,Cancer Force Regression Results Canada, 1950 1981 _ 1'*;f;

@
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'kﬂuale and FemaIe Cancer Mortallty, 1982r2003\:.’ia\§;’1ﬁ

}

W1th the4_equat10ns vfor;7 g effeﬁ!vand canger forceak

establlshed for_ males and females,' respectlvely, \cancer '%%Q?

B R Y

R mortallty 'rates 'n' be pred1cted.,The major 11m1tat1on of LR

s C '.:'.b,r.“- . . ) \’(
: these pred1ct10ns, however, 1s that they could hot foresee ﬁ;;ﬂ_

fluctuatlons_ that mlght occur in the future. For them to
.j% i N 2o
va11d or rellable,vwe £1rst hawe to assume that h trends‘

~:,—of cancer‘ foxce durlng the past th1rt¥ years w1ll elther l'

pers1st r contlnueﬂ w1th only gradual .changes:'ihe_the SR

upcomlng decades.h;

v e

ssgae that /\here w111' be no
'*’51gn1f1cant changes in the populatlon srze. Thls assumptlon .T-;’

Secondly, we- have to:

is essent1a1 for the crude;death rates..Any lgrge 1nflux: of
T young 1mmlgrants, for example, couLd reduce the death rates-‘tfﬁ»
. and v1se\ yersa.. W1th éhe exceptrbn of mlgratlon,_ qu e

AR “; assumptronsl‘perhaps,t are nosa“

asy to de;end ‘Yet) recent
b .

progress fin»»medlcal b1 eatment and the “w1111ngness of/"

W R

/filnd1v1duals _to modlfy the&r behav1ors dqﬁﬁnot ‘pose “nV

SR ‘ ,
R oy il

1mmed1ate threat to the rellablllty of our estlmates. I
""di.-'" f' The predlctions are made in two stages. je effects>hnd ;j‘7

canceruforce are flrst estlmate, and the crude and standa;d =

death rates 'computed us1ng equaéqons (4 6) and (4 7)/’¥ﬁ;'":

o

o ;1956 base rates used 1n our estlmates are f139 5 _and 119 8553

!'°for males and femaies, respect1velY‘ It should be noted thathr
L the estIMated standard1z§d rates are based on. the 1956 ‘agef{' o

structure. The estlmated : e effects, th cancer force, and;]5




13 The two death ratfgfare plotted in Flg. {éfll.-@and hef‘f"‘ﬁ
BRIES . ',

'predlcted ge-‘effect

‘,Qnd cancer force are shown 1n Fxg.: :
RN Lot LT e e e
*:6 12 IR -;'_;, o a.,r; ,r};’ .;gn:'Q'-~g:egz_5g;';'-fgpl;,

<!,\The- estlmates 'show that male age effect wlll decllne,

"”f.whlle cancer force wlll contlnue to grow 1n th comrng
: i - e g

S afyears or so..For females, both componénts w111 dECfEase-“The--gfﬁc
. ~.dec11n1ng age effects are as expected, to some extent\.51nce'

f .fert1l1ty has. sub51ded s1nce the 1960 s. As a result Itheiﬂgdf@_
S ' ’ D ¥y
SR .'f;supply of rlsk populatlon and 1ts growths _are' d1m1nlsh1ng Pﬁ?i

;over- t1me.u Cancer ‘mortallty, therefore,, w111 draw on a f;ng

x'_“”v,n,ijsmaller pool of\v1ct1ms.~-'f'w‘ o ”, SN ga. M*v-_~xfﬁ,7’ii&“"

.flpf*.IhThé downward trend 1n_female cancer force suggests an h_fy“

.fﬂbﬁ.f;absence of 1nfluence by the rls1ngh ung_cancer death ratef

‘ererhaps mortallty from' thls recently deterioratlng cancerhdx‘

: @%sxte 1s st111 relatlvely mlnor ‘and s effect has .beenfffn

~f3uppressed by the reductlons f1n kcancer force from other”
PR ”‘ ..

i51tes. Another possable 'sffgpnatlon is'-fhe” 1ong latencyﬂgﬂi

“*5f}f*.;’ perlod whlch could have prevenigd 1ung cancer from show1ngff,T

1ts 1mpact at the present stage._If thlS is the case, then;‘”

) . Nonnd

female cancer, force could rlse substantlaily once ftheg”

: current young cohort reaches late adulthood f,- P

',,As' can Be deduCed\from the above age effect and cancerfjf'-7
e force dbmponents, the estlmated male and female cancer deathfkv.n~

rates :,are;, necessarlly mov1ng dbp051tev dlrectlons._e;“ ‘

TS However, the trend 1n male crude canceg_ ,rta11ty ratesihisgffiv‘
1ncreas\ng curv111neaﬁly \When ?Ehe est1mates for.the two“tk ‘.

;;wt"f::f { sexes are contrasted males outeerform the females.,

T

z. ." :.

oo . . B ot [P .’
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'f150 0, respectlvely Whlle the f1gure for,mala\ls exactly as

'5freponted that for female is- off ,the” target

T

'_;and the reported flgune

T R T, o

e

'x' For example, male and female cryde candpr death rates

\ p

N

fj7reglstered «ﬁ. 1982 are 192 1 and 149 0, respectlvely;\From

‘5Lour equat1ons ghe correspondlng estlmates:.aref 192 13 ahaﬁ

by only “one,

Y

|

ﬂconfldence interval Even when they exceed the glven: range,

4',

,'.

'1the difference is m1n1mal. - 7”'1*"f. - f ”"lﬁ{f?-'f

N

Ny

ﬂfxthe lbwer boundary of the 1nterval we can galn some 1dea of
: fdecades. _ leen the“ fact _ﬁ reduded fertlllty,v and

*:Qburden _of .prov1d1ng adequate future health care fac111t1eé

a,gzqrfjgl;

heS

~death per 100,000 populatloﬁ - For’ 1983 “and 1984, the = -

:5greported rates are 192 1 for maies and 148 4 fo “*femaleﬁolsd..

':They é; stlll mofe or less coqtalned w1th1n a 95~per cent'“

Cons1derang that the dlfferences between the eStimatesJW*3
come to only one or two)deaths per lfﬁ'"
| Q;?WOO 000 populat1on,‘the'predlctlons Seem tolerable._ U51ng-_

AR SN 3. ,
o the m1n1mum cancer death rates to be expected for the com1ng.'

I,;subsequently smaller vwork force,‘_tH,; fncrea51ngly heavy;n;

o :
for cancer pat1ents 1s not hard to :1mag~ne. The present

'results are uSeful 1n health care plannlng.
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'fthat . cancer mortal1ty islfnota homogeneous facross -all
fupopulat1on subgroups. leferentlals exlst between the young

- &
\and he, old and between

'occupatlons are not

; emerge, however, when age, Sex, or ethn1
]

_1nto con51dtratlo§ fhe vasults alj;

Q31tes is examlned o ‘f;fﬂfij“,n':fi&'

:i;that cancér mortallty and d1fferent1als élfke
”f\év. complex: soc1oeconom1c framework Not

h1nd1v1dual cancer 51te react unequally to the soc1oeconom1c'

v ‘v . N .
. e LR :
< : .
. )
YL SN - .
- N
.- . N N 4 -

T T NS ED I S R SIS TR PID
7. Socioceconomig Analysis of ‘Cander Mortality . 7

Py

T R

; 7. 1 Intr@ductlon A N Dol o e

We may recall from our earl1er revieW»‘bf ’literature“"
\ o - ‘> o fee

méles and femalsp Studles also
E VAR
1nd1cate that 1nd1v1du§¥§¥ of dlfferent etHnlc groups _or}@,,wf”

q : {

equally susceptlble to the same types~of

SR

U S T I - Ly ]**f-
eancer. LT ERNE S N

Research ;"soc1oeconom1c classes commonly unvells an'_ft '

5 L3 é

1nverse relatlonshlps w1th cancer mortallty. Such an..rwf~-

assocxatlon per51sts, more often than not regardless of how

50c1al class is measured (by 1ncome, 'o educat1on orj_f’{;

| \

‘ o : L \\ o
'i"occupationv” status,,g_"'- therrj comb1nat10ns)~~ Except1ons

43ty are be;ng taken

hange when dﬁhcer by
e

L

Puttlng these f1nd1ngs together,

5

*ﬁenVIronment, ‘but {thelr response‘hay be further affected by

'many demograph1c characteflstlcs’as, for example, gender. As

iult,' factors that are found supportlve of h1gh cancer

>
[Ny

',death rates among a spec1f1c s&bgroup may not affect other

"fgroups,; even, 1f the condltlons are sxmilar. blkew1se,vsome

b2
. ok L ; SRR
. o I ...‘ h : . \ : - ;

221 ' Lo



factors cam be more 1nf1uent1al,oor some become actlve, o‘ly

.‘..._/\
- e

N\ :
under the pressureoof other elementsn ‘”Qgr_»

'\', \f‘
mortallty exper1eneq of some populat1on subgroup§~w1th the

L .

v

3[j“'51multaﬁgbusly as many relevaﬁb- factors as p0551ble. By

;nd01ng so, the real contrlbutlons fn each %ancer 1nduc1ng

t

o equat1ons

';ﬁ?Death‘hrates per 100 000 populatlon from the above ‘rncer;

fJ~1arge number of equatlons,y lt: has

faégors .nffthel presence of others can be best dfterm1ned

5

groups of selected factors ‘on. cancer mortallty, namely,
.. oy, »——«J !

.\\
~Y . . . 1‘—, Lo, B .- s . 'v )
. . N i : - . . . .

7 2 Summary,of Regress1on Procedures'f/‘j :
’ e e
‘“{ The anaiy51s 1s carrled out-»for males and femalgﬁ

' -\

"’5dseparatelf : u51ng '»regre551on procedures, BeS1des total

» SN

-

soc1oeconom1c level ethn1c1ty,¢age, and occupatlon. ,n}_f{ ~

’fgf"g* Under these c1rcumstahces, meke cpmparlson\f of the;

ZA-,1d1f£erent1als. ,ltj\isb 'therefope necessary o- assess:f S
Y,

LU

bladder, and lung, are chosen for the present study. In thel

K ‘~’

s

-

:case of females,«cancer of “the breast s' abso analysed.

'nvolved in our model f1tt1ng. Due to thlS rather

'fe dec1ded not;*fo*“

b"fgeneral publ1c may not be sufflclent to 1dent1fy the actual

R cancer) four spec1f1c ‘cancer /51tes,} stomach 1ntest1nes,'-'

‘wh51tes arefthe dependent varlables f r.ﬁthef 11 regre551on~--'

lf‘descr‘Be the lengthy process by wh1ch each equatlon arrlvesi"

. at 1ts f1nal stage. Instead the measures taken “to derlve

'ythe best models are summar1zed here.

