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\ ' t ABSTRACT v S
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‘ This';tudy_exgnipes ﬁaéte:ns of fam11§‘p1annlng among members
of a sample of 689gEdmonton céuples. The data’ are drewn from the
. Growth of the Alberta Faﬁilies\Study which, during the period Novewber

1973~to'Februafy 1974, interviewed a total of l,OéS.Edmonton women
8, »

-abouf their reprodﬁctive.beﬁhvioug. -

'?relininary analysis Yevg:ls that socio-elonomic and cultural,

) . o . . .
factors, such as ethnicity,.income and education, have little or no

~

diredt effect on' the extent of cugrent dontraceptfve use. Use of, .

A . A -
contraception, though widespread in® Edmonton,. does show a strong
rélation to the stage of family formation a couple Nas reached. This”

is especially true for the two.most widely used fechn ques - oral
anovulents and cbntrace?tiVe sterilization 1'wg;re'an overwhelming
o b e
popularit& of the pill,amoﬁg low parity EBuples déclipes sharply th
favour of ;teriliZation among couples at parities two and above. L.
< . .

- Subsequently, an absbrb}ng'garkov chain model is employed to

study the implicatjons for family-building in Edmoenton 1f the patterns
. ' ° AL [ - ; L4 \
aof family planning observed in the recent past were to continue

unchanged. Wheréas the majority of couples at all parity levels E
_. e ‘ . Ta . 7"
would be expected to continue/employing temporary contraception

-

“ ‘ . - .
systematically to regulate ferfility, individual variations in both

the usé of temporaty birth.conttolvmethod; and the timing and spacing
" . 19

of births are pronounced. Depite diverse strategied of faﬂily
. ‘ ’ _ ot .
ﬁprmation,‘however, most couples would ultimately adopt sterilization-
: -~
\ 1

to achieve thé-goal of small completed family size.

\/’ .

iv ' ’ , ) N
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{n most societies throughout history.

—

: genérally proved unreliable.

‘fertility contYol have existed, k;ovledge of them has been confined

\ . .  CHAPTER I .

.

. INTRODOCTION !

" The persistence of.. . . [anti-natalist !61&

' practices suggests] . . . that the human race has in,
-all ages and in all geogrsphical locations desired to

control its own fertility; that while.women have
alvays wanted babies, they have wanted them when they

wa\ted them. And they have wanted neither too fov

nor to many . . . . . . .
t is nev is net the desise lor prevention, baot
effective, harmless mesis of Bchieving it on a grand
scale. The older effective techniques were never
until recently democratically diffused; and even that
process is still going on.
o, : . (Himes’, 1963: {85)

Fragmentary knowledge of coﬁtraceptiyc techniques has existed

But, in traditional societies
such knowledge, based often as not di folk medicine or ritual, Qns

Even where rational, ‘effective means of

~

until ;Ecent times to a ;elafively small .and privileged segment of

4

- the population. (For discussions of fertility cénrrol'}p both ™

traditional and transitional soeief!es, see lorimer, 1954.) .

>

developmentA6£ a multiplicity of reasonably effectiv; methods of
birth control. Notwithstanding technological adv
of contraceptive knowledge among all séc;al &lasses of Western Europe

and North Anericq.remains the most’

The last one{ﬁundred—and7f1fty years have witnessed Fhe

k4 -

-

cpgirol since the middle of the nineteenth-century.

the early British neo-Ma}thusi&ns. Francis Place, writing in England

The roots of the fqnily planning movewent can be traced to

s

.

ances, the diffusion

important and néw aspect of birth

A
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in th: )1820's, viewed con\tncoptl.ol as a l\lblt‘it\lt' for the "mrel
restraint” (or, poctmoﬁont of marriage without ex-nwtul sexual
relations) that Malthus hnd advénced as the princlpcl prev.ntivo‘
check to rnpid 1ncrcauol in human popul.tion. Latey p‘oponant. of -
birgh control —Aotably Knowlton nnd Snngor in thc Uhitcd Stltcl lnd ’
Bradlaugh and lnlen‘ in the United Kingdo-. tended to -trplc the
duirabilit; of falPly planning for tive individual Yather thm for
-oct,ey s a vhole. At s practical lewvel, the leadars of the
n}netcenth-century birth control movement attempted to teach the

* value of rational fn-ily planning and to foster thelune of contra- -
ceptioS\enoﬁg all social classes. . Theie syccess is appnrnnt} for, !

- . ¢l . . .
despite vitriolic opposition from legfslntive, ecclei}naticnl and

medical bodies, ewgrene-s.ofpthe benefits .as well'as,nethod’ of birth
» control had become widespread in the West b& the eardy decades of the
Sresent centify (Himés, 1963: 709-285). ‘
The experience of the nineteenth-century faliiy planhing B
movement suggests that any study éf c&ntraceptive prlctieel must ,
ifScus'npt on government policy but‘!i\fhe behaviour ofnindividuall"
or, perhaps, of members of social classes.. éven if birth control
information is readily available and the‘:ctual Lhod- not 111egal
the effectiveness of any family planning reginen restc ultilately on
)

jpe motivations and actions of individuals.

-

Pre#ious Research Findingg

¢

Contracentive techniques and practices have been inveétigated .

in a variety of demographic and medicni studies. Given the nature of

the subject, this research has ;yﬁically been conducted within the



w

[ 4
’ framework of specialized fertility gurveys or {n clinical situationg.
] ‘. - -
- Although a complete reviev of the literature on birth control is

- L]
’

ﬁond the scope of this thesis, 1t afy prove 1nnt_ruct1n' to summarise
some of the principal fir'\d.lnp of pnvio\u' North American studies of

. .contracopttvc practices.

ot

. clarified. The terms "forttlity control”, "!Q-ily pPlanaing” and
bir;h control” will be used synonymously to mu voluntary attempts

v to lilut births either teworarfly to achieve a desired interval
/
between successive births or pemnently to' prevent more bjirths than

“

- desired.  More re-trlctively. contraception refers exclulivcly to
. ‘. neaaures taken to prevent coftus f.ril/fesulting in conception.

Accordingly, certain anti-natalist practi.ces, such as abortion,
delayed marrigge andninfan.ticide, which historically have proved to

. be effgc;ivl means ferti,‘lity control, will not be consi_dered.

o

An{x':can Literatur
L ’\

American fertility studieg have focused upon the role pla;ed'

P by contrakreption in allowing couples to space pregnamcies and limit

. fAmily size. The first survey, undeftahn in Indianapolis in 1941,
° ;.nvolved a ;auple of 14,977 co;xples which satisfied the following -

y criteria: both husband and wife native-born white Protecg:ntl wvith at
least grade eitht education, .wed‘ during ‘th'e period 19f7-l929, neither
preVviously married, and both residents of a large city w off the

time -since ‘marrying. The aim of the study was to exanine the relation

of fanily planning and desired fanily size o given aocinl and p-ycho—

logical factors (Kiser and Whelpton,,l958: 1326-1329). The
l .

Before continuing further, however, terminology .hou}d be Q
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T, . e

lndlnnnnolt- Study reported v!do-prnad oxporlcneo wvieh blrth contvol
by nl'uwly fecynd". cdbuples bo!on the flrst .ud second pth‘nm,
with 1ncro.o¢o in thc -lftcncy of use lnd oehifts to Cho -bro o!loettv' .; A

methods of blrth control over the urruug n.rtod Ql’_toﬂ 14 ol'"

4 .

1938: 942-943). : T - J L
oA-rtqan fertilicy roic’;ch.é!kco the thdtanopéll; ltudy has ‘

talen three princtpll functionllly-relctod!otroal- The. firet

stream, cl.-pltftod by the lqp.le-lfall Ptt.eot.- ,htttllty ltul,. ‘. .

has tested hypotheses anut the social apd,poychologtcal factors .

-

that affect Surrent fertility levels.. ° .
The .t-ﬁilng criteria for the Princeton. Study ;tro !iitrlctiv'.
. " T. -,

The initial sample, taken in 1957, comprised .1, 165 once-marrind

-

Americafh-born whlte’couple-'ré;idlng 1n~1argg intropolig.h centres -

and whose famfly building had been uncomplicated by marriage °

LY

dissolution, 111e.1c1-5cy; multiple births; adoption, thild- death or
. 4

-
-

pregnancy wastage Qeyand one niocarrfige (He-toff et al ' 1961: 16).
O\

The second .and third rounds of the -ur‘gy re-intervievcd 905 couples .

in 1960 and_814 fn\l963—l967 (Bunpn.- and Westoff, 1970: 10-12).
. Py /." . . — -
Theé first report of the Princeton Study (Hestoff cf’al

1961: 70-83) revealed that just over half the couples initiated . °

contraception prio; to the first birth whilc only 11 per cent had

never used contraceptionfby the time of the 1nterv1eJ§ Although

social class did not appear tb be ah 1ubortant'detgrqiﬁanﬁ of contra-

. B M B [ ]
‘ceptive use, religious differentiale in both the tiiming of birth
P ° - ‘..
control and methods chosen wege marked. 7Tn coatrtast to the dndian-

apolis Study, there was no t dency for couplgé 56 gravitate taoward
. . l - N

-

2
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more effec¢tive methods of family planning as marriage duration

in;reased. VThé second report (Westoff et al., 1963: 38-44) showed

th;t in the absence of religious objections or suspected s;b-fegpnyitx_ o~
couples did resort to more effective means of birth control as their :
actual fertility épproa?hed their desired family size. The third

report (Bumpass and Wegéoff, 1970: 55-73) found that declining fecundity

and decreasing céi;él frequency coﬁt;ibuted little to declines in the
probability of conception in E;e later childbearing years. Rather,
fhe high degree of fertilty control experienced by American women has
stemmed from increasinglyliarger p;oportiowjjof coupleé emﬁloying.
birth control, shifts to more reliable methods and increased contra-
ceptive vigilance. An §mportant general conclusion of the Princeton
Study was that ébntraceptive use and effectiveness are more sensitive
to the stagevof family building than to duration of marriage.. That
is, the motivation to control the-spacing of pregnancies is weaker °
than the motivétion to limig GE; total number of births.

