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Hill, North Carolina 27516-3997 

Shyam Thapa 
Family Health International, Research Tiiangle 
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This study examines the influence of a selected set of determinants of contraceptive
method switching in rural Sri Lanka. Of intcrest is the question of how changc in 
conhaceptive practice at the individual level can account for patterns observed at the 
aggregate levcl. Based on calendar data on contraceptive use over a 3-year period,
collected for more than 3,000 mafied women in a 1986 survey, the mul.ivariate 
analysis shows that women who attaii, all or a significant proportion of their desired 
fertility tend to switch to more effective methods. Women who exocrience method 
failure tend to switch methods, usually t,- a type that ismore effective. The woman's 
background determinants of age and education have small but significant effectson 
method switching, whereas the effect of household economic well-being is not sig
nificant. There isstrong indication that rural couples are practicing contraception in 
a nonrandom fashion, switching methods in accordance with clanges in their fertility
motivations and contraceptive experience. 

Early stLidies of contraceptive use focused on prevalence and sociodemographic cor
relates of the methods accepted by individual women (e.g., Carrasco 1981; Concepcion 
1981). Now that family planning programs have been in place long el-ough for repeated 
studies of the same populations, csearch emphasis has shifted to trends in prevalence and 
differentials (London et al. 1985; Mauldin & Scgal 1988; United Nations 1989). These 
trends aggregate the contraccjtive histories of individual women, but their underlying factors 
cannot be understood by examining only prevalence patterns at sequential points in time. 
In this study we examine the relative influence of determinants of method change among 
rural Sri Lankan couples over a 2-year interval. A key question for the study is whether 
method use observed in a cohor': of continuously married couples is largely constant across 
episodes or responds to changes in fertility demand and contraceptive use experience. 

In Sri Lanka, family planning has been regularly promoted since the mid-1960s, 
contraceptive prevalence has increased, and a significant proportion of users have accepted 
modern methods (see Fig. 1). Government-sponsored programs have provided education 
and counseling on an array of modern methods [condom, pill, intrauterine device (IUD), 
injectables, and male and female sterilization]. Since 1980 women and men who choose 
sterilization have received financial compensation' (de Silva et al. 1988). The continued 

Copyright © 1990 Population Association of America 

559 



560 Demography, Vol. 27, No. 4, November 1990 

Percentage
 
currently using
 

70 

60 

40 

30 

20 

0 
1975 1982 1987 

Year 
Iigure 1 I lrends inCurrcit Contrmct \cIks.by Mct1bod TI' Aniong

r
C 	rrciltl| Marricd \V nicii of Rcpr due c ..Age: 1975 Sri l.1ika World 
"crlilih, iki ( nt ra.';tivcSurvc,. ]982 Sri I[. IrvIlnce Survey, 

And I 897Sri I .iiika I)cingraphic ;aiid I lcalh Slrvy 

promotion of contraceptive practice concentrates on both raising overall use and improving 
cffectivness levels. 

A striking aspect of the prevalence patterns diat have emerged in Sri Lanka is the 
pu'-dominance of traditional methods and sterilization, with fcwer women using modcrn 
temporary methods. In addiiion, the proportion of women who use modern temporary
methods has remained relatively constant. This stability of modern temporary methods during 
periods of increasing contraceptive prevalence has been observed infrequently in other pop
ulatioins. It is not known whether the pattern tesi-lts from high levels of method continuation 
and few new acceptors of modern temporary methods or from an equilibration of the flows 
of users into and out of this use category. These alternative explanations have important
and differing implications for both family planning programs and the theory of contraceptive 
use dynamics (see Mundigo, Phillips, & Chamratrithirong 1989). Agoal of our analysis i 
to discover whether one of the explanations is appropriate in rural Sri Lanka. 

Studies of the determinants of coIraceptive method choice have focused on the char
acteristics of women that essentially reflect structural features of society, such as education 
or household wealth (see Bulatao, iealmore, & Ward 1989). When determinants of switching
behavior are of interest, however, it becomes appropriate to ask, as we do in this study,
What has changed in the time since a method was chosen that would contribute to a 
subsequent chailge in use? Figure 2 presents a conccptual framework of couple-level factors 
influencing method choice over time (top). Our study estimates an empirical model for 
switching between two time points derived from this framework, as shown in Figure 2 
(bottom). 