"7:‘;'>gffﬂg:<_i;;;f:~;¢pfﬂf»Sf,?jy“liiszzé hfh

o factors. fcau51ng ° hlgh _ canceryi death rates‘f“ori'_thehll

l.

'VQ:aThe follow1ng study attempts to examlne the effect f four jﬁ"

I~



'KhﬁvThel analy51s beg1n wrth 20 ba51c explanatory varlables o

for males and 55 varlables for females. These varlables

SN
been : descr1bed | Chapter 4 4. Prlor,ffof statlstacal; ‘

'Xf analy51s,.gthed varlables with ‘skewed dlstrhbutlons f are‘“-;';.
, LT ) N
gltransformed itbﬁ obtalnhw normallty Excluded frongbthe' R {

'dtﬁtran5format10ns, : however,. ;areb | female :"A51ans,ﬁ?_and :

R » - % «
*:;_Scand1nav1ans.jb Thelr skewed dlstr;butIOns‘a cannot “be

<normallzéd substantlally through transformatlons. These t@o'
v;!varlaples are“therefore,.each replaced by a- dummy varlable.
‘ A value of 4 w1ll stand for ‘the presence-,of.»these ethnlc:;
| groups 1n-a part1cular Census D1V1s1on and 0 otherw1se.

'f.'"
[ ce; :
When corrélatlons arﬁ computed ) further modlflcatrons

o ;of some varlables are found requ1red Flrst pergentage of "

r -
. the -French and the. Engl1sh populatlon .i vhlghly Abuf//(vf”j
g ‘ » ,

negatlvely orrelated ~(r 0 815). ‘In other words,\hhe”
' Engllsh populatlon decreases as éhe percentage of French ~

rlses. ThlS IS due to #he OPRQSIng patterns of concentratlondw .

s

"’ﬁ%o major ethnlc groups 1n Canada. R
BN Lo
e

,/ In b 0

.gro ps in the equatlons 1ntroduces redundancy.,The effect of

rms of varleple select1dn, to 1nclude both ethnxcﬂ"

7e1ther .ethnlc’ group can be captured by the 51gn cof the(

*

: coeff1c1ent of the other group selected fof *th an“1y51s. e

;'5ansequently, only the percentage of French is reta1ned"Its;v -
_ o
‘selectlon’ls due to the, well- known h1gh gancer death rate .
. f . R
"among the French )y T T LR L AP

o - o - RS - AN

- .. o .. % R

ow . SO .,l;.-
4 - . - ) . .

_ - “
A 51m11ar s1tuat1on also ocCuzs 'between “tw\ pram&iy

A% . -
l1ndustry and the other 1ndustr1al varlables. Theit negat1ve




'".m)vf

1

porrelatlons 9 reflect the opp051ng developments ffhthe o

-

':-agricultural and he'glndustrlal "b f1nanc1al : sectors._‘ﬁ

' Therefore, & .4 h pr1mar_y _ 1ndustrys 1’35 chuded from éhe.:- o

anaLy51s, desplte 1ts fa1rly high negatlve correlat1on wlth"'

”*ﬁﬁﬁr *T;g_lm- ..‘}.”_-;“.Q‘rt

— There are also h1gh.correlatlonsQDetyeen the 1ndustr1es

‘o

'overall cancer mortallty.hu L

9 ; -

”of hhalth and welfare, educatlon,'and personal serv1ce, as

well as’ betyeen f1nance and trade. In order to mlnlmgge T
4 ':l" X

cglllnear1ty,' the flrgnunhree categorles afe collapsed into .

;Ja s1ngle category of commun1cat1on and the latter two inqig“fq

;{ commerce. vThese"grouangs are - also employed in the Census":'

reports. :ilh L 7-:_‘.°. Lo
| The. above changes reduce the number of basic varlables. (
fromm20§hok14 for males and from 22 to 16 for females.r At “{
thrs _stage, ,regresslon analy51s 'could have proceeded .
However cancer ;ndue1ng factors tend u‘,t operate :by‘ |
themselnes }‘alone._; Pos51ble'fv1nteractlons - ‘betieen ;the .
varzable&Y must be 1Hff6 'cEdo as"w;ll \\opr present -
51t3at1on,_1t is nelther poss1ble nor practlcal to study all
tge”interactlohs among ghe 14 hndependent varlables._-"f‘ Wﬂ{
i ,éTol flnd fﬁ?“ most 11kely 1nteractlons, the Census
ﬁnglsions-are categorlzed Into hlgh and l\ lev s of . 1
1ncome, educat1on, and manufacturlng whlch 1ncl& es also the
”. medlum leVel Only these varlables are selected because of i }f
the f1nd1ngs of thelr assoc1at1on w1th hlgh cancer mortal1t§
or d1fferent1als.u:-" . ~g; f . ;\ o ghﬁ T e
D S . . L e



Qn”-th other, as 1nteractlons (first»'order)f _gfévt-

lﬁsymmetrlc , (Fox 1984) 'pjs* not necessary lto iseli:t‘

t

fyaddltlonal 0ar1ables llke age and repeatedly examlne how 1h5;7i

.effebt changes w1th level of manufactgrlng, ior example To%f

~,'test reg1onal varlatlons, Census D1v1s1ons are grouped 1nto"”

. the &Flant1c Prov1nces (P, E I., New Brunswlck Nova Scotla)

LY

3

'.Ontarlo, Quebec, - the. _Prairie Prov1nces ;(Alberta,f

=Saskatchewan, Manltoba) and British Columbla.

¥

. . R B
"Ht Regre551on is" then carriedkvout “for each~‘of ‘these

Y

1.categor1es. The dependent varlables employed in these testsl

are male and female total cancer mortallty The 1dea here. is

fto' see how the explanatory var1ables alter the1r magnltudestt“

S
K

-5;5for evethhelr 51gns when dlfferent controls’ are 1ntroduced
SR Aside from the 1nteréctlons,va//oteworth esult of ‘the © -
ftestsmis~the correlatlon betwe h1gh level of \income. ahdf;'
’eHuCatlon. The new coeff1c1ents of 0.536 and 0. 343 for malesj

'and females, respectlvely, are . lower than the' 0.690 d'

»

0.430 of the orlglnal varlables..To reduce coll1near1ty, thed

- dummy varlables of hlgh income an& educatlon level areas fare

Vi

‘adopted - instead. xThe low level areas are as.refererce

groups;. .
T S T 4 : N _ A

The *i'nter"acti‘on ~tests ‘also reveal th*. levels of,
i

Vanufacturlng labour force change the 512e of 'frﬁ effects

0

as other controlllng E‘"Eors are 1ntroduced, and v1ce versa“

It is therefore dec1ded to replace the origlnal varlable.

o

‘*L(percentage f f manufactur1ng work force) W1hb the hlgh andf«f“

w_flow level of manufactur1ng areas; The medlum g;bup lefbf

(- .
: R




'e R - i L
s -(: . N h Y ) : =TT
AR as the‘reference groUp.
IR - A _ L
. ‘i. W*W . also observe that the reg1ons 1n Canadq should be
LR o B

d15t1ngu1shed or even\ tested, 5as1 1ndependent var1ables.5f-“u

<

:'-' However ’-the addlng of four reglonal dummy varlables (forik

_ Quebec,, Ontarlo, fthe- Pralrle:' ProV1nces,;f'and Brltlsh‘ -
s CoFumbla) .renders the- correlatlon matrlx s1ngular..Under5_:;%v*

s -3

%

W

th1s condltlog the determlnant of thes"matrlx cannot besf5“

solved and no parameter estlmates 1ﬁ the regre551on equatlon

- 1
.
; can be computed Therefore, reglonal effect 1s tested
. dlfferent manner. pggm.: E A r._v,vpbf_.p

‘;_: These_' .r reglonal 1nd1cators are each combined w1th

e mlnzng,' "thefw most . versat11e¢ varlable under reglona_
. groupxngs, to form 1nteract1ons_ n subsequent vregre551o

.

e analys1s,. the ‘Bralrle Prov1nces are: 301ned by Br1€19h

X "

v Columb1a“to form the Western Prov1nces for the1r 51m1‘

~

T N 1nfluences on cancegrmortallty f}i éf ;fug_ ,.:)tjh;é?flr
In the case of: females, percentage fof labé@& force j;
) engaged 1n the m1n1ng and constructlon 1ndustry are found to

v“p.have almost' no '1mpact¢ on- cancer mortallty These twc_ﬁ

*
¥

'VariableSv‘arei_therefore removed from our model to reduce

P . . I" . 'c

redundancy ‘ lt* is’ nedessary o remove all 1neffect1ve"

.. _..".,

é_ilvarlables before best possrble subset regre551on ‘is appl:ed
| The reason for dolng so be1ng that he Mallow 5 Cp
statxstlc '1n subset regress1on 1s affected by the varlance

of the complete modeltwlth all varlables{"Thq latter can be

'Tlf‘ ff‘ panflated by the 1nclu51on of unnecessary Warlables (Gunst

f{c]ﬁg;_j and Mason 1980 Dan1el uand,‘Wood 1977,\ Draper and Sm1th



'“salndlcahed w1th an asterlsk

}7-.a11 cancer 51tes selected 1n thlS study

1981) For example, 1nc1ud1ng m1n1ng 1nteractlons f thefyffff

equatlon could unnecessarly 1nflate the varlance of the*fulld@n:ﬁf

LA

- 3:equatlons.;,{ o
”-bT_ flnal pools of varlables ready for the best subsetfj
byregre551on, for males and females reSpectlvely, are g1ven 1n;:fe7

5"Tables 7 1 and 7 2 A total of 26 and 29 varlables arej".

5Pra1r1e Prov1nces and Brltlsh Columbla sepabately 1n thef:ff5:

"fy\modelv and thefeby 1ntroduce blase*~to—\the ;subsets fd:fW;fﬁ

'.glnvolved in the regre551on equatlons for males and females,_j.”"'