The second stream of American fertility research is represented
by the Growth of the American Famidies Studies of 1955 and 1960 and
the National Fertility Study of 1965. The concern pere was not so
much with testing hypotheses ,as with supplementing basic census inforjl
mation and desé}fbing fertility behaviour in greater dZ;th‘than
exi;ting seconéary data sources could allow. YNational probability /-‘-—~
samples taken in 1993, 1960 and 1965 involved respectively: 2,713

. .

married women aged 18 to 39 years (Freedman et al., 1959: 10-11);
3,322 married or previous}y married women between the aées of 18 and

44 (Whelpton et al., 1966: 3-5); and, 5,617 curtently married women

less than 55 years of age (Ryder and Westoff, 1971: 8-10).
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These three surveys have permitted an examiﬁation of trends

in contracentive practices over time. While the overall proportion

of couples using some form of birgh sontrol increased from 70 per centy-
- : * -4 ©

in *1955 to 84 per cent in 1965 (Ryder and Westoff, 1971: 163). an

. s T & P Te
lmportant patterh of family planning for many couples in the early

©

1960's was to postpone the use of ‘contraception until one or more

—

pregnancies had ocqured. The 1955 stLdy (Freedman et al., 1961: 100-

< '-—— ‘
132) revealed pypnounced differentials in attitudegat%ward and use of
fertility control w;lh respect to ﬁevels of education, reltgionJand
income. By 1965, however, these differentials had largely disappeared
- especially for couples at the highe; parity levels, amoﬁgﬁyhom
contraception was almosf universal. In addition, there has been a
géneral tendency in the recent past for those who do not suffer
impairments to their fecundity to shift to the more effective forms
of birth control, with’ the "pill" gaining in overall popﬁlarity among
all social classes and age cohorts (Ryder and Westoff, 1971: 108-128).
Finaily, while these studies-supporfzq.the Princeton hypothegis that
the number of children desired inffuénces a coupld's ability to

~

. Pl -
control fertility, it was demonstrated that a coudle's ;bilﬁ‘; to
control fertility also influences desired family size (Whelpton et al.,
I966: 293-299; Ryder and Westoff, 1971: 133-136). .

Complete resulti from the 1970 Mational Fertility Sctudy,
which involved a sample of 6,752 ever-married American women under 45
years of age, have not yet been published. However, Rindfus; and
Westoff (1974: 75-83) have employed these data to examine trends in

the initiation of contraception. Their analysis of women first-

married in the 1960's revealed a substantial increase in the proportion



U - / . -
using contraception prior to the firste pregnd:cy. Addicionally,
members of more recent birth cohorts have tended to shife’ from a

')‘\Y ;eliance on traditional methods, eg. rhythm, to the pill.
) A third stream of Ameq{can Tercility resgarchl exemplified by
A'the work of Rainwgter (1960; 1965), concerns the exti&t to}which' °
daritdl relatiods affect contraceptive pradtices. Rainwater's samples,
fcomprising 95 working-class couples in Cﬁichgp and Cincinnati and
257 working- and middle-class famt{lies in éhicago, Cincinnatiiénd
Oklahoma thy, preclude the -possibility of making broad:generalizgtions.
Nevertheless, hiS work does offer insights into-thd social and psycho-
logical factors influending the decision to {mplement‘and the effec-
tiveness of birth contrgl. Rainwater found an inverse association
between the sexual differentiation of marital roles and contraceptive
.effectlveness. Mutual enjoyment in sexual relationships created a
favourable atmosphere for co-operative family blanniﬁg and mipimal ~ ,\\
interference to its rationa; use (Rhinwater, 1960: }40-141). The
tension produced by unequal énjoyment of sexual relationsﬁips,'on the
other hand, affected eithef the particular methods of contraception a
couple found acceptable or the regularity with which it was employed
. (galnwater,>1965: 2?6). This suggests that knowledge of contracdption
alone' even'as'suming it to be directly reiated to family plannir’
motivation, may noé be sufficient for the sdccéssful reaiizatidn of

‘ )

contraception. . ) B -

3

Canadian Literature
There has never been a comprehensive nation-wide study of

-

reproductive behaviour in Canada. Several surveys conducted in the

o
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recent past have investigaied fgrtility and family plenning but’

. restrjcted themselves to particular cities or regions. In conse-

quence, little is known about the family planning ‘strategies of

repre.cltative Canadifan couples. e
The first major Canadian survey to 1nvestigate contraceptive

N

practices was conducted in Metropolitan Toronto early in 1968
(Balakrishnan et al., 1975), The.sample comprised 1,632 ane—marfied“
women who were under 46 years of age and 11%1ng»witg their hu;band;
at the time of the survey. The aigs of the'?oront; study werf two-
fold: to grdbe into reproductive behaviour in greatér depth than had
‘tiitherto been done for Canada; and; tb assess the applicability of
American resea¥ch find}ngs to Canada. . | . ' A
The Toronto study reveaLed that accepfance of birth CZntrol
waslﬁidesptead. Eighty-six per cent of fecund wge::/ﬂ;d used éontrat
ception at 'some time during their childbeating years and more than
two-thirds were empioying it at the time of the interview. Viriation
in the extent of use was found, hoyever, between members of different
religious ;ﬁd educational groups. The study also réﬁorted th;t the -
method of birth’control employed was related/:} some degrfee to a
woman's age. Specific;lly;<ora1'anovu1ents.enjoyed widesprehd
popularity among the young and the recently married, while older

.

cohorts relied to a greater extent on traditional appliance methods

(Baiakrishnan et al., 1975: 55-78). Separate analyses of the Torontd
data (Allfngham et al., 1969 and 1970 Balakrishnan et al., 1970)
showed, however, that the initial spectacular growth rate in use of t\\

.y .C\
oral contraceptives slackened in the late 1960's as younger women
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r

discontinued use to become *pregnant and, no;’ importantly, because of

widely publicized health hazards attributed to th- pill.
B vZ}alaktilhnah et al. (1975: 58) conjecture} that wo-.n'ac all /
agcs, rities and marriage durations were employing contraception

not only to limit family s{ge but also to atﬁieve a_desirved spacing

-

between pregnancies; but, unfortunately, data were: ndf collected

which would permit an investigation of contraceptive practices at

various stages of the family‘foré;tion process.

~Two surveys -~ the first in-the‘EagEern ToQashipts region of

-

Quebec, the othé;xiﬁ Ottawa - have approached family planning from
the stggdpoint of*eﬁi@emigfogtc#{'research. The'piloi study of the
Quebec s;rvcy (Kelly et al.,'19;2' 1322-1323), 1ndicated that a

thajority of the 111 women aged 15 .to 59 years who made‘np the sauple

were employing no method of birth control. The‘renlll‘bt'\hre T

3

divided evenly between "natural" (eg. rhythm) an;,ornl goniraceptiva

methods. The sample was too small, however, to peymit an examination

&

of pattefns of use and non~use of fertility control among women of

> childbearing age. . ' y

-

The 1972 Ottawa,study (Pool et al., 1973; Pool, 1#75), whicw .

was primarily concerned with the relationship betwéeﬁbfemale health

L
care and reg;oductive behaviour, analyzed family planning practices

exten51ve1y.\ The sample co‘ézsted of 802 women aged between 15 and

;’55 years who, at the time of the survey, were in a sexual union that
. -
involved exposure to the risk of conception for a period greater than

three morths. Fully 90 per cent of the respondénts had uysed some

method of birth control at some time and most had a ﬁultiplicity

-

-

of methods. Of the 10 per cent who were non-contraceptors, \more than

Ve °

”
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half clnin;d to be sub-fecund. So

diffetentials in the extent of use as well as in the method; of
» N . .t

-economic and culturai ‘
. family planning u?cditoved to be minimal. -

. Ang}ysis o; current users showed that the.choice ;f>contra—
ceptive méthod was related to age, parity and marifal duration. ?he
oral contraceptive pill:eQE?yed ité greatest popularity among
yqunger*abngy‘of low parity whe hgd been married less than ten years.
Presumably, nullipafous women were attempting to posfpone their first
pregnancies and women at parity one to achieve an efficient spaciﬁg
of births. Use of 1ntra-uterine devices was most prevalent anon;
older, higher parity women, for whom limitation of family size may
have béen a major concern. This may also reflect, of ‘course,
differences in the‘physiological rgquirements for or acces§ to the
IUD. Sterilization, as a means of family limitéfiop, appgare{ to be
rapidly gaining in acceptange and popularityb- particulgfity amo;g

o .
couples at parity three or labove and in which the wife was old‘x than
N

. 30 years of age. . S <.

The Ottawa Study revealed substantial movement hetweén

different methods of birth control. While this might be eipected for

methods that need not be used on a regular basis to be effective, eg.
condom, it was also true of those that require regimen or are incon-

venient to switch to back and forth, eg. pill, IUD. For example, .

whéreas 65 per cent of the women who had ever used contraception had
had experience with the pill, only 22 per cent werd still using it
when intervieﬁed The high attrition rates for oral contraceptors

might be explaiqed by the concern many expressed for the safety of

-
the pill and by the sdmewhat surprising finding that contraceptive
a \ - T

T



failure increased Jith.tncrelling parity (Pogl. 1975: 55-89). "

A survey'conductod in l97l;1n the Province of Quebec (Henripin
and Lapierre-aﬂ‘rcyh, 1974) gnthe}cd'infor-dtion about rcpcoduetivy
histories aLd ntE&tudcl toward fértility for.a sample of 1.715 ever-
married women between th; ages of 15 and 65 years. Contraceptive
practicgs were nof 1nvest;gfted in depth but eYidence did suggest

that Quebec couples were averting about 60;per cent of the births

that would otherwise occur. With the exception of slight tendencies

S
*

for womer/ less than 35 Xeara of aée to favour oral contraception and
for women aged 35 to 50 to favour chythm, age differenti;ls in the
methods of birth control used were minimal. Thé'extens of use of
family planning, however, was found'to”bé'l;;ﬁificaqgly greater Amorig
younger agejcghortso(iglg.. 106-108) . qu -

Three other.papets might also be noted briefly. A study by
Okraku (1972), which examined data on exposure to intercourse amohg
non-contracepting couples in a Nova Scotian fishing vill;ge. found
that short but frequent_separations»ofaspo:ses led to low fertility

¢

by reducing coital frequgqcy.' Grindstaff and Ebanks (1971), in a - ‘.