Conceptual Framework 
The contraceptive method chosen by a couple at a particular point in time may be 

viewed as determined by their evaluation of the following: 

1. the number of present and additional children they desire, 
2. 	their knowledge and belief i,"garding their present and future fecundity, and 
3. their knowledge and beliefs about contraceptive methods, their effectiveness, avail

ability, side effects, and so on. 
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Figure 2. (Top) Comceptual Framesork of Couple-Lucvl Factors 
hlfluenciug Method Choice; (bottom) Fmpirical Model of 

Couplc-Lcvl Factors hiflucncing Method Switch 

This conceptual framework omits factors that arc unnecessary for the analyses we present
but lists ones similar to those in the conceptual model proposed by Bulatao (1989), who 
identified contraceptive goals, competence, access, and evaluation. In particular the third 
factor of contraceptive knowlcdgc and beliefs incorporates many interesting influences on
method choice that have received detailed attention in studies of determinants of method 
choice (e.g., Zablan et al. 1989) or method switching (e.g., Grady, Hayward, Billy, & 
Florey 1989).

Because we are interested in contraceptive use dynamics, the decision process can be 
viewed as continuing ovcr time, resulting in a sequence of method choices. This sequence 
may include long periods during which tile method does not change, no method is used, 
or the method switches from one to another. In this conceptual framework the choice of"no method" is treated the same as the choice of a contraceptive method. For example, in 
the postpartum period, no contraception may be used because of perceived protection from 
lactation. This is an example of the importance of a couple's present fecundity as a deter
minant of method choice. 
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Changes in these factors are expected to contribute to method switches. If there are no 
changes in any of these factors, then the method used is not expected to change. For 
example, as Figure 2 indicates, a change in the number of additional children desired (or 
fertility demand) should increase the probability of a method switch, but a woman's years 
of education (which usually does not change) should not have direct effects on miethod 
switching. A vomnan's personal experience with the cffectiveness of a prior method could 
include nethod failure, which would stubseqnetly affect the probability of changing ineth
ods. We expect changes in these factors of fertility (emand and contraceptive experience to 
be important predictors of nethod switches in the observed interval. 

III our analysis of determinants if method switching, wc include some relatively static 
variables that have been shown to be significant correlates of mnctlmod choice and may suggest 
changes illother determining factors. One example is the womall's age, used to approximate 
her fecundity and other life course effects ol contraceptive knowledge. '[he influence of 
contraceptive knowledge, a factor in the conceptual model, is empirically embodied in the 
,1t'thod type tised previously at time t. 

There is an intrinsic degree of difficulty in switching methods. A woman using no 
method can switch to an\ available method with relative case. A pill user can switch directly 
to an IUD or sterilization but would need to go through a period of nonuse before she could 
switch to rhvthni. Sterilization, on the other hand, is essentially irreversible. ']'his ease or 
difliculty in changing is captured by the direct effect of method at tinc t on nethod at time 
t + 1,as shown in "igure 2 (bottom), and by estimating origin-method-specific models in 
nmultivariate analyses described later. 

Data and Statistical Methods 

Description of Contraceptive Histories 

Al individual womnan's contraceptive history is a sequential record of her episodes of 
contraceptive use and notiuse. 'This record may also include information about pregnancies 
and periods of aniclorrhca. If all details are included, the number of different possibilities 
will approach or equal the mnumber of women in a sludy; hence attempts to describe and 
analyze contraceptive histories nust begin with some system of reduction of information. 

In practice, data dcescribiig contraceptive histories will already omit some details and 
will limit the possible approaches. ['or example, World l"ertility Survey (WFS) data include 
first method ever used, penllttimate method, and current method used (if any). This infor
mation permits a limited analysis of contraceptive histories Kane, Gaminiratne, and Ste
phecns (1988) examincd patterns and determinants of method switching using WFS-like data. 