"respe t1vely | The‘ dummy varlables _ind‘thé% Tables Eareﬁ:

R et

7-]For_:all 1nteractlon terms, the two 1nvo§ved var1ébles¢"
'_;are flrst centerlzed That 1s, thelr means are removed Thlsnfv

step 1s taken to ensure that the cross products w1ll be 1e55"ff

'7ﬂcolllnear w1th ah orlglnal llnear var1ables (Gunst df'*f;f

;Mason 1980 Cohen and Cohen 1983) It is necessary to” p01nt'

-v'-

ypout that the 1nteract10ns are derlved w1th total.acancerro

jmortallty. as the dependent varxable. Yet they“arefusedffory?;f':

-

:-tfor the cancer 51tes; Nevertheless, u51ng d1fferent Sets

o Pdeally, 1nteractlons should be de51gnated 1nd1V1dua13y

“{varlables makes comparisons across the varlous cancer S1tesf‘< ‘

7avery d1ff1cult, because varlables are selected not only

fthelr own merlts, but also on. the merlts of the accompanylngf

.'ﬂvar1ables (Mosteller and Tuky 1977) ConSeqUently, Jh’f'more-

i
-t1me consumlng process of settlng up 1nteractlons for each

o - Lo e

‘e



: Table . 7:‘_1 Vanables for the Soc1oeconom1c Analy51s of Male

Cancex, Mortahty by Selected S1tes B

_-Basic Variables . -

X of 254
kx of 45-64 -
' x of PYTO
% French
Z Asiln

Hiqh chome

( TR
a1 2 i

(3)

- 14).;
CAs)
X Scandinaviun (6)

(7)

" 3 High Educatioh (8)

High "Bnuflcturing

Low Manufucturinq

Construction '

‘| aCcnnnnication
Commerce o

Mining

t. -)." .

. -. a :
s . PR o
L

f}7)¢efh.f,- T
: 1_4‘ ,‘ 
(1), 481
. HiNjA%:.h;?
e
f}s?éeabgye.f
ey
See abd)_%: e
4fff§éeiab°,g.~':~.. .
o
vffﬁ/ﬁ}' e - : |
lbhouebec Ontario. Vest (the 124‘a

. Prairie Provinces and -
British Columbia) = .-




'Connunicat\on.ﬂ

Table 7 2 Varlables for the Sec1oecenom1c Analysxs ot

<

Cancer Mertalxty by Selecued S1tes

R

-t

Basaic Variables .

a 2% of 25 44

| % of as- 64
] % of 65
";% French
fAsian (

',Scand1navianﬁ';ﬁm‘

High lncome

:High Educatiéh (8)
High. Manﬁfacturing

)‘\

JLow Menufacturing

ﬁCommerce
fChiId Uoman Ratio
7Number of Chi]dren

R

P

59’.1”; :
[ETIRNE E

e

',fnqa) (77,

--'(4) (7). (e)

A
f(7)
fjﬁ/A.;‘j
‘fﬁ&;AVF'
: saéﬁ,
- see ab
See. 2t

3.fsee;

“e(‘z);?‘,eg;l,,
ety

SETTI A
S S

4 years’ "of .age: to the" nuber of women age

'Number of ‘children (151}

is the average number of: ch%ldreﬁ?['“:

' under 24 years of age and staying at ‘home .-
"There {s a to{al of 29 vartables. : i

RIS

B .

(10)

.x(s) (iérif':*”'

S

Note Child NoMan Ratio 198) is the nunber of chaldren less than

d- 25-44.

‘229

>

LI

Female

e L




‘at"tﬁase equatlons, data p01nts W1t2 ‘large Mahalan0b1sf"”
- O, -

'\.'

dlstance or Cook's D (Fox 19840 are tested for removal N

~,

ellmlnated from the analy51s only

statlstlcs and hlgh co€ff1c1ent of determlnatlon.‘To arrlve S

o ;”/«: Data p01nts VWIll be treated as jval1d outllers andfh -

that results 51m:ff'f*

better f1t Of h model elther by 1ﬂ:rea51ng the R’ orf.*‘“f

educ1ng the standard error of '

;.p]pts

statlstlcal package for best subset analy51s.gg,

"in?hﬁg normal probab111ty;u | re Anot avallable from hthea"

P

Dl ,Hhhsﬂv h Rz ar gﬁlatlvely 1 ﬁ*
i socmoeconomlc studles,:

'7b1£ avallable

> }_V'h‘prlmadrly because wewrhavepfnotf 1ncluded “'all p0551b1et3

. thocloeconomlc,varyﬂbles that could affect cancer mortallty~
,, SRR . S : co .

v

i;@j"f 7. 3 Male Regressxon Results -

stlmate._For th1s -analysls,’l*‘“”

_.,:.:Whlch 15 tYPICal for-'-' e
ve doixnot expect that the normalstff '

;wouldf 1nd1cate= any smooth patterns,"”’

',fif:rﬁfb;;xﬁfwrnd Table »7 3 ;.t;e beSt subsets of varlables selected%;@;gf

for the the diff”jegt cancer sxtes are prov1ded along w1th ;‘

correspondlng 5ummary statlstlcs..For comparlson,_the‘

%lue of R’ and’standard error off estlmate;‘w1thout caSe‘ g

f;j-ﬂa :. 13 var1ables. Varlables that are not chosen ﬁbr a partrtular

'Tﬁ‘iwk_:cancer sxte are left biank 1n the Table. w_bf

yfﬁ;w deletlons are also glven. The varnables llsted are based onh7.~ .

the largest sub&étfof total cancer mortallt ' wh1ch 1ncludes.h
o



Table‘7:3 Best P0551ble Sdbset

Mortality by Selected Sltes, Canada, 1976
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" ‘Source!

-aist_ possible. subset
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A}analy51s but never selected for any subsets?

?Wlth thefﬁl'.”
e g .& S

w:33ekcept1on ofallth” dummy g var;ableé thef feg,2551¢nrr*’"
T (‘ . '“.—' . . . <. L

[ .

‘ggcoe¢f1c1ents are standardlzed coeff1c1ents._The_ reason for;f"

-Q:report1ng unstandard1zed

”coeff1c1ents 'i£°?[gjﬁh dummyyf“"“

‘:var1ables is that these category varlables, hav1ng values ofjffvﬁz

:*A1sljust 0 57 of total cancer mort

:ﬁjalso assod1ated thh the 1argest

»

‘dReportlng the;r standardlzd coeff1c1ents rs d1scouraged (Fox‘:"

'fset of varlables do only moderately well The largest valuefd‘

tTv[ and 0, cannot 1ncrease by standard dev1at10n. S

l

el L

e L e e

o~

'1“f1984> '7??'3f'f=_-f.'ﬂ;fff;§4f *a;;,vT:*éf'*"ﬁ%{":Lﬂ;-,,‘f@J

A

From tée gl%en Rz var1ables selected from'tou glven, e

' o

rty Unfortunately,,lt 1s'ﬁy,;~

L]

andard erpor{of estlmate.tunuyé

‘fs;we move on to the fourmspec1f1c cancer '51tes, fwe }@'“ '

-“.IQ

-f that h standard errors of est1mate decl1ne ﬁhch £astvr',i'

than the values of R2

TheSe' changes cautlon us that 1t 1s not always best tof'fl

-.\n

,;rcomblne a11 cancer 51tes 1nto a 51ngle category, whether theEilyff

[ -

f5vo§ject1ves tﬂbe,“ 1dent1f1cat10n :of cancerous factors orf

‘;d1fferent1al analysii‘

..reacf the1r ownﬂ

s ,"c‘{).f ; "0- .,'»_q,'q;;?:éx “f

ffﬁnaiviaual sancer 0
Vlrtﬁﬁﬁﬁgr way tOO'QrdSUS sak

: 0y

.-efand demographlc condltlons..Ev1dent1y, thisldid 1ndee& %Fake'gj'“

_place"fin;vgthef fzve ‘subsets., Wer can. f1nd armost ‘?f?tlﬂ

- d

'~f:d1st1ngu1shable pattern of appearance fcn%s the varlableshilvyg

£

Alyother than the three age’ categorles. Even when they t%aﬁiup": o

'W1th other varlables, the1r effects and thelr belng sélquédf‘

s : RTINS P Y
c . .‘r;‘,‘w,“

dlffer from'when theyJare by themselves.»--f'f"&wa

Y

. S



'h3, /the*tyoes of cancer are spec1f1c,'can we determhne o”;dfl

L E

"ilfing:_terth;'bfj pollCY mak1ng cancer preventxon; Sl

I
.

"Programs; 1nformatlo recelved Erom overall ' cancerdﬂrfvl

.-

mortallty[.analy51s can,.at tlmes, be 1mpract1cal Only whendﬁ'tr

"~f; whlch klnds of areas (as 1n oux present study) have unusualy St

. f:hlgh r1sks, and under what codﬁltlons. These flml'atlons of*l:.ﬂd«

'ﬁ"gtotal~ cancer mortallty must be kept in. m1nd when we comparerr

”'1ts 51gn1f;cant -varLables _w1th those ’offft »}‘1qd1v1dualﬂfg

;cancer 51tes.;-~"gci,lp.\\.?é_n.3;ntga

Y

o As suggested earller,nage appears_‘rather consustentlgéf :ﬁ;*

.'across all f1ve equatlons. The exceptlon is" the 25 44 agel

-lif;group, Wthh shows.u WIth '5< negatlve Meffect'fin stomachtﬁv

*fa;haé falled to be-

’.

e

t

fcancer,' Also carry1ﬁg negatlve 51gns 1s'the oldest group ofg”‘
'1ndr vals 65 andihbove. Only 1n cancer ' itheh 1ntest1ne5f

_'ﬁ'nnexpecbed nega 1ve_
'fi§coeff1c1ents, espec1éaly those for fthédgoldest ,ag group,'

- appear gto contradlct the} fact 'that' Cancsfa mortalxty@'_‘fi;

'1ncreases w1th age. ;'h - 't'J‘_‘i~ SR

| Yet, we must take note that attrlbutes of aggregate andi”
-'hlnd1V1dual data must be d1fferent1ated The present resultS'
'fmerely 1nd1cate that an 1ncrease in’ the proportlon of males-r"”
gover 65 would lower thei cancer deatﬁ? rates inﬂ'a‘ census &*
:d1v151on.,>1t would be erroneous rtoﬂ 1nfer, that cancer

';Imortal1ty decllnes w1th age._The questlonE”tog Ue resolved

-nonetheless, is (iy the concentrat1on of elderly males has a
negative effect o ;local cancer death rates.»T

- » B - A .

ox‘ o ..,._



s

B portray a collectlon 9& the features'.thdt d15t1ngu1sh low:

) those: 65hrand above dould have ,been masked by“ thy

:fre51d1ng, wh1ch are less affluent,v loﬁ: manu{éctur1ng,} anﬂf~‘.

wrural areas. To putvlt dlfferently, the coeff1c1ents could:f~¢({f

:ls appear_ t°~ be well matched by a lanﬁ(

&

'-,m"\'

The answers are ev1dent from the

APPGNdIX {f3ﬁfgfh f1gures show that the proportlf*“":

N :

'fﬁlmales above 65 1s 1nverselz§.related to/ h1gh j1ncome -and,-a~ .