’

London, bntario study tﬂvqiﬁgug men who had had vascectomies between

1966 and 1969, found that the length of time contraceptive -methods

P

were used deéreésed with the order in which they were used-and that
'couples werg shifting to more rijiable techniques and employing them
more effeétively as family size increased. Although they do not

Justify their claim that 75 per cent of ali sterilization operations
\

are performed on men, there is little doubt that vascectomy is

-

v
becoming increasingly acceptable as a means of fertility control in

Canada. Findings from a recent survey in Toronto (Simmons and

© °




Tutn;r. 1974) suggest that intof-gonera:io§;1 transmission of norps
. 0 o
may constitute.an important determinant of desired family size Cand,o

presumably, attitudes toward family planning).

.

‘This overview of previous North American studies indicates

that contraception, though widespread, is being -léloycd by uples
. v ‘ o
at different parity levels with varying d‘.xccn of asuccess. The most

’

effective fertility control is being achieved by younggfénples which

are trying to postpoge family formation and by couples of high putity
. . ‘ . P
which are seeking to limit completed family size. A general trend in

the last decade a-ong'thoae vho are not sub-fecund has been to shift
" to the more reliable methods of.birth control as desired family size
is reached. Nevertheless, changss between mathods over the short-

term are common. While socio-economic and cultural differqntialn
- N
in’ contraceptive use haye largely’ disappeared in the United States,

reglonal and ethnic variations in either vhe extent of use or the

°

methods chosen may persist in Canads.-

o

S oy
X

The object of the present study is to {nvestigat1 the

The Problem

strategies that Edmonton couples adopt to regulate their fertility at

different stages of.the family cycle. The the¢sis will foch on the

k]

contraceptive methods - and, in pé}ticul‘fe on shifts between methods -

employed by courles at different parity levels.
: In Chapter II, the sample will be introduced and’charactcr-
istics of current users of birth control described. In ensuing chap-

ters, a stochastic model of family planning wiil be develoéed and sub-

sequently employed to analyze patterns of contraceptive use in Edmonton.
: A o

\



- CHAPTER II -

_CRARACTERISTICS OF CURRENT PAHILY PLANNERS

The Sample ' ~ o . . :

V The'dn;n analyzed in this the,il are drawn ‘from thc.Growth of
the Alberta Families Study (GAFS). The entire sa-plc comprises 1,04
women who were between the .gel of 15 and 54 years and residing in ;yijﬂ,
the city of Edmonton at the time of the survey. Interviews wvere .
conducted between 19 November 19 and 15 February 1974, wifh a
median date of 15 DéceTﬁer 1973, ’ .

The GAFS,surviy employed a.two-stage sampling delign. First,

~

from- a list of Ed-ontor census enumeratidn gpreas stratified in tor"
of their ethnic co-pos‘tions at the time of the 1961 census, lixty

ayeas were chosen so aq to ensure t"& those with a pibpon rance of ’:’

L

)
French, German, Ukranian or Polish growps had highcr probabi

selection. Address lists wqfi then co.ﬁil for the seleéted e

\

eration areas and sampling ratios date d so that systematic
sampling would yield ap(;oximately thitty-eight contacts per areas.
A summary of the outcomes of contacts with the resulting 2,300 house-

holds is ‘as f

R Number Per Cent

Completed interview ‘; 1,045 45.4
No eligible respondent .- 662, 28.8
Refusal ' 221 9.% . .
Vacant household . . 132 5.7
No contact after four call-backs . 107 4.7
EligiBle respondent unavailable . 101 4.4
' Other : 32 1.4
: TOTAL ) 2,300 100.0

Assu-ing‘ihat "refusals' anmnd ?bthers" were eligible-to be interviewed,

.
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the response rate was epproxlintcly'75~pdr cent of tha eligible women

contacted. . IK v\ R a

Weighting fnctor- for\tb.'co-plotod 1ntorv1¢v- vere obteined
by multiplying - th\unber of -ugible r“pondenu 1n each selected

household by the.l_anplin; ratio of the ¢ un.ution a'oe (Bonujot.

1975%: 38’-39)'. Exceptin. luple end sub-sample olu-. all deta
analyzep here are/weighted

> “The acronywp "(}AFS" is -omewhet pisleading a
1nde purport to be repéeaéntd‘uve of the Province of
reasonable to accept that the 'sanAple‘ is ‘ . ~ of the
cigy of Edmbeton. As Beaﬁjot (1975: tﬁ ] . ~ ing the

sample 6n> the buil of the 1961 ¢

of other Europeans. ° - ~
In studying fmily p‘lanning Practices, one is restricted to

the sub-sample of women who were living 1n either de Jure or de facto-

marriages and, hence, presumably somewhat continuo sly/contimully

exposed to the risk of conception. A total of 736 women , or 70.3 per

cent of those interviewed, satisfied this criterion. The proportionate
9

age distributions of married women in the sample and in Ednonton at

the time of the 197] census are as follows

14



Age Group: Sample ‘1971 Census
x) . (X) ’
20-24 ] 18.9 “16.9 \’ i
©25-29 ' . 16,3 17.4 - ,
30-34 BTN 4.8 -
" 35-39 10.3 13.9 .
. L0~-44 14.8 13.1
55-69 ,o. 1201
50-54 10.0 . 9-2.'
TOTAL sbo.o 100.0
(n) , 736) (95,%25)

Comparing the weighted sub-sample distribution with thd-distribution

of the 1971 census indicates general agrecnnné with respect to age.

The mean and median ages of married women in the sample vere 34.1 and

<

32.9 years respectively. The average length of time married was 12.1

_ years' with a mediag value of 10.1 ysars.

o
’

N

The mean number of children per married woman_ in the sample

w;- 2.04 with a median of 1.92, The distribution of respondents by

«
.

parity was as .follows:

Parity ) Per Cang . .

, 0 23.9
1 15.8
2 24.5
3 18.4
4 9.4
S+ 8.0
TOTAL 100.0
() ' (736) -

,Unfortupateiy, a compérison of this disttibution with the distribution
in 1971 fow Edmonton as ‘a whole 1is not po#sible as the census does not
contain information on currently m;rried women by parity.

Forty-seven of the married respordents failed to report

whether they or iheir partners had ever used any form of birth control.

These women have been excluded from the analysis, thus reducing the

¢ g
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the size of the sub-sample to 689 (or 64,9 per cent of tho'total

number of women interviewed).

General Contraceptive Use

s

Respondents were ‘Raked to indicate -the methods of birth
control, 1if any, which they and their spouses had used in the phot or
R Y

were uling at the time of the lurvny. In all, .90.6 per cent of tho

couples in the nub-na-plc had used lO‘: n.thod of fanily pPlanning and

'-nnY had used several methods. Twenty-nine per cent of the women

repqrting no expdrience with contraception mentioned medical or

physlcal.proble-n which made conception either difficult or impossible.’

» . a ‘
The lowest incidence of contr-ceplve use ogferred among the nulli-

parous and th- highest -on; couplo- at plrity two and abov.. 'ig.-

dictably, the number of current users was less than-the nuubcr who

' had‘ever used birth confrol. Nevettheleol. current use was high 82.0 -

L -,
per cent of the women interviewed were employing some -.anl of
.

fertility control during the period imnediately pri to th lutvex; /
\
The proportionate distribution‘ of all couple y fapily -\

planning methods ever-used and curfently used are shown in Table I.

16

In the case of current users, respondents who were employing more than .«

one method have been coded uﬁder the one they reported ‘using most.
Oral anovulents prove to be the/most'pqyulaf.b1r¥h control method
overall’; approximately 55 per ceant of the ianple, or 60.6 per cent of
those with contraceptive exﬁerieyce, had)ciplpyed the pillvat sOme
time. A largé proportion of the couples - nearly 32 per cent of the

total - had adopted contraceptive sterilization as a means of perman-

ently'Eurtpigpng fertility. " Important diffeterices exist between the

A\ N
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TAMLE I )

Percentage Distributions of Couples by Family Planning
’ Methods Ever-Used and Currently Used

L

Method ' Ever-Users « Current Users

X) x)

* Tradittonal® 139 - 2.6
Rhythm 16.1 2.7
Condom 19.9 5.4
Diaphragm-Foam . 23.8 4.6
‘wp - 8.9 3.9
P11l . 54.8 31.6
Male Steriltzafion 7.7 7.7
Female Sterilization(z) 23.8 23.8
‘Other(J) 2.0 ‘ 0.3
None < .9.4 ' 17.4
Total ~\ n/a(a) 100.0
(n) (689) - (689)

‘ -

(1) Includes abstinence, coitus interruptus, douche
and breast feeding

(2) ~Including hystetectomies -

(3) Includes abortion, injection and suppositories

(4) Since many couples had used several methods, this
total exceeds 100 per cent.

& I'd
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nusber who had ovcr.‘und and who were currently using the various
uworar; measures. This 1, particular{ly true for methods n:t
rcqutrln. medical lup.rvuton. }nr example, whereas Ml.f the couples
had used rhythm, condom or ‘traditional methods, less than 1! pér cent
were employing these methods when interviewed. .