The data analyzed here conic from a sample of 3,253 currently married women of 
reproductive age (15-4-1), interviewed during the Rural Family Planning Survey. The survey 
was conducted from August 1985 to February 1986 by the Fgamily Planning Association of 
Sri Lanka (FPASl) with assistance from lamily Itcalth International. The sample covered 
three of the six socioeconomic and ecological zones and 17 of the 24 districts in Sri Lanka, 
therefore it is not completely rcpresentative of rural Sri Lanka. It was necessary to exclude 
sonic northeastern districts because of political disturbances at the time of the survey. 

The sample design was a two-stage stratified sample. After zones and villages were 
selected by using probability proportional to size procedures, eligible women were randomly 
selected from village resident listings maintained and regularly updated by the FPASL. The 
sample population also was confined to the Sinhalese, who constitute 75% of the total 
population in Sri Lanka. Because of the controls on ethnic character and rural location, 
there is considerable homogeneity in sample composition. This has the disadvantage of 
mitigating socioeconomic differentials in patterns of contraceptive method change but has 
the advantage of increasing the significance of any variation found. 
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The survey collected nionthly data on contraceptive practices, pregnancy status, and 
reasons for nonuse over a period of 36 months preceding the time of interview, following 
a calendar suggested in Laing (1985) and Showni in Figure 3. First, pregnancies and their 
months of gestation were recorded on the pregnancy record form for the 36-month period. 
Foi each conception during this period, the respondent was asked whether it had occurred 
while she was using en itraception anld, if so, what method she was using. The duration of 
postpartum amenorrhea for each pregnancy was next recorded. 

Then starting with the current mont, and working retrospectively, the interviewer asked 
about contraceptive: ractice in each month and recorded the mcthod(s). For each month 
of nonuse (other th:n during gestation), respondents were asked the reasons for not practicing 
contraception. 'The first method ever used was ascertained. 'he amount of detail available 
in these data penilith a choice ot svstemni of information reduction. 

'[sui,Thapa, Ilaimill, and de Silva's (1989) descriptive analysis of these data motivated 
the inultivariate a.alysis we present here. 'T'heydescribed each woman's contraceptive history

3with a list of episodc of method use during the -year period covercd by the survey. An 
episode was treated ,scolntiling until a different mIethod was used. To reduce the number 
of possibilities further, iimclhods wcic lmped into four categories: traditional, modern tem
porary (coudomm, pill), modern intermediate IIU), iniectables), and modern permanent
(steril,.ation .Periods of nomise \werc ignored. For example, a woman's 3 -year contraceptivc 
history would be described as -traditional" if she used only rhvthi and withdrawal during 
those 3 ycars or "tiaditional-iIlodern intermediate" if the first iethod she used during those 
years was rhythm anid she then switched to an IU.) 

The cmphasis of the 'lI'si et al. (1989) approach was the description of patterns of 
method switching. DaVa zo. Reboussin, Starbird, Amii, & Abdullah (1989) used a similar 
system that dcfii ed episodes illterms of iitcrbirth intervis. Althot,gh both approaches retain 
detailed information about ..qiuencecs of events, information about the duration of method 
use episodes is ost.1 Because the p)eCent stdl(y's interest is in rates of method switching (i.e., 
rates of flow of women into anid out of method use categories), we have chosen to describe 
contraceptive histories in a way that retains information about time. Rates, by definition, 
are time dependent. 

T\vo general alternatives for including time dependency piesent themselves. The first 
uses the length of each episode aid suggests a proportional-lhazard mumltivariate life table 
approach to modeling the determinants of method switching (e.g., Grady et al. 1989). The 
second fixes points in time and analyzes probabilities of switching from one state (method) 
to another during the intervals betw-,cn these time points. This approach suggests a mulI
tinomial logistic-regression analssis of transition probabilities. 