4

manufactur1ng areas,:[bo of wh1ch are largely p051t1ve1y

assoaQA;

propert1es, the negatxve coeff1C1ents aregnot unantlcipated

ed wlth 7Ancer morta11tyx’ leen' these. statlst1cal

From the= perspectlve fbf_'“i

3 R

relat10nsh1ps' emerge,_ understandab:y, -as.maleskhave thelr\n&"

from 1ndustra11zed and expen51ve areas. {Aj correlatlon fof” L

0 454 between’ proport1on of elderly males and labour forgp N
. : e \ .
,used- inv regre551on) .reyeals, -

pr1mary 1ndust;m Cnot

1nstead of the elderlleso 1nvolvement" the,pr;mapyfsector,vf

kE » SR TER L o -
These correlatlons denote that p051t1Ve effects from”’

characterlstlcs of e' Census D1v151ons 1n whzch they areifV

H(

v : e SO SR .'_:a.".-l f
cancer death rate a;%as. . ,"ﬁ,,g_:;'v ;}f S s Foow

\_

Even so age »effects *sho;h J‘not: be dlsm1ssed he f'fi-

marked decl1ne ef stomach qpncer— oted between 1960 ahd 1974

(Nat10na1 Health and Welfare 19ﬁi; Stat1st1cs Canada 1977)

; hfcoeff1c1ent._'

o b v .
In fact the youngest agqurouﬁa of -44 al.so :d&playﬁ' the .

“.

Lo



S .a'q'c'*hv o s?;:?\¢ |
same uegat1ve 51gn and has m e\or e s equal strength
" 'Regardlng—ehe mlddle age g;gup of 45 64 sl1ghtly mxxed '
results are. found Wh1le a;.small megatlve coeff1c1§nt isi e
’._reg1stered for 1ntest1na1 cancer, lung cancer scores theff-.,
"-'largest pos1t1ve coeff1c1ent tompared ”;thé~ oldest -agefff*

group,_ the 519{

of the coefflclents deplct much better the:fﬁ
movemqifs of cance-:mortallty betyeen 1966 and 1976 S@udlesbﬁlv
by Natlonal Health and Welfare (1976) and Staglgtlcs;Canada“

(1977) have both 1nd1cated a sharp 1pcrease of lung cancer'

:” mortal1ty, partlcularly 1h mdles above 35 years of age;

PEE

fgl;jjif Although the latter has also treported no 's1gn1f1cant

ERE o
~“changes in” 1ntest1nal and bladder cancer fOr the 45 79 and

a« o
the under 65-ageWQroups, respectlvely,,wh‘g ag‘_ieffects of

these two cancer 51tes shown 1n Flg.”
partlally support thef dlrectlons of; the1r regre551on
Foeff1c1ents.p We canlobseqya1n these dlagrams that the age
effects of the two cancer 51tes are mOV1ng slowly awayy-rrom X

b o A
negat1ve values uin 1966 to 1976 The pace of movement is

s ,a‘ Y

jhsllghtly faster_ln bladder cancer fggan ﬁin‘ cancer pofd the

1ntest1ne..7§Consequently, hthe:: pos1t1Ve f and :negatfve;?

coeff1c1ents for bladderfv;andaif1ntest1nal ;cancer are

"reasonable..
e 1

5.;r4 and 5.19, dc}"*- N

’In contrast to the performance of the three age groups,;ﬂf“’

[ﬁfseveral p01nts demaﬁd our attent1ons.,F1rst males between.
i25 and 44 yearsﬂﬂf agé are 1n the1r pr1me worklng years, and
'c'they pcant beA expected to. he exposed to most occupatlonal
"pwr4hazards,‘1ncludrng those that are cancer 1nduc1ng get,,a“hed

o A v»}.__ = B
Ve e T

3
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’percentage ‘of . males 1n thys age group has the least effect

:;onﬂ;th >f1ve typesuof cancer;-Thls could a result of the

”<frlong 1ncubatlon perlod requ1red by most cancer carc1nogens.' S

{ '.
i Males betweJn and 64 on the contrary, are 1n the

(”ﬁdlatte: half of thélr work1ng Years,'fbutj the1r proportlonﬁu

& -

’

'ﬂ3uthat, 1ﬁ con51der1ng age e\Sect alone on cancer mortallty,

-,

Qe

iy
L e

v_latency perlod of about*2%fyear! shpuld be allpwed Cole andkj‘

. ;7¥oreflecé{th

h Also enough t1me related te ,he latency perlod has

ratlonale fortfsuch:>performance could be that m

!
,' . -~

Tor most carc1nogens present 1n th ~_workmg env1ronment

- hlgh rls§ -of cancer.' Thls group s regre551on

—

hTH&mortallty movements durrhg the decade of 1966 1976._ The -

LY

;lt‘ these'u ages have B accumulated

¥,

: carc1nogens§ifrom the workl enV1ronment or oﬁher sources.;

LoaT

for cancer to emerge. As a result, personal r1sk domxnates.;lf

f“s‘;more‘ llkelyr';han the proport1on 1n other age groups tqH

'»‘Jcoeff1C1ents _ closeiy - folloJ ‘the dlrectlons 'df cancer;p*°

'y. Lastly, aJd contrary to the m1ddle age. group, _the%r

coefflclents forg the proportlon of elderly males largely

- +.

'ﬁecho features of low cancer mortal1ty areas. -Selective‘

asrelocation» after zretlremgnt is. a maln fasgor. It 1s also

,5poss1ble thpt,_once cancer ’s«detected pat1ents return to-'

LI

igurban centers where med1cal fac111t1es re~ more

R B

1comprehen§1ve.» Thls ; aga;n- 1nten51fles u”théﬂj ﬁinversém_

~

N AT

L g g
[ ‘. ' '

bashows fthej most 1mpact Such contrasts 1nd1nect1y underllne:5~d3.

la"Goldman (1975) have recommended the ‘same _1ncubat10n_ perrod'j*a‘



f{f?relatlonshlp already dlscussed _ ‘ 5
PRANCS ,:4 AT LA
e - In h1s study spatlal dlsthzbutmon of Canad1an
3 'f'jmortallty,.lnc udlng cancer, erld (1980) reports that thls
e . nﬂ -

;gage group of 65 and above is partlcularly 1nfluent1al Our.‘

“'jcurrent flndlngs*suggest thatV&et least for cancer and‘ forv:

N

S o [ :
';-_g'..males,'ga" larggatoncentratzon of elderlles does not Warrant

3,

‘h1gh death rates,;\’fj:.a»,ﬂ4flfl'ahhh}””fu.vwd['jv,‘f%A:vV‘

n‘ﬁ7r.c’>} Regardlng ' ethn1c1t1es,'_‘the"~hsians (Chlnese and
.*;,v L . : (,_-‘

JapaneSe) hav:?deen precluded from all f1ve equat1ons. 1The

'} Sgend1nav1ans,vl;n))thed contrary, have negatlve effects on”
S, ‘ Q"\{i - . N IR

:total cancer and on cancer of the 1ntest1nes and lung The1r

’ﬂ@§@§1 r" prevlous findlngs (Ch01,;.1968 Newman and Spengler,

{ 1934) fFor the French"results are more cgﬂplex Basacallyﬁﬁf“fh
% .,‘.'.4'<’ ' : "“.-.‘},:.u: .l ST
i an® 1ncrease 1n thlS ethn1c group w1ll ralse the death* rate

‘.v

o

: but loweri‘the lrate from 1ntest1ne,"{ﬂ”
‘cancer.‘ Reversed patterns . f these »
Tgsuggested £or thefﬂhgllsh; 51nce the1rv'?
‘”jis. 1ﬁverselY correlated w1th he“t*"ﬂ
@60

h actual reglonal-varlat1ons, -ourf results

giat thlswstageware ]USt partlally suppgmted Ev1dence reveals fﬁn;

§3960 to 1973 stomach cancér death rate is ‘1ndeed |

f?i;;}£q7;lthat‘from
h. ._hlghésti ‘nﬁ Quebec, where. the French proportlon -1s the
,{if'?f ,,lar Et.0 Howevé%, hin Ontar1o,sf Man1toba, 'landfk Br1t1sh
| Colaibla,ﬁ ~with Engllsh as the major ethnlc group, lung
. cancer eéieedS”éhe n£¥1onal level (Statlstlcs Canaig 1977)
g0 S ,;,.*p, SR R o N O




2.
[2s

='alrgn wlth observed reg1ona1 'dlffer

"-kaverage have 51gn1f1cantly h1gher death~d'

‘(1977) hav“f

"1969 1971, Yet,-nelthe

'c"-'"

fﬂFor"tntestlnal and bladder cancers, however, there igs 11ttle

,./ A

PO =

“mortallty in Quebec In the case of total cancer mortal1ty,

———

"‘the percentage of Frenc%;gs not selected at all

Apparently,, thév

fects 'f French ethn1c1ty after

"fllter1ng oﬁtnﬂ1nfluences from'other sousces, do not'always

 1at1ons. “ln' other

':7r3$;:f words, jethnlclty ~can -work 1ndependently, perhaps through

cultural hab1ts,‘as well as jolntly w1th other"factors on

3

‘o

cancer mortallty., ThlS becomes eV1dent when we evaluate

. ‘nfﬂlncome and educatlon.vRegress1on results show that’these two

"nTurnxng flrst to level of 1nc¢me, areas thaﬁ‘are, above ‘the

-~

1;cancer and 1n bladder and lung cancer. The ﬁjlmpact onlung ;

hcancer 1s partlcularly outstandlng

In comparlson to prev1ous 1ncome d1fferent1a1 studies,

Our f1nd1ngs are ratner conflicxual Only Lerner and Stutzl"
. ,' ' . : '\_
repbrted a. dlrect connectlon between 1ncome and,

'the

’mortality, in:

"complxanEe betweenit t%‘ ». coef£1c1ents' and the1r§ hlgh ”Q;_J

"7soc1oeconom1c)var1ables by themselves have opp051ng effects.-'

'esfin‘overallsgi_’

Un1ted States for 1959 1961‘andg>f“

dszerentlatlonlﬁbor~ householdi?