L Attrgfion rates relating current users of different tolpozlry
contraceptive Jeasures to ever-users are presented in Table 11, High
attrition rates for all methods, coupled with extefisive current use
of fertility control overall, suggest that ®many respondents ﬁcy have
been cycling between methods rnt@cr.than terligating contraception
altogether. The relatively low rate of dlléontlnuation asgociated
with the IUD suggests thut‘ use of the IUD may be ;';;;rity-pro.touoivo"
in that the lucccl: of installation and/or requirements for doctors
to agree to install the device may increase with parity. Relatively
low rates for both the IUD and the pill indicate an 1nc;¢¢ltn.
tendency td rely on tge more effective temporary methods of birth
control. :art of the explanation for differtptill attrition rates
may lie, however, in the age of a couple and the stage of family
formation it has reached. For example, older and-higher parity
couples may have been ;bandoning traditional and appliance n?thod. in-
fa;our of contraceptive sterilization as desired family size was
'achieved, while couples of lower parity were relying to a grelte}
extent on temporary birth control metheds that will allow an efficient
timing and ¥pacing of births. Durations of use and changing éidtri;

butions of methods used to prevent concepiion at different stages of

the family cycle will be examined in detail in Chapter 1IV.

10



TABLE I1

Method-Specific Attrition Rates(l)

Method Attrition /
)] Rate
) Traditional . 0.811
Rhythm 0.829 -
N Condom 0.730
’ Diaphragm-Foam 0.805
1UD 0.557
P11l 0.425
Othew 0.857

(1) attrition rate = 1 -

no.

of current users

no.

of ever-users

- 19
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Background Factors to Contraceptive Use : -
’ - ' ]

As noted in the preceeding chapter, there has been a con-

vergence in the extent of use arfd Yhe family planning methods used by,

members of different socio-&éghomic and cultural groups in the United
. e a
States. 1In contrast, Canadian studies suggest that social and

regional variations in the extent &f use of birth contrel may;persist.

For example, whereas the 1972 Ottawa stua; (Pool, 1975) found social

differentials 15 current fcontraceptive use to be minimal, studies in
. ) 2 ‘
Toronto (Balakri%hggg,é{/ZI., 1975) and OQuebee (Henripin and Lapierrd-

Adamcyk, 1974) indicated that factors, such as religion and educat on,
A ,

may influence the implementation of birth control.

In the present section, ‘use ?f birth céntrol .r- heen examined
in light of various socio-economic and demographic .nnq.‘,.ristics of
the sample. The respondenfs were first stratirs wicth respect to
their fecundity and current family planning practices. The variable
thus defined was then cross—tabulifed with a number of background
variables to test whether these are related to current contraceptive
use.

The variables employed and the categories into which they ’
were codes are as follows: '

Currené'Status ‘
User of temporary contraceptive method
User of permanent contraceptive method

Non-contraceptor
Sub-fecund

Early childbearing period: 15-29 years
Middle childbearing period: 30-%4 years ®
Late. childbearing period and menopausal: 45-54 years

»
w N | S WM

20



Marital Duration.
. I 0-4 years
2 5-9 years
3 10-14 years
4 15-19 years
5 20 years or more

" Parity v °
1 Nulliparous
2 Omne-
3 Two 4 N Y
4. Three , ! > -
5 Four or more R
Ethnicity on Father's Side - a0 |
! British .
2’ French
3 Other Western European
4 Ukranian
5 Other Eastern European
6 Other
Religion .
1 Protestant
2 fLatholic *
3 Other s
4  None
Origin “
1 Rural
2 Urban

Education ’
1 High school nét completed

2 FHigh school completed
~/’j 3 Post-secondary training

Occupation

-1 Housewife

g 2 Student ) o

3 Employed in the labour force
Family Income in 1973

1 Under $10,000 S

2 $10,000 - $14,999

3 °$15,000 and over

Individual contingency, tables are not shown; however, a listidg of the
cross-tabulations, with associated summary statistics, is contained in

Table III. The value of the chi-square test statistic will invariably

21
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Cross-tabulgtions with Associated

Crass—tabulation

Current Status
x Parity .

urrent Status
X Age .

3. Current Status
x Marital Duration
4. Current Status
x Ethnicity
5. . Current Status
x Religion .
6. Current
X x Fami Igicome
7. Curre us
x Orifgin
8. Curretm.8€atus
x Occupation
9. Current Status
x Education
9a. Current Use(l)
x Education
x Age
i 15-29 years
ii  30-44 years
iii{ 45-54 years
"10. Education
X Age
11. Parity
‘X Age
12. Parity .
x Marital Duration
®13. Marital Duration
x Age )
*
+

(1) Created by collapsing categories of "Current Status"; see text.

" TABLE III

Ch?-square
149.92#%
24i;88*
194.31#%

16. 20"
10.23"

6.76'

3.98"

10.447

-

44?)@*

1.36:
3,457
3.09

42.03*
274,30*

£!i‘576*

703.08*

- ~

Significant at the 0.001 level

Not significant at the 0.05: level

Summary Statistics

d.f. Cramer's V
12 0.270
’ 6 6.42(1
L 12 - w0.310
15 0.089
| 9 0.071
6 0.074
3 0.082
C 0.107
o 6. 180
.23 0.083
2 0.112
2 0.149
4 0.169
8 o,aa?_
16 0.385
8 © 0.696
(

“
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be inflated by a s@bling ratio if the weighting is not inversely

correlated with the degree of association among the sub-otrlta. It

- >

should be noted, therefore, that the actual probabilitiee associated

" with’ the chi-squarea reported in the ‘table may in genernl be higher

than indicated ‘ -" _ “_
f;‘*fhree demographic variables considered are nignificantly

related to current contraceptivl status - the overall extent of

contraceptive use increnee:'vith perity, age and marital duration.

Use of temporary measures‘ehows an inverse and.cOntraceptiGe steri— Y*b
N ° ’ - -

lization shz:s a direct relationship with each of these 'variables. '

. | ,
For example, whereas the proportion of couples employing temporary
(9 . *
\

. N4
methods of birth control drops from 70.7 per cent among the nulli—
parous to 27.9 per cent among those at parity four and above, the
proportion of couples “in which one of the partners had been sterilized

increases from 6.8 to 5.0 per cent»between the same parity levels

..

(tables not shown).

Perity, age and duration of marriage are, of cm‘losely

]

linked; see cross—tabulations 11, 12 and 13, Table III. For example,
the likelihoog of having undergone sterilization is highest along

those who have been narried for'GOne time since many such couples

@

have presumably already achieved their-desired family sizes. ° At the

same time, the relative frequency of recognized sub-fecundity and

- L

secondary sterility is greatest among older and longer-married women.

o

Unfortunately, small cell frequencies‘hnd large frequencies of

-

"missing values" make the use of discrete multivariate analytic.fech-

niques (for discussions, see Bishop et al., 1975) to disaggregate the

2

7
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seplrnte effects of each of the three nographic varinb‘lr on currcn:

contraceptive status ilpou.ible. . /

In ieneral, the various socio-economic and cultural factors

examined are not significantly related to current contraceptive status.

" The sole exception occurs in the case of the respondents' educntional
attainments, where the relationship is appatently significant at the
' 0.001 level. This association may steam, however, from the relation-
lhip-of'both eddcation and current'céqsz:feptiv; atetus with a third
variable. Since popular access to higher education is reletively
recent, younger women can be expected to have coq:leted moTre years
of formal education on the average than h.d'theip_older sisters - a
specuiation‘borne out bx findings presented in Table IIIX (crose;;/
tabulation 10). The type of birth control measure employed,‘as well
as the incidence of neeondary sterilityz also depends in part, however,
on a respondent's age. The association between education ‘and current
staius’is contingent on these two further marginal relatioqahipe.
To.denonserate confounding, the'relationship between education ’
‘and current contraceptive status ipst be stratified on age. . ?he
resulting con;ingehi associatiope should then disappear. Sm;11 sub-
sample sizes led to the situation where many of the eipected ceil
ftequencies were less tgan five. Since this may inflate the values
of -the chi-square test statistics (beyond the levels enanating from

weighted data) the vatiable "Current Status" was collavsed into two

categories: ''contraceptors", subsuming users of both temporary and
permanent methods of birth control; and "non-contraceptort“, including
the sub-fecund. As indicated in Table III (cross-tabulation 9a),

[
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m . .
.croe.iﬁebuleting the recoded variable with education within different

'ege.;roune no longer shows a siznificent marginal relationship
I3 s . . ‘
betwedjgcontraceptive use and education.

The cross-tabulations shown in Table III were renlicated with
the data unweighted. The significance levels of the un:,i;hted chi-
squares were generally leqer than those of the corresponding weighted
statistics.  An excepti6n occurs in ‘the case of current contraceptive
e'ntus by oecupetiou (x2 = 12, 33 a < 0; 05) but this could be due to
chance. For these data,.therefore. the weighted chi-equate test

appeats to give a slightly better fit to independence when the

relationships are not eignificent. .

Method-Specific Cofitraceptive Use by Parity ot

Table 1V contains the percentage distributions of couples by
contraceptive method currently emp loyed and perity. it is evident.
from the table‘that family size has an important bearing on the method
of birth controlicurrEntly used. This is espeelnlly truehfor.oral
anovulents and sterilization, which together eecount‘fnr 7S‘pe£'3,nt
of current conttaceptorx{.'The widespread use of the pill by women
at paritiesazero and one decl;nes eharpln with 1ncreesing'pnr1tyA1n
favnur of .female sterilization and, to ; lesner extent, vascectomy.
Apart fron theﬁapparent desire of higher parity couples.to teruinate
childbearing, age-parity differentials in the extent of contraceptive
sterilization may reflect differences in access to permanent methods
of fertility control.

Patterns of use are not readily discernible among the other

" methods shown as the numbers employing any particular method are

\

as
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‘TABLE IV . . .