We have chosen the tralsition probalility appro.ch in this study for three main reasons. 
First, all our data are left censored; we are unable to tell from the survey how long women 
have been using their first m0thod in the survey period. This greatly reduces the applicability 
of hazard models. Second, the lack of information about duration forces the use of sonic 
Niarkovian model, that is, where duration in a state is not required to examine probabilities 
of switching. The umultiiomial logistic model estimated here is escntially the same as a 
discrete hazard model \1ithot duration effects and a single time period. In addition, the 
transition probabilities estimated here could be used to project the proportions of the cohort 
using each nethod type for subsequent time increme:aet;. Third, because multiple switches 
are rare in the obscrved period, little is lost by missing the occasional intervening method. 
Less than 4% of the women switched more than once during the interval. 

To reduce tihe number of possibilities and increase the number of each type of switch, 
we have combined contraceptive methods into the following four categories: (1) no method; 
(2) traditional metho'ls-rhythm, withdrawal, and abstinence; (3) modern temporary meth
ods-condom, pill, IUD, and injectables; (4) modern permanent methods-male and female 

http:appro.ch
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MONTHLY FP AND PREGNANCY RECORD (Mak month at rightas Indlcald): 

1 	 Pregnuoy Ouloome (from Pregnancy Record Form) 

Birth - Live birth (excluding stillbirth) DEC'85 
Los - Fetal loss (miscarriage, aborton, stillbirth) NOV 15 

OCT *85current2 Month. of Gestatlon (Ask how many for each pregnancy, Including 
pregnancy, if any) SEP '85 

AUG 15 
G -GeslafionMark G for each month; firstG isconcepton month) 	 JUL85 

3 	 Amenorfhose For each Birth or Loss, ask how many months until menstruation JUN '85 
resumed Mark 'AM( )"for that number of months minus one. Ifthe respordent MAY'85 
menstruated one month afer delivery, do not mark any month. APR '85 

AM( ) - Amonorrhoeic (leave parentheses empty for now) 	 MAR'85 
FEB '854 	 Amenorrhosa following 1982 Delivery Chock Pregnancy Record Form for delivery

in1982 Ifso, ask whether still JAN'85amenrxrrhoeic in 1983, and mark. 
DEC'84 

AM( ) for all such months except month of resumption. NOV '84 

5 	 Contraceptive Practice Sterting with current month or most recent month still blank or OCT '84 
markcd "AM( ), ask whether using any method to avoid pregnancy, and if so. how long. SEP '84 
Probe to make sure use was continuous during period of more than two months. Work 
backward through time asking about all months still blank or marked "AM( )'.if 
respondent changed methods or stopped using during a month, mark only the status at JUL '84 
the end of the month. JUN'84 

PIL =Pills ABS = Abstinence (voluniary) MAY '84 
IUD = IUD MIS - Miscarriage/abortion APR '84 
DEP =Injectables S + W= Safe period and Withdrawal MAR'84 
LRT= LRT/female sterilization S + C = Safe period and Condoms (mark only 
CON = Condoms C +W = Condoms and Withdrawal (if used FEB'84 
VAS - Vasectomy 0+ + =Other method or combination I simultaneously) JAN '84 
SAF = Safe period DEC '83 
WIT = Withdrawal 

NOV'83 
6 Family Planning Status at Time of Conception (Verify month of conception and ask OCT'83 

whether using contraception at that time) SEP '83 

G( ) - Conception month (Ifusing FP add code letter from method; if not using FIR mark AUG '83 
letter for reason not using) JUL '83 

months still blank. Ifmore than one reason is given for JUN '83 
a month, ask for most important one. Put the relevant abbreviation as shown below. For MAY '83 
months still marked "AM( )',place a hyphen (-) inside the parentheses. APR'83 

7 	 Reasons for Non-use Ask for all 

WC = Wants child/desired pregnancy MAR'83 
U- Unable or unlikely to bear children (including subfertile) FEB'83 
N- No sexual contact (including husband away, sick) JAN '83 
Am (-)= Amonorrhooa and not using contraception 
X- Other reason (specify) 

8 	Review Chock to be sure all months up to and including month of interview are marked and all 
later months are blank. Be sure also that all months marked *AM" and all conception months 
first months of "C'- are followed by a code letter or hyphen in parentheses. 