”1ncome fi employed in: thelrzzanalys1s.' Comparab111ty 1s_”_[ i

?ﬁ;itherefore 11m1ted More relevant to our analys1s' are-—the
ifﬁstudles- byz Wrgle. (1977) and ‘the Health and’ Welfare Canada
’_Q(1950) Both have reported a negatlve _relat1onsh1p between

Tylevel of census tract 1ncome and cancer death rate.
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,

"hToj:ekplain such dlvers t1es (;s not easy however,f“

speculat1on is in order.:F“

l"D'

t' the methodologll, _nd unltsv

oi analy51s r : completery d1f£erept | s1ng the: Censusﬂ

-

'1v1srons as the \hnlt féf analy51s may haVe 1ntroduced”t

'gregt r. heterogenelty 1nt%nour raﬁplts or 1nformat10n could"

-

be lost\ as Census Tracts,aqgfﬁ ﬁétedigafn,-other words,

. Rh _‘-', !
the' relatlonshlp bethen 1%%‘

vary as areal unlts -di fer.,”%f wn%%; .
R : A ‘ ‘c' ‘
. ‘ N

Second .it' is- not _unl;{ely that the level of 1ncome
actually has a p051t1ve relatlonshlp w1th cancer; mortallty.'

There 1s a’ common notlon that cancer 1s pr1mar1%x assoc1ated‘

y1th ‘an . affluent llfe _style. ThlS latq‘;~ posrtrve_,;

’ correlatlon emerges‘conly ~When‘-the' influences_zofatother
factors are removed S
TR , . ’

v'rfﬁﬁ's*h,“ Studles iny, McM1chael ‘-(1981)f-~;arn~"59ain§tfj
t confoundlng and 1nteract1ve eff@cts embedded in: soc1al classlg

analys{s of cancer mortallty.wv_n'iour case, undesired.
) . e B . ' -./ N
1nfluences- are statlstlcally e11m1nated and 'thé(; real

.

pattern ié{ reflected by the p051t1ve partlal regress;on

t

coeff1c1ents. Lastlg, dlfferences in the cuttlng p01nt 'of

average hOUSehold income Ac_ ‘produce ‘the confllct1ng iy
results. _—
K For example,.'lf our hatlonal average of $8617 1s used‘

to separate hlgh and low census tracts 1n the two. Onfarlo

’ :‘c1t1es examlned by ngle (1977) then the hlgher number o?r

lung‘cancer deaths (150 versus 138) is also ‘L"‘the" mqrq -

@affluent *areas. Based -on these poss1b111t1es,

our presenﬁ,4’



;ff1n%1ngsij are not w1thout any foundatlons. Support 1s found;hQﬁﬁ

: rwhen we con51derl

N cancer, respectlvely. No more 1nteract10ns are seleated ‘fbrsﬁ?

;*"the rema1ning cancer 51tes.. These results sdggest thach'wh

‘ffdepends on 1nd1v1duals ilfe cycles and ‘the spec1f1c‘§hncerr7“g"
'51tes beang examlned Regardlng ethn1c1ty, the proportlog off“

'uﬂ'_iFrench wh1ch prev1ously has had no effect on total cnncerfi_h

e

he 1nteract1ve varlables o& 1ncome.,

5Twc7'ypes of 1ncome 1nteractlons are evaluated w1th age -

. -

l;;and ethn1c1ty %gr the formﬂr, men aged 25 44 and 45‘64 '1ngﬁti

2

"‘hlgh 1ncome areas have a ‘pos1t1ve 1mpact on lung and bladder

LE

.5,

'L“Fieconomlc well belng has no unlque pattern of 1nf1uence but'j7~'”"

| ?f_but negatlve effect on bladder cancer,.now d1splays posrtlveﬁ

ﬁxmpacts on both 51tes for those 1n h1gh 1ncome areas.

:'1neome.i Thls prov1des ev1dence that 1neome dlfferentlals,,?-f

-;terms 1nvolv1ng the proport1on of French have 51gns 1n lineffV:"'
Cowd th the h1gh cancer mortallty 1n Quebec. As a result thereh“'

.?15 ev1dence 1n our f1nd1ngs of a dlrect relatlonshlp between""

N

’

’Slnce the percentage Qf Engllsh 1ncreases 'é FrenChhfjf
hfdecreases, e can 1nfer that the formergiave=lower overallhh

“and bladder cancer mortallty, even for the same 1eve15' of

, 1

-.{wlthout taklng ethn1c background Alnto consrderatlon' mlghtfghhd”]

\lead ‘t b1ased f1nd1ngs.'fAt= this p01nt allﬂlnteractloqgcrrn}f

RS

jflncome and cancer death rate.'_ S [ L e
o - - o DR R
“ﬂ For;'thev;next 1 soc1oeconom1c _ var1able, f'levell; of

'&

4'wyeducat1on, Qh flndlngs aaref less controv51al.,'Fchth154“"

?var1able by 1tself an 1nverse relatlonshlp 1swobserved w1th»”"'

n}stoma;h and lung cancer. Of part1cu1ar 1nterest are tbe t'pft

b ; BRI

B IR T o . : .. . .



,_._“_
-

extreme effects .ij 1ncome and educatxon on.: lung cancer.r

‘.ThEIr opp051ng 1mpacts reveal perhaps, ,&hat ‘whlle income;ﬂv;“,

- determlnes' one s poss1ble —llfe style,,veducatlon helps 1nhﬁfjnﬂ”f

-”:débldﬁng how £o EUIflll °°§ § de51res,l gzvenr“tthe,ffl”}fﬂ

o alternatlves. :QEorf ex&mple,fﬁfne must Auelght 'theﬂ br1£f7ﬂ~"

—

satlsfactlon galned from elgarette smoklng and the 1ong term
1'health hazaro.-_rff"jj_mf'fivf}i‘gffi h'-.‘;ﬁ’if;

‘f'_ Wlth regard to the 1nteract1bn bétweéﬁ educatlon and7#«'

,agé,a.pﬁr"results'.are once agaln dlfferent. For males aged S

.25 -44 and nf hlgh_ educatlon rareas\ they have posrt1veﬁ
»1nfluences on total canver and cancer of the 1ntest1nes.vThe_/

'study by Kltagawa and Hauser (1973) on the Un1ted states

1960 report '7 1nverse relat1onsh1p between years _offy]

: :schooylng and cancer death rates for males 1n the 25 64 agél];"=“‘

‘).

"bracke&. Unfortunately, no: Canad1an stud1es on th1s SUbJeCt”.,.

f‘are avallable for comparlsoﬂ?

e

. Further dlscrepancy "appears 'as.3ne' lookl ‘ :the,vf

o 1nteractlon betWeen«educatlon and ethn1c1ty The proport1on,flf,f,

‘ the’ French 1n hlgh educat1on areas has sxgnlflcantly h1gher'
_ P :
,“lung cancer mortallty. Ne ertheless, the coeff1c1ent allgnsm

’7w1th the h1gH‘lung cancer mortallty and the 1arge number of'_‘
- , & :
‘regnlar c1garette smokers =in Quebec (Health Protect1on

Branch 1°76)

f

An examlnatlon of the 1ndustrlal varlables reveals thatfw

'the percentages of the labOur force engaged in constructxon,d

. commJnlcatlon f1nance, and trade' have merely marginaLvan‘

effects on the selected cancer sxtes. Of all the 51gn1chant'“

N

&



' w1th \\h\ f1nd1ngs y Howe

N 'S /7 4
B 1ntest1na ,cancer deaths among

-1ndustry

results, -only cancer: ofﬁ the Estomach and 1ntest1nes havefﬁ;

_reglstered pos1t1ve coeff1c1ents ,mhe latter--ls 'con51stent€1g

;hfiﬁ.fy;,}/; 1 The low—level manufacturing areas have sma;g r cancer;ﬂff“':‘

death rates, malnlyfrn cancer Of the stomach 4;

l]'

Q\thather surprlslngly

group together thh y
R fD,.:

cw! le§e1 of mand&acthr1ng have a

£ the lung.f}f:f-

'“'?n of males &n the 25 44'}fﬁ”5'

;f pos1t1ve anfluence on death rates from ﬁﬁkebtlnal and lung‘
;-fffpf cancer. Thes' changesA denore that he advantages from low_"“
i S . 6 ad not bené%%t all;aages‘ eqqally._ :
':offEspéc1albyﬂqﬁor maLes in prlme worklng years; 1nvolvement in ia‘
ndustr{es\ofher than mannfacturlng have eScalated thelr'-vf‘f?
a.rrithose two cancer;s ¥ s Apparently, there 1s a need

-'1nqu1r1es to hook 1ntoi the,f 1ndustr1a1

Sy . ) "

Qhagéuareas and\thelr relathnshlp wnth
’ T ;e 3

’jj~1ffi[i‘by Howe and Llndsay (1983) on- the Canad1an labor force from

‘1",.,

vl ,.;.ﬂ1973 found ne statlstlcallY —Slgnlflca“t skcess
R g o

_f. ».

»f1elds ?ore less the same result Percentage of m1n1ng

Sie gt s
AN N

"ﬂ?FL labourLforce has Just a\sma}l negatlve 1mpact on’ 1ntest1nal

/

A PR

Ly
E—o
.
e
R

\s'aariSe. when “'the . regions

',stﬁtaﬁ; a§xthe m1n1ng 1ndustry 1s concerned the ?%udy T

Forf‘the'~wost,:-wﬁich3inciddes'f:



’hBrltlsh Columbla and Vthe fpfaiffe Prov1nces, m1n1ng haslgfr

-“negat1ve 1nfluences on’ overall cancer, as well as stomacthfr*”'

- ’ £

;_and bladder cancer.c In Ontarlo, howevef m1n1ng decreasesh;.;l“f

~7¥deaths from bladder cancer but 1ntreases those from lgng' -
;cancer,:and all cancer 51tes comblned

The p051t1ve 1mpact of Ontarlo m1n1ng on ,lung canoercii

.1"dem§hds‘ spec1al Aattentlon., Studles by Flnkelsteln et al?;efu'_t

}

:‘(1982)'305 Hewztt (1976) have noted escalated cancer rlski"'""ﬂ

‘l1nclud1ng lung cancer.f among Ontarlo,vuranlum mlners andf:- o

¥ : N

{those haV1ng SPllCOSlS. Thereforg, 1t seems that the absencef_
Lof the m1n1ng effect 1n the study by Howe and Llndsay (4983)jlj““'
'lh1s due not to an 1nsuff1c1ent latency perlod but rather ‘toff

.th lack of reg1%nal d1fferent1at1on. In other words, 1t 1s?fggﬁd

. . Q . \ ( . ' . :‘:
‘vlmportant to . rccognlze the types and locatlons‘ t mrpungv_; S

"Qolnvolved 1 Slmply assess1ng overall {'1mpact would betﬂ"”d’

‘ 1neffectual if pol1cy 1mp11cat10ns are to be cons1dered

q‘d f;,_

-'17 4 Female Regress1on Results , f,r].‘ -“'-#"‘ :f;;Vﬁ‘“

LR

Compared to the males, equatlons for women in géneral'»

have' fewer varlables and a lower R?. The regre851on resultsv'

' 1-are glven 1n Table 7;4. The . correlat;ons“aref g1ven in

Appendlx 14 ' Except for bladder cancer, values of . R"range

o from a hlgh oF 0. 47 of total cancer to a meager O l9 of lung"

.cancer. Bladder cancer, wh1ch H%s an: 1mpne551ve ﬁ’ of 0 67 e

actually would have the least of 1ts var1at1on4;i€la1ned 1£~

_not for the dummy var1ab1e separat1ng ar?ﬂ‘ vlth no. bladdef"7 L

’cancer deaths from the rest.
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'fﬁﬁr Mortalrty by Selected S1tes
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To account for the poor performance of the model fewer:jl"”x"

-f”females'f Part1c1pat1ng g iﬁf; hazardous, behav1our§\ ;haha::”

";occupatlons can m1n1mlze the explanatory poweﬂ of the chosen}ff'

K.