- Percentage Distributibns of Coﬁpleq by Family Planning
Methods Currently Used and Parity

) \". . . Pnrity

Method 0 1 2 3 4 9
Traditionalt}). 1.6 2.1 - .2.6 4.0 3.0
Rhytha =~ - 2.9 1.8 4.2, A7 0.8 |
Condom A 1.8 . 3.8 10.4 »o - 2.8 .
Diaphragm-Foam C 2.7 5.4 5.6 4.7 5.3

IUD ' | 1.8 7.2 4.9 4% 2.2
"P111 o ' 60.0  45.9  27.3  10.5/ 12.7

Male Sterilization 0.0 ° 2.6 9.5  14.7.  11.9
Female Sterilization(2) -~ 6.8 9.2  27.1  35.5  139.1
other(? ~ 0.0 0.0 0.0 0.0 1.2
Total 100.0  100.0 100.0 100.0 100.0

(n) L (155)  (logy AT (126) (126

(1) Includes abstinence, coitus interruptus, douche and breast feeding
(2) Including 'hyptetectoniea ’
"(3) Includes abortion, injection and suppositories
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dominated society such as Canada, the onus of responsibility for

small and °pcrc¢nénp differences minimal, E Use of :r)um and appli-
ance methods,. viz. diaphragm and condom, does apponr,‘howovcr: to be
slightly more prevalent among couples at parity one and above. This
may indicate a relhctince on the part of these couples to abanaon
methods they have found satigfnctory‘in the pa;t or, perhaps, ambival-
ence toward spacing or delaying prqgnanci.ou' "
Non-contraception by.women of lov.pnrity sﬁggesgl that many,

1£ not alr:c.d.y pr.omm:. may have been postponing use of birth cou;ml
until aftgr_one or two chiidren had been born. Non-use at the higher
parity levels,may reflect low coital frequency for older‘couple‘ and
the dgélining fecundity of older wonen; A

EOther concomitant faétors, aboﬁt whiqh one can only sp;culntc,
may also be operating. The dec;sion to employ a ten;orary as opposed
to a permanent method of birth control may be contingen; on the

stability of the union; ie., individuals céntemblating divorce and

remarriage may have been hesitant to adopt any measure that would

»~

-curtail the ability to start another family in the future. _The choice

of methods may also depend in part on the extent to which couples take
advantage of the family planning counsel and facilities available to
them. While only ]1.9 per cent of the respondents claimed to have no

knowledge of cohtracepfion, many couples - particularily those using

. ffo contraception or inefficient methods - may posséss sketchy or

unreliable birth control information. Additionally, in a male- ’

Y

sterilization may be seen to rest largely with the female.

£ e
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CHAPTER 111°

()
—
J

A STOCHASTIC REPRESENTATION OF FAMILY PLANNING

Stochastic°Models

The applicgtioﬁ of the theory of stochastic'ptoc;sse.“hil ‘
become increasingly prevaleqt in sociological research. In contfnlt
to classical statistical tachniqugi. jucp as regression analysis,
which tyf)cully sttempt to dxplnin.varintiono_tn one or more variables
by reference to auxiliary or concomitant factors, the s;ochastic
approqch'viewsuhun;n ﬁehh;;our as brocesﬁes that deyglop in time
" according to probabilistic laws. An egsential distinction between

these alternative apprdaches to model construction iiesnin the natur;
of the pfedictions’they allov. A deterministic model yields as a
“rule a specific prediction, based on average group performance, of
the effects of any ‘change in the syStem. A stochastic model narnally
predicts a whole distributfon of outcomes, each with an associated
probability of occurreﬁce.

.Most sociological applications of st;chastIE theory have
aimed at developing models of sociai or geographical mobility.

<

Bartholomew (1973: 381-412) has pro?ided alcomprehensive g?FTIbgraphy
of soci;l applications of stochastic models. ‘(For recent Canadian
examples, see Beaman and Mccinnis, 1974; Stone, 1974; Tripathi and
Krishnan, 1974; Krishnan and saﬁgaddsa, 1975.) Ebanks (1970) has
employed the notion of a Markov chain to test for statiohari;y over
time in patterns of contraceptiQe use among members of a family

. L)
planning programme on the island of Barbados.

~

- 28



.The theory of fiwite Markov chains (for discussions, see

.

Feller. 1957; Kemeny and Snell, 1963; Bartol. 1967' Chiang, 1968'

Bnrtholonew. 1973) will be used in the prclent ltudy to analyze

I3

patterns of family planning among Edmonton couples. 1In this chaptcr,
basic ideas underlying Markov chates will .be introduced snd an
absorhing Markov chain model developed with reference to family

A
planning. Results obtained from the application of this model to
L 3 .
data on contraécpcivb practices in Edmomton will be presented in

Chapter IV.

. ..
Finite Markov Chain ‘

Consider the set that tncludes all possible methods o( birth

. ',’ ?1

control and non—conttacepti‘n dse. The elements of shis set vill be
denoted as states} and; togetﬂ.t they will define the state space of
the systeg. To.simhlify the ex;osition, let us assume that the state
spacé comprises only four (d;screte) categories: three methods of |

contrace&tion and non—é&htraceptive use. .

’
t

Suppose that a couple observed at time t) during the wife's

. EY .

reproductive span is using family planning -ctﬁod i d=1, .. .,4).
At time t+l, the couple may ;ccide to contimue using that method,
switch to a differenc method, or cease cbntraception: If the
decisions to continué using that technique or to ch-;gé states are
governed by a stochastic meehanism, conditiopal ptobahil#tiea, pf;)'s, ,
which describe the likelihoods that the couple will be using méthod )

at time t+l éiven that it was using method { at time t, can be
assigned. And, a transition matrix, P(t) - (pij » that describes

all possible movements between the various family planning methods

29
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.

during the interval t to t+l, can be constructad. Since the systes
is closed, I b(t),- 1 (4,3 =1, ... ,4).
. y 1 .

(It would be useful to clarify notation at this point.

¢

Uppercase Roman letters represent matrices; lowercase Greek letters

k!

are vectors.)
() AN

p Let n denote a probability row vector with four components,
each co;gedgz;ding to the proportion of couples in the various states
of the model at time t. If all couples employing a particular family
' . . [
planning method at time t are subject to an identical transition

. . .

probability, then"w(:‘n, » the. dist‘&ution of couples at time t+l, 1is
given by

LD (8 () " (1)

If‘we further assume.chat the values of the transition probabilitiei
are 1ndependeqt of time, so that a couple moving into a e;tegory at
time t assumes the ptobabilities'pertinent to that caéegory. equatian
(1) can be reformulated ae
LD "(:3'§ . A 2)
s : .
where P is a time~homogeneous transition matrix. T‘Lt is, the
outcome depends only on ;ﬁe immediaéely preceding outcome and the
(stationary) transition probabilities. In general, ghe outcome at
time t4n is
“(t+n)' - w(O)'Pt+n , . (3) -

0)'

where n is the initial distribution of cbuples among the states
of the model. Thus, once the initial distribution vector is given
and the values of the transition probabilities known, the state of

the system at each subsequent time period is determined.

7/ -
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teristic of any stochastic process is 1its

reliance on the state snace and the parameter space. The state space

of the model pfesented here 1s the set of contraceptive categories
and the parameter space comprises the transition probabilities and
time. The model is a finite Markov process in tie sense that the
cUrrent state ;f the system depends only on the immediately prior
Jutcone. It is a stationar; finite Markov chain since the transition

-

matrix is homogeneous in timg and both the state space and time have

been implicitly assumed to be discrete. v

Absprbing Markov Chain

daa Methods of family plaﬁéing can be classified as either temp-
o}ar;\or.permanent. Use of au‘emporaty method at one time does not
preclude the possibility of a couple's switching to another method

in the future. In contrast,.steriliz:tion, whether male or female,

is virtually irreversible. Once either partner to a marriage has
undergone the operation, the couple's future family planning behaviour
is assumed to be fixed.

Temporary and permanent contraceptive measures can be treatﬁs
as elements of transient and‘ergodic sets. The former, once left,
can never be re-entered; the‘la;;er, once entered, can never be.left.
A state that is itself an ergodic set is said to be absorbing. And,
a Markov ébain that has at least one such ;tate and in which it 1 =~
possible to reach an absorbing state from every {ransient state
(though not necessarily in a single step) is termed an ébsorbing
Ma;kov chain.

For an absorbing state, s transition probability Py is

il



32

unity and the remaining entries in the 1" row of the transition

matrix are zeros. By suitably arranging its rows and columns, the
¢ .

transition matrix P can be partitioned into transient and ergodic

sets. This yields the canonical form of the matrix,

o

Sl 83.' l3 Sb

. ' -
R ’l 1 0 I 0 0
s 0 1 Voo 0

- ' e ' d
where S) corresponds to female and s, to male sterilization.

It 1s convenient to adopt the following notation for the

aggregated version of the canonical mat;ix.

it

The sub-matrix @ consists entirely of zeros. Sub-matrix 0 concerns
o
the process so long as it stays in the transient set; R concerns

S

movements from the transient to the ergodic sets; and, the identity
matrix I characterizes the process after it has entered aniabsorbing
state.

In any finite Markov chain, regardless of where the procesg
starts, the probability of being in an ergodic set tends to one as
the number of steps approaches infinity. In terms of our character~
ization of family ;lann‘ng, this means that given sufficient time all
couples would ultimately adopt countraceptive sterilization to.linit
their fertility. What 1s;of concern here, however, is not that all

couples would ultimately reach an absorbing state,Qbut their family



planning behaviour while in the states of the transient set.

Applications of the Model o
| A number of quantities that describe the behavfour of an
absorbing Markov process while in the states of the transient set
*have been developed. Since the Qerivations of these qﬁantities have

@)

been presented in detail elsewhere (see, for example, Kemen;‘hnd
Snell, 1963: 46-66), only the results will be stated.

The short-term behaviour, of couples currently in a transient
state can be studied with the aid of the sub-matrix Q. The vector, §,
which gives the expected number of times a couple will continue to
employ a temporary method of birth control once it has started using
it, is given by

“v $ = (I - ng) £ > (1‘)

where 1 is an identity matrix, ng‘is thi matrix that results from
setting off-diagonal elements of Q to zero and £ denotes a vector with
all entries equal to one. The variance of this quantity, 6;, defined
as'thé\;econd moment about the mean, can be shown to be
82 = ngésq s (5)

where qu is the vector obtained by squaring each element of §.

For a couple in transient state i, the conditional probability
of moving to any other state j given that state { 1is left, is

c=a-oqp @R, 6)

where the matrix (0 . R) is obtained by adjoining R to Q, and noting

abilities ¢ are undefined.

that o i1

To study secular patterns of contraceptive use, we need to

33



fﬂ,fiq; the fundamental matrix, N, of the dbsorbiﬂé Markov chain such

that

N=( -} , e

whgre I is an identity matr§& The fundamental matrix has an im-

~
-

mediate probabilistic interpretation. The general element, gives

nij’
the mean number of times that a couple starting in temporary contra-
ceptive category i will be temporary category j if thé process goes

thabsorption. The variance of the fundamental matrix is defined as

.- N? = N(ZNd - I) - qu . ‘)
Here, ng is the matrix that results from setting off-diagonal
elements of the fundamenal matrix equal to zero and qu is obtained
by squaring each entry of N;

For a couple starting in any transient state, thé'total
number of steps, 1, taken befére adopting contraceptive sterilization
is given by

T = NE 9)
with associated variance o

2= N-D1-T_ ” (10)

q
where the vector qu is obtained by squaring each element of T.

Although the variance is an adequate way of describing thé
degree of variability i; a distribution, it does have the drawback
of b;ing expressed in squar unzjs of measurement. To be more

readily interprefable, the'quant ties given in equations (5), (8) and

(10) can be transformed into standard deviations by taking the posi-

ttve square ot of each entry of the vector or matrix.’

We can next examine the probabilities that a couple which



reported using a specific Eemporary method of birth control at the
beginning of the process will eGEr adopt other temporary methods at
later times. -These probabjlities are given by

H= (N - I)N;; . (11)

The total number of temporary methods a couple can be expected

to use before ultimately adopting contraceptive sterilization is -

§ o= ‘I(N;;)E o~ ' (12)
Finally, we can assess the likelihéodsyfhat cquples.will opt
for female or ﬁa{F sterilization to limit their completed'family sizes.
Specifically, the probabilitie; of‘a couple's starting in a particuiar
temporary contraceptive category and ultimately choosing either male

or female steriljzation are given by
5 .

B = NR . ' (13)

<

Modifying the State Space

In the interests_ofvfimplici;y, all couples have been con-
sidered up to now without respect to the number of‘children they have
borne. If the absorbing Markov chain model is to provide an adequate
representation of,p;fterns of family plann{ng, it should take inté
account not only contraceptive metheds but family size as;well. Such
an elaboration of the model can be accoqplished simply by éxpanding
the state space so that the variou rms of birth control are con-
sidered jointly with parity 1"5. A furthet state can also be
added to take the onset of secondary sterility gnd ﬁenopause into

account. In the next chapter, an absorbing Markov model that incor-

porétes_ﬁbesg modifications will be applied'to analyze data pertaining



to

family planning practices in Edmonton.

<

—
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. CHAPTER 1V

PATTERNS OF FAMILY PLANNING

. -
PR

The Transition Matrix » -,

v _The Growth of- the Alberta Familfes Study.askeq each married
or co-habiting. respondent to specify the dates of entry into and,
where applicable, exit from marital unions, past and current use of ¢
birth control, the dates of antece&ent bir?h confinenents and whether
she believed herself to be currently fecuné: By combining these
items, the fert£§ity history of each couple can be reaonstructed;'
Data collected about the timing of Qpntraception are not
comparable throughout the study. Questions about family planning
practices during the six-year period prior to the survey pert;iﬂ to

two-year intervals. qu contraceptive use prior to 1968, the period
;t risk ranges from th;eg to twelve years. Since the model developed
in the last chapter requires fhat time intervals be of equal span,
we are :estricged'thghe intervals beginning in 1968;'1970 gpd 1972.
This li;itation reduces the amount of useful infornation that can bea
analyzed.n‘ﬂowevqr, it may also minimize.possible inaccuracies in
the data stemming from faulty recall as well as the effects ok changes
in patte}ns‘o{ contraceptive usevsince the -mid 1960's created by the
introduction of the pill aqd>the increasing'hvailability of contra-
ceptive sterilization. -

-To maintain a manageable model, not}ﬂll methods of birth

control and parity levels will be considered separately. The state .

space, comprisihg twelve transient and seven absorbing states, will

37 .
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. be defined by tt;e 'foilovinga

State ' . - Parity: Method

1 ' 0: Non-éqntr'.cgption .
2 . . O: Other temporary methdds
3° 0: Oral syovulents
4 ] 0: Male and female -tctillution
5 : Non-contraception ‘
6 ¢ Other temporary methods
7 1: Oral anovulents -~
8 1: Male and female sterilization
.9 ) H Non—contrgception .
10 ‘ . 2: Other temporary methods
11 ) 2: Oral ;novulentl
12 ) : 2: Male sterilization
13 i 2: Female sterilization
14 3+: Non-contraception
15 3+: Oth?r temporary methods |
}6 } 3+: Oral anovulﬁnts
17 3+: Male sterilization
18 -~ 3+: Female sterilization
19 . | ' All: Secondary sterility and menopause

States. corresponding to sterilization and to secondary sterility and
menopause are assamed to be absorbing; the remainder are transient.

© .
States 2, 6, 10 agd 15 subsume abstinence, coitus interruptus, douche,

breast feeding, rhythm, condom, IUD, diaphragm-foam, injection and °

suppositories. Although the techniques included in the "Other temp-

.orary methods' categories are numerous, the actual proportions of

couples‘employing these methoas at differen; parity levels were small
(see,‘for example, Table IV, Chapter II)'. The codes given abave will
be used to lahel alletabulé} result; presented in this chapter. .

The canonical form of the estimated stochastic matrix that



.numbers of reported moves during each of these two-year peribd'.

~

describes movemmnts between the various states over a two-year period

is shown in Table V. "It is ectually peelible to obtain two estimates .

@

of the transition matrix by crooa-tebulating the -er.innl dintri-
bution. of couples in_{:e -tltee of the model between 1968—1970 and
1970—!972._ Siqce the retroepeftive neture:of the lurvey reduces the
nu-her.og couples eon-ideted as one gbee back in time and the n r
of ti-e pointe is roo few to ellow a etatieticel}teet to check for

atationarity. the estimated matrix shown is based on the average

\

Not all movements among the transient states and tro- the

transient to the ergodic set are possible. This corresponds to the

N
ﬁact that no couple increased more than two perity levels ‘in a single

step and that once having reached a parity level, couples cannot

later revert to a lower one. There is a good deal of movement between
. M 3
family'planning methods,.bofh within and between parity ievels. In
generel, hdﬁever, the highest probebilities in tﬁe trensient set lie
on the diagenal. This 1ndicate3ithat in the short-term many couéLee
remain at their current parity Ievels while continu g to use their
current methods of birth control. In other words,(a two~year period
may have only minimal implications'for fertilicy and.fanily planning.e
Since the transition matrix pertains to two-vear intervale,
some movements have been lost. For exa;ple, a nhlliparoue woman who
was .using oral ahovulente could not advknceuto parity twolin one step
without having moved to eon—contraception at parities zero and ‘one 1in

the intervening period (assuming, of course, that no multiple birtha

occurred) It must be stressed, therefore, that the transition

3
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;atrix does not p}ovide a complete deacription of névan‘néo between
the diftgr;nt».tutel. !t.ahéufd also be noted that expecth ;1-00
and standard deviations calculated from equations (4), (5), (7), (8,
(9) and (10) n Chapter III have been doubled in.the'pfescnt chapter

tQ. represent years.

Cufrent‘ranily Plnnnit% . : - . ' ’

' Table VI contains estimates of the nunger of years; ;1th
associated standard aeviations, couples currently employing a temp- ’
orary method of birth‘control will continue to use that method before
switching to another. Expected times for non;céntraception are
similar at parities zero, one and two. In contrast, durations.of‘gse
for oral contraceptives in;réase with parity while thdse for oth;r .
temporary methods first décline-between parities zero and one gnd
thgn increase. The parity-specifiﬁ durations of use for the pill,
suggest that it was being employed to achieve progressively longer
intervals between successive births. fhe pattern seen in durations
of use féi other temporary birth control methods indicate that low
parity couples were bearing children.rapidly or shifting to more
effective means of fertility control, ‘Péwever.nhigher.patity couples .
. appear to have been using other temporary method':w;tﬁ(pome measure -
of success. Thé relatively long durations spent in states 14, lS.and
16 result in part, of course, from combining parities three and above.

Standard deviations in all’ cases are of the same order of
magnitude as khe estimated times spent 1n.§ transient.stae;, indicating
that the estimates are fairly unrelia£let This has been found to be

a4 common occurrence in sociological applications "of Markov chains (see,

4}



* TABLE VI

°

Expected Durations of Use and Standard Deviations
for Temporary Methods of Birth Control

Parity Use—iariqx Expected Standard
. State* Duration Deviation
, (years) (yegrs)
I 3.8 2.6
0 2 3.1 1.8
\ 3 3.4 2.2
5 3.9 2.7
1 6 2.5 1.1
* 7 3,9 2.7
9 4.2 3.0
2 10 s . 4.3
11 5.3 4.2
14 7.4 " 6.4
3+ 15 ¢ 6.3 5.2
16 6.7 5.6

* See text for explanation of codes for states



*

) largely inapplicable to social. analysis.