'{?socioec

. ‘cancer/ eaths ~are. from breast cancer~

-'iﬁumbre blologlcahjy than‘ soc1oeconom1cally 1nduced ﬁu.
‘-f'fuather lower R2 5';_j'_'&ggf' '

Turnlng our attent1 n to the age groups,”we would:‘notlﬂﬂ

lomlC vaﬁlables. Also,'a major portlon of femaleaj‘;

H‘d the fact that 1t:.,_.

. I,
be too. sur-prlsed togf d that the youngest group of 25*44'_

*has more im ortance fo; gemales' than for” males. Th1s it

malnly because more females dlednfrom cancer at’ these ages,

liiﬂlargely from breast 'canper.. Such patterns are correctly?ﬂ

ireflected by the. p051t1‘e coeff1c1ents for both total andi

- jbreast cancer..‘Fo.f 1ntest1nal cancer,'.wh1ch “ha s{_gthe“ R

'_remalnlng p051t1ve coeff1c1ent the present flndlng‘suggests"
'that women 25 44 years of age Stlll face con51derable, rlsk"

"desplte 1mprovements in the1r death rates (Statlstlcs Canada*

L

1977) .

_ Regardlng the 45 64 age group, 51gn1f1cant coeff1c1entsf*

are: found for 1ntest1nal and . lung cancer only\ In compar1son_f

‘

f;to males,=:it”:is' hard to note that the proport1on of"“

‘_'mlddle "aged females: exe@;s less rnfluence .on ¢ cancer

e

v‘mortal1ty. Th1s could be - accounted for. by . thé age*sex

’,"dlfferentlal of cancer' mortality. ‘With few ef:;ftions,.

3Jemp1r1cal ev1dence generally reveals hlgher female

”fcancer death rates pr1or to age 45-50, but the 51tuat10n s -

-_freversed after these ages. As far as the oldes€ age group of

an male.

TS B
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”1}65 and above 115 concerned the pattern of effects alsod;

'departs from that observed among the males. Instead of all~

;.negatlve .coeff1c1ents, posrtlve” ;mpacts are now found on"

?pftotal and 1ntest1nal)cancers. '_Q'

blfferent explanatlons account rfbr#,theftwo negéti&é_,fx

» )

l:effects..The remarkable dec11n1ng trend Since' the 1960 S;_"L

'lf;(Stat1st1cst Canada 1977) could be the ma1n reason for the

'fnegatlve coeff1c1ent assoc1ated w1th stomach cancer._ Forf?

'”“j}lung cancer, :the proportlon of elderly females could haveFf

rpfparalleled thelr male counterparts by reflectlng the1rh

Q're51dent1a1 areal characterlstICS4; These are. low 1ncome,7»

..;manufacturlng areas w1th low cancer mortallty. f. _Vﬁ;f _'sl-3'u

“:The‘ longer, female llfe expectancy mlght make 1nd1rect‘”fﬂ o

. .

:lifcontrlbutlons to the p051t1ve 1mpacts. ThlS appearS'?to be;_g

| thep case 'for total cancer mortal1ty..As greater numbers ofh

T;females surv1ve to advanced ages, the result 1s not only fihu_:';v

.'”largerd elderly populat1on at rlsk but also a longer perlodff[fVE

“z~£,pf7~exPosure and 1ncubat10n.;vF total -and?’;lntestlnalfpu-

”cancers, ithe7 outstand1ngly hlgh cancer rlsk outwelghts thevf'
if.effects of areal features and therefore turns.-ln'aposrtlveff

:icoeff1c1ents.u

—'»

Mov1ng to the ethnlc varlables,unnep flrst ~not1ce-;thei““f7'f

[ 3

anegatlve 1mpact of the Scandlnav1ans on stomach cancer. The;ff_f?”

 result ,"” unexpected :and 1t clearly contradlcts _the?d;ffff

"npos1tivei 1mpéct uncovered _for' males. Such contradlctlon“,“

4caut1ons us that 1t is not necessary for both sexes-rof :an.;l_m;.

'7ygeth"1¢ group to have equal rlsk 1n the same cancer s1te.-Asf5‘

e



”ffOrifgﬁ’” Ae1ans;: the1r .concentratlon 1nlan area tendg to R,

o ;lower stomach and 1ntest1na1 cancer death rates,-fbutf,ralse
_;5‘__Cd:ratee from bladder cancer. Slnce some stud1es report hlgherzdwﬁ
T”':;Stqmach cancer mortallty among he” Japanese, (K1ng d{“"
“if:ﬁaeﬁséel 1973 Klng et -a1-2-1985) 1t may not be w1se tot-ﬁ'

[;w1th the Chlnese 1nto one 51ngle group.

- 7~comhine5,f¢
'"ffelY)fuavallable- data do ‘an Pefmlt 7us?tot,j:f

o !fanalyee them'lnd1v1dually. Desplte these shortcomrngs,-.the

-?»iabSencef'”f effeqts ,o breast cancer Stlll parallels thed

"Q.lon of low breast cancer deaths among these -two

x:_ oups 1n the Unlted States (Klng and Haenszel 1973)
iThe prOportlon of female French populatlon affects stomach;*l
;lf“and lung cancer n_athed same way as for males Also,«the__
5,fpatterns of 1nf1uences comply w1th hex observed reglonalf?
dlfferentlatlons. That ejf hlgh _stomach cancer mortalltylﬁh
"10ccurs 1n areas f: French concentratlon and h1gh lungfl:
_E'fcancer death rates 1n areas w1th a. large Engllsh populatlon
Checklng on. the soc1oeconom1c var1ables,'we once agarn-

)

fflnd they have dlfferent i ¢ on female cancer mortal1tV‘

,Frrst, the lével of 1ncome affec S fewer cancer 51tes thamfg
’.they 7i' does ;fa; ,males. Th1 ,v1n turn prov1des partial ,ffﬁ
:vsupport to our earller suggestlon that females gare' lesade"f
J;lg.:ﬁ 11kely than males to h%ye thelr cancer"ortal1ty affected byﬂ:
L ‘Asoc1oeconom1c 'env1ronment. Second hlgh 1ncome areasf
“ftactually have lower death rates 1n overall cancer and 1n‘
i?ﬂ”f_] fl-cancer :jf the' stomach Forftzmales,;' excepk 'uﬁor ;athe‘
;Efffﬁﬂgjjglnslgn1f1cant negatrve; coeff1c1ent of stomach cancer; the

R TR ol . v - ‘. : .- : &
. . L e Yy . - R = L o B :

z



‘hkf relat1onsh1ps revealed are a11 pos1t1Ve.“

"jﬁeffects to be observed share l1ftle in common Wlthg-

s
s

s L . N . G,

EVen when compared w1th the past analy51s,'our present

ﬁresults fund themselves 'W1th 11tt1e support. The study by”f

';.fthe HealtH® nd Welfare Canada (1980) d1d t observe‘hanyE’

,

| hlnot1ceable .1ncome' varlatlons 1i female total and bladder"

_cancer , mortallty 'Ff thls, dlfferences | lﬁ 'ftheh?

categorlzatlon of 1ncome level cannot be ruled out as one of

Y . . Kj

fthe underlylng factors. G1ven the lack of ev1dence,'-he-'Can
'-jonly vspeculatev that male and female cancer mortallty react

.::.unequally to the same 1ncome status} Whlch could be due,‘

7ifposs1bly, to of the d1vers1f1ed llfe styles and occupatlonal-

v

"heﬁzards.. I A o
B ) . : ..r’._’»}-‘.ad . .;,.“.”'; :."*," " . . : . /

An" 1nverse relatlonshlp emerges when we: cons1der the* ~
f'tlnteractlon between 1ncome level and 'age.' Females 25—44'
years of age 1n hlgh 1ncome ureas have fewer overall cancer'\

i'fdeath Thls result seems ta suggest that females In3 thrs*ff‘

'”category behave ratherr dlfferently,_"resu1t1ng in lower"

v

o cancer mortallty, from those 1n low 1ncome areas. - Wher weh'

bl

'7COn51der the3 1nteract10n -of'flncome and ethnlcity, the

“

Of the three ethn1c group selected for thlS study,_only

-the French proport1on has 51gn1f1cant 1nteract1ve effects.

'P051t1ve 1mpacts are found on total cancer and on cancer . of .

h',dthe 1ntest1nes. Obv1ously, such 1mpact departs drast1cally~_

.

ltfifrom vthe-‘nEgatlve effects ve. reported for level of 1ncdme;

CT - SR ) S “'Df)
'“ggalone. EVen 80 both are. w1th the reglonalf
d1fferent1atlons, i. e. death ratdi these two cancer s;tes
0_;_ (
Lo
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’urecall'_the direct ‘relatiOnshipfxi

*femalejsmoking; and, “hence, a posit \ys

‘arej more than: stat15t1ca1 artefacts' they are the latent

fh]FO' educat1on, _th rema1n1ng soc1oeconom1c varlable,j'

'u.-

effect ‘on cancers of the lung and breast are well suppo?tedh,hta

hYGraham, 1960 &4tagawa and Hauser, 1973' U'N-‘1982) ,As_farf

t

as' the latter LS concerned low fert1l1ty among h1gh social

"status women has been attrxbuted as the prlme factor. ‘With

N . -") M

_respect to the 1nﬁeract10ns of educatlon and age,'theimost

._.AJ.

(

8

o Females aged 25 to “44 hlgh 'educatlon. areas ‘have

'elseh}ere.~

It mlght be noted that thlS age group is: most llkely to

be . exposed to hazards from the work1ng envlronment, such as

B

Canadians (Health and: Welfare Canada 1976b) reveals that the

cancer. We may

'gteraction effect of

educatlon'andrage'is well'possib1e;

T

e

hare' always hlgher in Quebec.‘From these flndlngs, there are _ .C'-‘

‘,'reasons to bel1eve that the negatlve 1mpacts of 1ncome levelj¢" |
Z_ceffeCts ‘that: arlse only WBF” other 1nfluences are removed.._n'w"'
"the results are not as controver51al In fact, 1ts' p051t1ve.

Vfby prev1ous reports on dlrect relatlonshlps between ‘social -

'7class ’ and fema%é c1garette smoklng and breast :cancerfr

"71nterest1ng observatoh 1s 1ts d1rect 1mpaCt on 1U"9 'céncer-/

,s1gn1f1cantly hlgher lung cancer mortallty than those 11v1ng:c

‘c1garette smoklng, etc. The report on the smok1ng hab1ts of*

leen .soclalvclass and -



~

Turnlng to the 1nteractlon of edud?t1on and ethn1c1ty,_

Vo

’-only the effect from the proportlon fof French changes' ashf_ f:d

"“.educat1on level | is -varled ' and only breast cancer ‘is

'f: affected ‘At thlS p01nt, we may observe that the proportion_7 e

f French b} 1tself has not exerted any 1nfluences on breastff

'“';a cancik alfﬁough death rate 15 hlghest 1n areas‘;of arench'.w'(

onoentratlon.:v 5 _ o
-fq’Jdvf_ Yet, when the level .V»educatlon -i dlfferentlatedbl
L ' 73 o
‘p051t1ve 1mpacts that .ccord Wlth reg1onal varlatlons arlse.~‘

o Slmllar changes can alSo‘Qp observed ﬁor total cancer,}dfor‘

'wh1ch the French pdbulatlon is 1nf1uent1al Only when levelun

‘*of income is d1st1n%u1shed All these ‘show that _the' true"g
cancer -rlsk -fl& -any ethn1C' group 1s revealed only when:
soc1oec0nom1c cond1t1ons are con51dered 51mu1taneously

' fﬁ) W1thz regard to the group of 1ndustr1al var1ables, only
a few have 51gn1f1cant 1mpacts “on'_selected tcancéf‘ 51tes.
Dlscarded -from 'the analy51s ‘are :nining,_ constructlon,
f1nance, and trade. of the remalnlng ‘variables,g,the‘ hlgh nr

mannfacturlng -areas- have hlgher death rates from cancer of

;the bladdér and'the breast, Unlike the results 7orh-males,"

total : cancer mortallty is_ not_ affected uch d1ver51ty

el

indic es that the klnds of manufacturlng are 1 kely to be

2 differen .for the two sexes and p0551b1y less hazardous to

the health of females. R . = S e

'The' low manufacturlng areas are effectlve mainly in
' conJunctlon w1th the proport1on of French Total cancex and"

- cancer_ of the 1ntest1nes and the breast are all p051t1ve1y

QL
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.

”‘affected by th1s 1nteractlon term Except fo: breast cancer,_ |

5 |

' iit°' : p0551ble that h. French populatlon , int’_low.f B
'vmanufacturing 'areas le‘anleed other occupatlons or:
lllndustrles that have adverse effects v"_ 1ntest1na1 cancer

”'and on s1tes that are n‘t 1nc1uded 1n the presené\study. The

,-'latter could therefore,. result 15@ﬁﬁ?s1t1ve meacts_ﬂoqbf;

l’)y'

' ;overall cancer morta11ty ) ”Eﬁ e KJ/,J

ﬁfr breast cancef ’the ‘fads “that - it

nfbloLdglcally 1nduced reguures 'us?'to. consxd?r'a d1fferent

-1nterpretatlon of t 51gn1f1cant 1ndgstr1a1 varlables. They

should _be" treated as 1nd1cators of women part1c1pat1ng in
L ) -." ‘ o
~‘the labor’force,ﬁ_hlch consequently lead to 1ower'7fert111ty

.-or delayed ch:fx:bearlng The last two factors are the prlme

'suspects 1n.ﬁelatlon to breast cancer.

VTo"test. the effect ofifertility'on\this chief‘cancerl3ﬂ
51te among females, che average number of chlldren under 18%‘
_‘and staylng at home are used.. Though 1t is a crude measure”

of fert111€y, 'the result is' -~ an _expected”- negat1vey'

<

'coeff1c1ent. Unfortunately, ‘the interactipns between

lsoc1oeconom&c cond1t10ns and number of chlldren fa11 -toh be

selected 'and the dlfferentlal effects ‘cannot be tested

I'g

income show. some influence. 'Although . the negative

coefflclent 'is - statistically 1n51gn1f1cant, “its presence

'calls for 1specu1atlon. We .may remember; that number  of

) children by itselffalready hds an inverseveffect.on_breaSt-

"

%;ﬂ}s more .

Regardlng the 1nteract10ns of the number _ofd children

;.»Mthe soc1oeconom;c varlables,- only that w1th level of

]




. &*

1nterpreta€mn =

of - 1ncome4 1nd1rectly reduces breast cancer through %&rger'~

i?part1c1pat1on. e

.qu*v:.

cancer death rates. The 1nterdF ‘on term 1nd1cates that th1sj

chlldren effect"vwould be: ev
areas. ThlS suggests that there ‘*be some spec1al;

VEREY B
character1st1cs of the famllles 1n more affluent areas that

"contrlbute to even lower breast cancer mortallty

6mcould be - he‘ largerit

reas. It,hs not“unllkely that,'

famlly 51ze"1n 1gh 1ncome,?
’ "'Iv I3 lmfb "
’-_grven the- econom1c capab111t1e women of ¢ §hq%her -1ncome

bstatus; choosa to_lhave mﬁ;e‘ chlldren. Consequently,. he

"chlldren effect"-ﬁs’stronger 1n~.affluent -areas. If} thls-'

g va11d vthen uwe_”can f1nd twd opp051ng

0

'_effects operatlng on female breast cancer. Whlle the,yggvelf

=Y

'number of chaldren educatlon level 1ncreasesrbreast cancer-'

e ’ ’ ﬁ.‘

)

-4;hy lower1ng ferﬁillty by;;encouraglng female labor force'

T

oy o ST N
.'If_-th above relat1onsh1ps are trUG%»then the claSS?

T d1ffere1t1al studles on . breast cancer using ar cogp091te

fgindex' debeloped from 1ncome and .educat1on could lead to -
-b1ased re5ults. Under such c1rcumstances, the flndlngs would_

depend on the comparatlve strengths of ‘the two soc1oeconom1cf.

'varlablesufThe major shortcomlng of the above argument lies.

ﬂln the crude measurement of fertillty used ance the number'

LY

vt:of chlldren used in thls analy51s actually refers to ,those‘

‘ffunder 24 years 'of ge!‘and stay1ng at home, it is not

. adults choose to stay home for ar longer perlod of tlme."

inpossisle that in affluent areas, more young and unmarried

hlgh 1ncomeﬁw‘




T e R SRR
B S L, '-'»25&.¢"
'To'fput 'itiudifferentiy, our measurement of fertlllty
2 %
% . T

favou!s~the h1gh 1ncome areas. As a result,' r e‘ chxldren.',n

&

'*effect" is more pronounce in. such areas. 1f thls is so,,thenfnlf

«

L the 1nteract10n term would 1ntroduce a bias. to our study of f

f breast cancer mortal1ty The fact that 1t is not. s1gn1f1cant L

saves-'us from such a rlsk. Although - the above speculatlons_ih

w

de ' not - allow us to arrive at any -concrete solutioms:

. regarding the role of income in breast cancer, they do,

: pighright the need to treat these two §ocioeconomic

variables with caution. | ‘-

(
\

R



8 Summary and Suggestzons for Future Stud:es | 3;‘

.

’:The reduct1ons 1n human mortallty and the' correspondlng

1ncrease ;th llfe evoectancy are made p0551ble largely by

>

soc1oeconbm19 develooments ;and-pt'medlcal ” 1nvent10ns.» f*ffgj'f
.Therefore, _the; sttucture of causes " of death is gradually

.. changed as: well Among the developed countr1es,,f1nfect1pus ‘

~

~ : . \

fﬁag;iw‘,'érs communzcable dlseases have been« almos"eradlcted._lnf{'

o the1r p ace degeneratlve d1seases have become the dominant
R (.
R CaUSES‘Of death ' ' : S "

R

Chrsnlc or degeneratlve dlseases are robust to 'current‘
’-Jmedlcal technologles, and they attack mostly mature adultsu-

'r”ff'These features,'-ln; comblnatlon with' the"aglng oflfthe,.

ffpopulatlon",in;? h‘/ developed countrles,_»result ;fﬁ ‘the.

1ant1c1patlon of no- substant1al l1fé expectancy galns in the

s .
‘;' BRI

'Qcomlng years.‘ Wh1le most of ﬁhe degeneratxve dlseases are

”Z:dlfflcult to cure, the1r causes have been largely related to'_zfﬂ;_f;

. .o o

pfhazardous 11fe styles.' :f{ ‘;:Qg;f:7 L f?'ﬁ4 "'u* '_f' .h_fo
| CIn faet, 80 90 per cent of 311 cancer has been regarded

preventable.:ﬁltf'is recognlzed that the hlgh rlsk of
2 ) JT R S
5,f¢3,cancer can be due tot? et, excess1ve alcohol_ consumptlon,’
g - o

nclgarette - smoklng, pollutants 15“ dlffereg% f'worklng

Ty
¢

enV1ronments, and low fert1l;ty. S1nce7 thése- elements,,aréll»ﬂ”'

v

embedded 3';h i'the_ soc1al mllleu;;"theff soc1oeconom1cf -

Sl dszerentlals in cancer mortal1by need to be examlned._.gfd : J'hf.;i
,tgq:v:“TV ': Studles carrled out in Cahada and elsewhere generally,{[g; _:
- suggest an 1nverse relatlonshlp between soc1al class andj;f .

7'canoer death rates. Exceptlohs arlse when other demographlcﬂ-f’i”t-;

<
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4

. force have dlfferent dom1nant powers in: male and femar°3i7

: 1.