LX)

for example, Kemeny and Snell, 1963: 191;199)--3% suggests that, due
to tﬁe 1nhereng'va ity of human behaviour, Markov chains may yg
A better indication of short-term family planning practices
is provided by the c?nditional probabilicties of a‘copple's moving to
another state of the model given that the cur;eﬁt state is left.
Thene probnbilitiel,lwhich are shoﬁn in Table VII, suggest that short-
term shifts between methods are related to both parity and family °
planning methods currently employed.
If’they move, non-contraceptors at parities zero and one will

adopt the oral anovulent pill in ofder to remain at tHeir current
parity levels. For those e#periencing in;reases in parity, however,
ghé‘probabilities are quite similar that they wiil adopt no contra-
ception, the pill, other tepporaty contraceptive methods or sferi-
lization. Nulli- and uni-pa;ous Fouples curyrently employing other
temporary §irth control methods will swi;ch.to the pill if they are
to femain at ;heir current family sizes£ but; thex are equafly likely
.to bear a'child and then continue usiﬁg that.class of methods. Current
oral contraceptors at these parities are most likely to have one or
more childrén - presumably by design - and then revert to the pill.

At patities two and-above, regardless of the method currently Y
:used, the probability qf a couple's resorting to sterilization to
curtail f;rtility is, high. There is a tendency, however, for both
non- and oral contraceptérs to remain at their current parity levels
an; adopt another temporary method of birth control. Infcont;ast,
women ' already employigk other temporary methods, if they move, are

»

more likely to reachAmenopause than to adopt either the pill or no .

o
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contraception. This 1nd1cut§- that these women are older and, in
addition, may be somewhat reluctant to give up methods they have
found satisfactory in the past.

In.aun, the quantities aﬁown in Tables VI and VII suggest a
number of short-term patterns of family planning. At the lower®
) pafities, current non-contraceptors were shifting>to oral anovulents

to delay the first or second pregnancy; couples already using the

-~
t

pill weré’bbth motivated to achieve and achieving desired spacingl)
be:ieen births; and, users of other temporary contracepg}ve methods
were either swiiching to the pill té delay births or forming families
rapidly. For higher parity couples, there was a nrogressive adoption

of sterilization (particularily, of the wife) in’order to limit

family size at twe or three children.

Long-Term Family Planning

Table VIII sh&ws the probabilitieé of a couple employing a
temporary method of birth control at éhe béginning of the process
later entering the various transient 3tates of the model. Together,
. the entries in the table may provide ;n¢indicat%on”of preferences 1in
birth control methods at different stages of family formation.
However, some of thé entries (for example, those that denote the
probabilities of a couple later being in its initial state) reflect
in part short-term shifts betweén states.

While all couples of less than parity three are likely to
resort to contraception with inc}easing parity, the choice of .methods
is related to current family planning bemour. Nulliparous couples,

regardless of their initial methods of birth control, gravitate

-
AN
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0 ~

toward ﬁhe{pill at parities zero and two. Whereas nulliparous non-
‘and oral contraceptors' are equally divided between the pill and other
temporary coEtraceptive ﬁéasures if they reach parity one, nulli-
parous couples initially\employing other temporary contraceptives
are most likely to continue using those methods if they bear a child.
Among currently uniparous couples, non-contraceptors are equﬁlly i
likely to employ either the pill or other temporary méthods if they
attain parity two, while those already employing a temporary method
wiil tend to i'!ou? their current techniques at the next parity level.

It is apparent that cougles initially observed at parities
zero, one and two will tend to eumld} temporary contraceptive lnthod;
other than the pill if they reach ﬁarity three or above. But, the
low probabilities of these couples ever employing a temporary method
at this level suggest that many will not attain parity three and that,
if they do, they will adopt a permanent means of fertility control
shortly after the third birth: o~

The total number of transient states entered by a couple
before it adopts contraceptive sterilization or the wife reaches the
end of her fecund span is shown in Table IX. For nulliparous oral
contraceptors and couples initially using other temporary contraceptive
techniques at parity one a;d above, the relatively low pumbers of -
transient states entered may reflect either satisfaction with their‘
current family planning methods or shorter timés'tif& absorption (see

L 4

also Table XII). These estimates, as well as those contained in*

Table VIII, would invariably be low, however, since the transition

p

matrix does not capture all movements between states, parities three

p : : -
» ‘
. . Arff’/



“ TABLE 1X

)
’

Total Numbers of Transient States Entered before
Absorption by Couples Starting in Transient States

Y

Parity Use-Parity Number of

State* States
Entered
1 3.1
Q 2 3.'4\
3 2.7 \
5 2.5
1 6 2.1
7 2.2
9 1.8
2 10 1.4
11 1.7
14 1.3
3+ 15 1.1
16 1.4

* See text for explanation of codes for states



7]

. -
and above have been collapsed and "other" methods categories subsume

LY

a variety qf contraceptive techniqu‘éa

Table X shows the average times couples starting in each

‘transient state will stay in the different transient states before

ultimately being absorbed? The associated standard deviations are
contained in Table XI. Thus, a nuliiparous couple "initially using

no contraception can be expected to remaln in that state for 4.1

-

y;ars on the average; it would be expected to employ oral contra-

®

‘ceptives for approximately 1.7 years; etc. ®

' The comparatively large'eléments congituting the main
w ,

diagonal of Table X reflect thé fact that many couples remain in their

“~ < °

initial states for considerable lengths of time. The telatively low"
gglues of the off—diago;al entries suégest that once having left Eheir
initlal states, couples move rapidly between temporary methodé of
birth control and to higher parity levéls. As was the case for the
exﬁecte%)dﬁratiops shogn in Table VI, howeve?, the standérd deviation
of each of these quantities indicates that large variations occur
among individualvcouples with respect to the timing of family planning.
Part of the variation may also be due, og coursed to differences in

the ages and fecundity of the couples initially in the various trans-

) - )
ient states. :

For (he inipially ndllipgrous, the average Eimes spent using'
no contraception generally declfne in favour of temporary contraception
as higher L‘rities, are J@ac?he? Non- and oral contraceptors, after

o’/ *
.

leaviqg122eir initial s&ates, have relatively greater success with the”

péll_than'with other témporary contraceptive methods at higher parity

~

49
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levels. Those initially é-ploying other temporary naihodt show
similar times for these techntqnc. and the pill at_ parity one but a
K longer dutation of use for :Pe pill at parity two.» A-ong a11 1n1t1¢11y
nullipaxous couples, the expected tines spont at different parities
'vary faarkedly from one level to the next.’  Thus, whgreas_n couple éan
expect to remain childless for a period ranging fro; fi?e tp six
yeirg, average times spent at paritiep one'and two are approximately
two and four.yecri tespectively. o .
Althoughéall edup_h- employing tmrlr.y methods at parities
one and above at the begiﬁking of the process shov?ﬂ\;lines in the
average numbers of years spent at successive parity“levels, there are

no clear patterns in the durations of use for particular nethodu.

However, a general pattern is discernable among couples .of the same

¢ N v . . -

initial family size: non- and oral contraceptors have similar lengths
of san within each parity level while coduples initially enﬁloying
temporary methods other than the p{ll tend to move through parity
lfzvels at a somewhat f'au:er rat.;. |
This pattern is reflected in the expected times till absorption

for couples starting in the different transient states. These times,

with their standard devigtions, grevshown in Table XII. Amongst the .
nulliparous, the relatively low value éor oral contracepters sﬁggesta
that these couples may be forming their families quickly and then
4'resoff1ng to steriliza;i;n to curtail further births. Similar avetages
éimes till absorption for'non- and oral contraceptors initially at

parztiec one amd above, as well as the previously noted similar stays

within specific parity levels, result nainly.ffbn non-users switching



" TABLE XII

>

s -
°

Expected Times until Absorption,” with Associated Standard
N Deviations, for Couples Starting in Transient States

_ Parity Use-Parity Expected Standard

State* = . Time ~ Deviation
' (years) (years)
1 * 13.6 9.2 g

0 S 13.5 8.8
3 ¢ © 1.8 8.7
5 11.1 8.3
1 6 8.4 7.5
. 7. 10.0 8.2

) 9.3 7.8

2 10 . 7.7 6.8 -
11 9.4 7,8
14 9.5 8.2
M+ 15 7.0 . 6.1
- 16 9.6 - 8.1

.
* See text for explanation of codes for states



to.;h;.pili. These lili{l?iti‘l I‘yblllo b; a reflection of the subd-
tcchndit} of some noh-contracepting womesn. ,Co-pa};tlvuly short times
till abtorption for couples intitially o-ployiﬁ; other ;c-pornry contra-
ceptive methods iny be an indic;tion of th‘}rnlativn 1ncf!octi§;no-l‘
of most of these téchniquoi yi--l-vin oral anovulenio. Alcthough ﬁ.c
of relatively unrclinblo -.thods probably reflecta lnck of coancern

'with the tining and spaeing of bitth- it need not’ entnil lack of.

concern with coupleted fanily -1:.. :

. " Table XIII shows che probabiliticn th;t couplo. 1u1tially ia
trnnsicnt states of the -odel will ultimately enter the various
pbtotbing states. The fact. that tubal 1igation and hy.terecto-y are
favouted over vascectomy by a large nnrgin is not surprioing given
the sex diffetentials in contrnceptive sterilizntiona preaently
observed in Eduonton {see ‘Table 1V, Chapter II). However, the axtent ‘
to which couples will adopt sterilization to achieve small family
sizes 1s startling. Two out or three 1n1tia11y nulli- and uni-parous
couples night be exPQCCed to elpct sterilizatiou before the bitth of

_-4eg> ’
a third child ‘vhﬁl? sh. vast majority of the remainder will opt for

the operation after a third or higher order birth. In general, )
couples with two or more children at the beginning of the process

have ‘even higher probabilities of adopting sterilization at their
“}nitial or a subsequent paricy. Nevertheless, those 1n1tia}1y using
temporary cpntraceﬂtive me thods other tﬁan the pill -do show noticeably
grqpter likelihoods of going to the end of the wif;'i fecund span.
Such. couples are éither'bearing large families, either through design

"’ )

‘- or because they are inefficient contraceptors, or the wives are

-

. L.