R factors are taken 1nto con51deratlon.j41 order to bétter

understand- ,cancer-n morta11‘

d1fferent1als, jvarlatlons

RE

reported bY age,_sex \and ethn1 1ty have tonbe looked 1nto(:j,ru'“ -
.as well In general d1fferent1al analys1s study1ng only one_;

sc~1a1 demographlc, or occupat10na1 aspect at. a t1me is not‘;"

A trend ana1y51s reveals that the age effect and cancerF”

~

cancer death rates. The h1gh male‘vcancer force ,bu9/~large

- female age effect ref the d1fferent1als 1n cancer 51tes

Y

and other respon51ble factors among the htwob sexes. _1;'_&5 e

also _observed that both components need not aet 1n the samef

A

dlrectlon to account for the changes in the death rate' fromf

a spec1f1c cancer 51te.avfoﬂ‘»‘:ji"“,d\h-;'_v..3f '";“‘

1o

o The future cancer death rates 1n Canadd’ ‘are. predlctedﬁfit'””'“;

A

thlS country Wlll contlnue to rxse. The predlctlon equatronsgpe R

S - el
r \“’.‘f'

deplcted ff;W”,' ‘,fiﬁifap'ff . ‘h-f:&f?fiﬂ

Based on ecolog1cal data, the soc1oeconom1, analys1s of

~

Canadlan cancer death rates 1s rather complex. We f1nd that

EESCEREERTI R

u51ng results from the trend analysxs Both the predlctedf;'d?'

future éanad1an cancer. mortallty can' be_ bettec'“

suff1c1ent.. to expose the true effects -on c ncerféhrtallty.'f
'.'This: the51s »examlnes several factors ﬂad uﬁon'-cancer PRGREO .
ﬁ, mortallty 51multaneously ‘ngj“.}ijﬁJﬁ fﬁ§‘¢r< :

o crude and standardlzed death rates 1nd1cate that cancer _iﬁ‘]h"'

. 3 .

. are deveioped for male and'female total cancer death rates;f('ﬁ
.=only.:Thas process can be repeated for other cancer s1tes asﬁ;f":;
-wellv'In fact, if thlS is done for a11 major cancer 51tes,?,.._;a
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ancerbdeath rates show dlfferentials by areas of hlgh and:}:f" hvl
"i”jldﬁ. 1ncome or eduggtlon. However, the soc1oeconom1c forces',.f lﬁf:;
| cau51ng these dlfferﬁntlals do not work 1nd1v1dually. Thelrh' | |
1nteractlons w1th other varlables ara Found to play cruc1ald
roles.a,An' unexpectedr p051t1Ve relatlonsh1p observed ;
-between 1ncome' and male cancer death rates._Such f1nd1ngsoffhf_h¥7:
dlffer from most of h prev1ous results, and they |
attrlbuted be‘*the actual .1mpact of 1ncome on cancer:
mortallty after remov1ng th ~:confound1ng and 1nteract;ve'

FH& gﬁyales, 1ncome and educatlon operates dlfferently'l

oy, NE

; than 1n the case. of males. lhls is largely because of breast*i

cancer, Qchh does not react ;th' same 'way to thesefj
soc1oeconom1c varlables. Even on tn1s spec1f1c cancer 51te,,
1ncome and educatlon have oppos1ng effects. The' coeff1c1ent R

'h.o_ &ncome _;a d fert111ty .1nteract10n_‘ term, _-thoughﬂilAALQT‘

statlst1cally 1n519n1f1cant tendc to reduce breast c ncer.,,dfff

Level f educatlon, on the other hand helps to i crease'hi”

deaths from thlS Cancer s1te; Whlle the p051t1ve 1mpact | f’ﬁ‘

_educat1on \l" understandable, the potenéﬁal negatlve effecti“r‘

of 1ncome demands further 1nqu1ry.ﬁu'ee5 f'j":f" :hfn'hﬁf*ffvm_f”
Vf&;'tnbft bhe 1ndustr1al varlables,a m;nlng has shdwn someidf*ff;fq;
L::zlnterestlng results. Only m1n1ng 1n Ontarlo has '%h p051t1veff

"&mpactwon cancer death rates, partlcularly from lung cancer.h[ RERNI

.haﬁhﬁlthOUgh some earl1er studzes have already 1dent1f1ed some*’

.

o —spec1f1c-' tYpes 5ofﬁ mnnlng.- further 1nqu1r1es ﬁhto the”;[f;f]*"

pecular1h1es of the m1n1ng 1ndhstry in’ thlS prOV1nce wouldhh};ﬂfffi




"’_cancer death rates.,Its h1gh rlsk obv1ousl¥ deservesr§pec1al

‘be benef1c1a1 | ~l¥f',:7h ”f _bf"‘?f’}tf”'”

".Throughout thlS analy51s, the French ethnmc grOup has;Ffﬁgl;

. ,always stood out. by 1tself w1th pos1t1ve ,1nfluenQ§5' om{"“

v

lattentlon. Furthermore, 1t 1s 1mportant to f1nd out whetherw
‘ B Y

‘-5u&h a. hlgh rlsk of cancer 1s cul‘prally dr behav1o;a11y.

,related or whether 1t 1s due to occupatlonal hazardsj .f”ﬁ;”

'f;I terms of p0551ble pollcy appllcatlons, deferenees ,f?ﬁ’f

o R 5 ' ,9,‘ e
; between males and females in> terms of thelr 1ncome 'gnd,f“
B ti,\ :

.educatlon effect on lung cancer suggest"that a g1ngle:v:’ur
“epreventlve program wh1ch applles to ‘all mlgh not" ach1eve the5buh
1;de51red effects.. If c1garette smok1ng is attrlbuted as the?“”
f7ma1n ?cause on lung 'cancer, then perhapslf ant1 Smoklng:f_i*l’-
';programs that begln durlng early school1ng and ‘are d1rectedhl

at males mlght have more curta111ng effects 1n the lqng run.~

'jfffThls approach i; suggested :_v1ew: oi the negat1v€'l

r. coeff1c1ent between level of educatlon and ma&s lung cancer.ﬁr"‘
"For females,< however, r'hof have a pos1t1ve educatlon S
B u . e

g _1mpact on" lung cancer, another tactlc; sho&ld be adopted-effijl

yQ Perhaps .ant1 smoklng 'commerc1als',on televea;on employmg';_'_'ri’_'».'7"‘j

_fpopularjcelebrltles mlght help 'f sﬁﬁp c1garette smok1ngu' |

bij before _it' bedomes _e hab1t The main" concept here 1s thatr-ijib7

;};.resegrch of th;s k1nd can help to 1dent1fy hlgh cancer vrlskdifff-“
E groups more 'corrertly and .1n greater detail Informatlonf;gj}l7
'ﬂ'recelved 1s more pract1cal 1n terms of pol1cy de51gn.-v'

. Althongh the bresent study has shown some encOurag1n91?;1§;¥

;ugfresults, there 1s room for 1mprovement.ﬁ The most apparentr”'”" )



.' B : C e
- ' . -

c0uld be the employment of more reflned areal un1ts 1n order

‘_;fa reduce heterogenelty w1th1n the un:t of analy51s. Also,f-

more' reflned "measurements aof fert1l‘ty, income,n -and B

::¥educatlon should be adOptea,:':hgm;

The use of ecologlcak data in th1s %d

. -

-[[us*; to 1dent1fy1ng h_' characterlstlcs oﬁ ‘h1gh cancer*n;i

as: 11m1tedp""

'h'fmortal1ty areas 1nstead of populatlon subgroups.»‘To\_assess;:f_f"

'ﬁt persons\at hlgh cancer r1sk 1nd1v1dual data have to beipn,P

:foemployed In fact 1nd1v1dual records of those deceased 7can’pqiuﬂ'n

: be llnkedn-to earller Census records or’ éven to 1ncome tax'

-

and 1ndustr1a1 employment records.;h ?:,g_~g3ﬁ ﬂf

: . 4 O S e
. Such linkage» could prov1de : larger;._numbers{‘of‘

"soc1oeconom1c varlables ;for_ more complete asseSSment-jOf.’

"

*mortallty gé» the 1nd1vidual level.f The klnds of llnkaget.fj

>7_stud1es carr1ed out 1n the Un1ted States have already proven"

'quccessful rinf prov1d1ng 1nformatlon 'lon , mortal1tysV’

'T’d1fferent1als or on the 1dent1f1catlon of r1sk factors. The

. shartage of 1nformatlon on’ Qﬁnad;an mortalaty prv1des strong  w;l

1- . - -

-

. & o
_ratqonale for encouraglng analy31s of thlS nature._;
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CFasp | g
_ FMasp

-

F65P

CCFFR .
LNCHIL.
“COMMUN-. .

o

7 HINCOM
* MINCF

HILED

fHIEDF
HIMA-

%

HINC2S

HIEDCHIL

MNOP

CLOMA
VU HIMAF

LOMAF ",
HIMA2S.

'gLOMA25_;<“3'

HIED2S -

HINCHIL

soMca

FINAT

HINCOM'
“HINCFR
~HILED

'HEDFRE . .

HIMAN
LOMAN

"HIMAN2S -

LOMAN2S .

- HIELD2S [”

HINCO2S
H!NC045

. HINGS G
" QUEMIN'

" ONTMIN & -

- MESTMIN -
~LNCOMM
rkezs

. .
Noto. Variablo that are not. ccl

Female’

%

%

SR
U % of

e %

%

%

T e

L. % oof French ORI
: ,\Chiid wWoman" Ratio

% of. Communication Labor. -s

" Force— .

T - T A
‘High Incomg Group o -\ﬁ s

_High: Income. and. x'of-Ffench'“
"High: Education

High Egucation and % of French".-s-'

-High -Manufacturing @ ..
Low. Manufacturing = . .

~

High Mahufacturirg and . Frencn

< Low Manufacturing. and French = T
..~ High 'Manufactur ing and Male. 25-44
" Low Manufacturing and-Male. 25 44
“High Education and Male.25- 44
High Income and Male 25-44

High  Income and Chi{.ld-Woman RStio L
High Education and Chiid woman Ratio,

":v*;Of

of:

% of
“of.

‘of

~és;44
45-64

65+,
French’
Mining

COnstruction Lator or .Y,
‘Forgce. -

N

Labour Force

Nohwegians .:“ o

‘Finance Labour- Force
Income
. Income

Group . .
‘and % of Fﬁonch

Education :

. Education and‘% of French
.Manufacturing : _ -

‘Low Manufacturing .

T HAgh Manufactur img. and Male 25- 44-
% Low Manufacturing and Male 25-44

High
~H1igh

% of

aro oxc]uded

i;ii

L Rign

o Hight
S ."""‘,x o'
% of
ST % ar
i;ii. %. of

‘Education and Male 25- 44

‘Income

‘Income

Income
Mining

Mining .

Mining

~and’ Male 25-44 .

I

and Male. 45 64
and Male GS}

in. Ontario ]
In:Western Canada

Communtcation. Labour. Force

_Fr.nch

{cted for any subspt

25-43
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