»
s
;e TABLE XIII
" Probabilities that a Couple Starting in a Transient State (1) . ' ‘
Will Enter Different Absorbing States 1) _ .
- . ! '
b 8 12 13 17 18 19
1 : : .

1 .05 .17 .15 .29 .09 .15 .10 |
2 01 " .17 .16 .31 .09 17 .09

"3) .02 .12 17 . .09 .15 .12 !
5/ 0.0 .21 .18 .31 .09 .15 .06 o
6 0.0 .13 .15 .33 .10 .21 .07 ;
7 0.0 .16 .25 .31 .08 .13 .07, oA
9 0.0 0.0 .:.05 .36 .18 .31 .09

10|. 0.0 0.0 .10 .32 .19 .25 .14

11} 0.0 0.0 .20 .39 .14 .21 -.06

14 0.0 0.0 0.0 0.0 .25 .71 .04 S

152 .0.0 0.0 0.0 0.0 .22 .54 .24

16 0.0 0.0 0.0 0.0 -.28 .62 .10 o )




'l

&xpo--d to low risks of prégnancy. Takén overall, the'rﬁul:n
) u;ortod in Eho'ublo suggest that ’dcnpito vart.ation- in their
ltrgteg%cl of family plnA;in;. in terms of birth control methods used
and gi-ing and spacing of births, the pressure for couples to. curtail
fertility-per-nnentl; increases dramatically a; their family sizes
approach a perceivcd‘opcinnl ufper tihtf: "«

-Throughoht the analysis in this chqptgr, family planning hna‘J

" been examined irrespectiwe of the actual distributions of couples in’

the states of the model over tine. Although patterns of family

pllnning‘h-v. been seen to vary according to cotiples' initial
this night lead to a somewhat distorted view of the overall proc
For examle, whereas nulli.parous coupies 1n1tially employing temporary
birth control methods other than the pill sbbw patterns of fanily
planning that. are significantly ddfferent from those of nulliparous
couples generally, the former acgount for but a small proportion of
bthe nultliparous. - By applying equation (3) in Chapter III (and
assuming, of course, that the transition matrix is statioqary);bthe

distributions of couples at seleyted.tines can be computed. These
' diétributions are shown 1n'Tab1¢ XIV. )

. Starting from the (1n1tial) distribution of 1972, the pt&;ess
reaches its liniting distribution in about thirty years. Thig
corresponds approximately to the expected fecund years o; a young
woman who was Just sta;ting her married life at.the'beginning of the
pchess. The time taken to réach the final distripution increases

monotonically with parifty, ranging from about 12 }ears for parity zero

to .32 years for par;tiés three and above. The small propertions of

5 , \ . .

56
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.

eou.pleo. opting for tﬁe sterilization of either p-rtn’r‘lt parigies
‘zero and one suééeata.that‘zhe»operntion is mainly performed a4 these
levelﬁ'to safeguard t.he he'n.lth of the wife, Over time, the préportions
of multiparous couples employing temporary family pl’nni.ngouthods AL

generally decline in favour of contraceptive sterilizacfédns. The

B
rapidity with which the final distribution is approached indicates

that many couoles, after delaying the birth of their first che. godl
on to form small fémilies ({e. two or three children) quickly. The

Jncreasing importance of sterilization as the means by which small

-

family size will he achieved is indicated by the small proportions
of inicially fecund women actually reaching the natural end .of the

childbearing span;

58
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CHAPTER V

IMPLICATIONS OF THE STUDY

Limitations of the Study N

"Edmonton couples. 1Indeed, this might explain in part the }.ax‘ge

fr” :
O -~
The stochastic model employed in this stud}merely provides

a first approximation of the family planning behaviour of Edmonton
couples. Restrictions imposed by the small sample size and the
conceptualization of family plandﬁng as nn/absorbing Markov chain
lead toAa nunber of shortcomings in the analysis.

In the first place, couples have been treated without regard
for their actual inclinations or differential abilities to control
fertility at different stages of the family.cycle.J Although use of
efféctive %ontraception has béen seen to be widespread in Edmonton,
a minority, whether through a.lack of reliable contraceptive know-
ledge or a desire for large families, may in reality have patterns

of family formation very different from those of "representative"

variations encountered in the expected duratioms of use foﬁ“he -

diffelrent temporary methods of birth control. Thig,probkmyng{ghtﬂ" ;

“

4P

"

,‘ ;h ;1"

circumvented by stratifying couples in terms of their'ﬂes‘fretﬂmﬂ.% (
oLl g
sizes and then undertaking separate analysesegn”‘ﬁbe resﬁl&ing &ub— .ﬁ Y

g

‘3 :
Sets of the married population. A similar procd: coul-ﬂ gé pe‘ ¥ Y

“ .;‘i‘zv"
. v . TEN
employed to lessen the possible effects of dispara e es of cc{umles ) «,_‘
initially in each state’ of the model. '1 . 2 j‘
: by '
The family planning process is intuitively, nén 1arkcwian. Y L N

The process has been made Markovian by increasing kl;)s ate gpace so
f T 4

.59
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'
as to include several parity levels. Despite this, however, the \ulic'
process may still be non-Markovian as some parities and contr.c‘ptlve
me thods have been lumped: In such a case, the noh-Markovihn process
could possibly be made Markov?an by further expanding the state spagg
of the model. . °

In the introduction to finite Markov chaims in Chapter III,
all couples currently in a state were assumed to be subject to
identical pfobabilities of'moving to the various states of the model
at the next step of the process. The assumpgion that couples
curregtly in the same state of the model are homogeneous with respécf
to the transitiop probabilities is not entirely realistic. A betfer
appreciation of family.planning dynamics“coudd be obtained if the ¢
parameters, P{j's, were allowed to vary from one couple to another
so as to allow for the possibility of differences in fecundity,
motivations to regulate fergility and the efficiency with which contra-

.
ception is practiced. A modification, which would allow for the

heterogeneity of couples with respect to the transitiof probabilitia\ﬂ
could be introduced if a probpbiliéy distribufion were specifidg for

each of these parameters and a nlxlng distribution employed to ebtainm

’
inferences about the behaviour of a typical couple.

A fu)ther problem arises when the transition matrix is -

-

estimated from cross-sectional data; viz., codples that have recently

moved to a state are treated in a similar fashion to those that have

o I
been in that state for some time. Movements between states may

“~

L%
depend in part on the time already spent in the current state. This

. ¢
pPossibility could be taken into account if family .planning were o



Y

L4

formulated as a semi-Markov, or Markov renewal, procEssfw‘In such a
model, the time a couple spends in a staﬁe would be/spsﬁied to be a
random variable‘distributeﬁ accord%q to a given function. Once the
couple moves, however) the conditibnal.probabilities of shifting from
the current to other states would.be governed by a typical trgn;ition

matrix similar to the one in Chapter av.

o

Summary of Findings

In Chapter II, an examination of the family planning behaviour

“b

of Edmonton couples that were presumably exposed to the risk of child-

bearing revealed that socio-economic factors, such as ethnicity,

A

income and occupation, have little or no direct effect on the extent

of current contraceptive use. Use of contraception, though widespread,

does show a strong relation to the stage of family formatiog a couple

"has reached. This is especially true for the two most widely used

techniques - oral anovulents and contraceptive stefilization - where
an overwhelming popularity of the pill aﬁong the nulli; and uni-parous
declines sharply.in favour of sterilization among.couples at parities
two and above.

The Ebsorbing Markov chain model employed in tﬂe last chapter
provides an indication of the expected long-term family planning of

£y

Eqmonton couples if the phtterns observed in the recent past were to“
continue unchanged. Whereas the majority of fecund couples at all
parity levels would be expected to continue employing tempofary contra-
ception systematically to regulate fertility,‘individual variéti&ns

in bogh use of temporary birth control and the timing{and spacing of

pregnancies are pfonounced. Despite diverse strategies of family

61
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formation, however, most couples would ultimately adopt sterilization- °

dto achieve the goal of small completed family size.

.

Implications for Family Planning

The findings of this gtudy are ent with the low rate *

-

of natural 1ncreese currently being ced by the Canadian
populatfon. In Edmonton,.fié’nechan}sn through which low fertility
is being achieved at present and may continue to be.achieved in the
future is the widespread use of efficienf temporary contraception at
.the lower parities with shifts to permanent methods of birth conttol
after several children.have.been borne. Although few couples app;:r
to be totally ignorant of contraceptive techniques, differences in
the/extent of contraceptive knowledge may persist - particularly
among newly-married couples. Over time, however, either the efficacy
of the educational process before marriage or the family planeing
experience during marriage apparently inc¢reases the awareness ef,the
'majority of people about effective means of fertility control. g
Not all aspects of reproductive behaviour have been examined.
Given uncertainties in isolating the population at risk as well.as
the questionable "planned" status of illegitimate births, this etudy
has been confined to fertility and fertility control occurring
within de 1;re and de facto marriages. Additionally, the possibility

-~

of marriage dissolution through death or divorce has not been taken

b
intd account. : -

Nevertheless, the results of the study ¢ould have important.

implications for prediction of the future family-building of Edmonton

couples. The time-homogeneous model employed here assumes a fortiori,

Y ’- "

- x.f . »

, | . ) .o »

”
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however, that no shifts will occur in patterns of contraceptivé.use.
. Yet, use qf efflcient temporary conqp!reptige téghniques does not
L) c
preclude the pbssibi}ity that young.zsuiaes are. deferring births
rather than limiting completed faﬁily-si§;u Wege this trae, shifé;
frqm contraception, in/turn éntailing changes in the timing:of births,
combined with rapid family forﬁ?tion b; ne-Perd of new marriage
cohorts could result in éomparatiJEly large bi*th c&horts in the near
future. Or, éven_if the small family norm continues, concern for
the'safEty of the pill, leading many couples té adopt relatively

unreliable temporary methods of birth control, could result in either

unwanted children or increased demands for abortion.

-
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