]'Iill( ;. M o)ll l 'al l IlA11111 C(OrJ11d IPft'gll,1cy 

sterilization. \\hetn nttltil)IC i.tclhods are ttsed itl the salltc tonth, tic most niodern or 
peritanett mthod deterttitles the category. Itclutding tltottse as a itethod category is 
consistent witi the cottraceptive experiencc coniponent in our concJ)tulal model and also 
makes our list of tethod categories, or states, ittcltsive-a womiatt isalways inone of these 
four states. 
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Our interest isprimarily illthe structure of effects that determine a method type switch.
 
We consider only two points illtime, the end of the first y'ear illthe 3-Ycar period and the
 
end of the third year. The resulting approximate 2-year interval, rather than a series of 
shorter periods, allows more time for switching and higher IIuIlllbers of method switches. 
At each of these times, we classify each wvoman according to her method of choice. Here 
we deviate from our conceptual model in our treatment of women who were not at risk of 
conception because the\, were pregnant or amenorrheic. Because our emphasis is on in
vestigation of the changes in contraceptlve Imethods chosen by women, we are less interested 
in changes to and from no ,method when those changcs are caused by changes in a couple's
beliefs about risk of conception. \Ve are more ititerestedi illchanges in Inethod chosen
 
(including no imetliod) whe a womnani believes she is at risk. We gain a great d'eal of
 
information by classifying each wommn not according to her current use at each point ill 
time but according to time method she used most recently when she was at risk of conception.
We refer to this method as her method of choice at our designated points ill time. We chose 
the end of the first \,ear as a starting time to allow for this search for earlier mionths at risk. 

lb slnummarize, we describe ceach womnrn's conlraceptivc history by sp cifying her method 
of choice at two points illtime. We will refer :o these as her ''origin" and "destination"
 
methods. The period bcetwecn these time points, whiclh we will call the "switching period,"

is approximately 2 ye\ars, and there are four alternative methods, 
 as defined above. We
 
estimate the probabilities of each destination method, given each origin method, and the
 
factors that affect these probabilities.
 

Of the 3,253 wonmen whose conlraceptivc histories were analvzed by Tsui et al. (1989),
 
we were able to cletermine the origin imetlod for 2,999. The remaiider could not be classified
 
because they were never at risk during the first year of the 3
-vear period and were omitted
 
from further analysis. Because omitted women iare more likely to be users of less effective
 
methods (they were not at risk because the\, were pregnant or amenorrheic), their omission
 
contributes to 
 potential selection bias This is not likely to be a serious problem, howevcr,

because our analyses of dctc'rmminants of method switching are conditional on method of
 
origin.
 

Determinants and Regression Model of Switching 

We analyze the determinants of metlmod switching by using multinomnial logistic regres
sion (Hoffilan & l)uncan 1988; NlMaddala 1983). Separate models are fit for three of the four 
origin methods. It was not necessary to fit a model of switching for women who originated
with modern permanent methods (sterilization). The dependent variable illeach model is 
the destination method. Thus the probabilities of switlching from each origin method to 
each destination m,.thod are estimated as a function of selected explanatory variables: 

1.proportional change in faimily size deficit (hereafter CI"1D),
2. personal method failure (PMI'), 
3. woman's age inl years (Age), 
4. woman's \-ears of education (!lEducw), and 
5. household wealth category (\calth). 

The first two, CI"I)and PM t", the factors illare designed to indicate changes ill our conccptual
mod,. The last three-Age, l';dmcw, and \Vcalth-are static individual characteristics known 
to influence method choice significantly (Bulatao 1989).

Change illfertility demand iScalculated from the woman's ntumbcr of living children 
(LC) at the cnd of the '-\ear period, desired family size (D"S) at that time, and births (B)
and deaths ()) during the switching period. 'amiil,' size deficit (I"SD) isour estimate of the 
number of additional children desired at the beginninig of the switching period: ESD 

"!
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DFS - (LC - 13+ D). For women who desired no additional children at tile start of the 
switching period, CFI is zero. For those who desired additional children, CFD represents 
tile proportion of those children gained prior to a method change or, if no method change 
occurs, during the entire switching period. If desired family size is attained, CFD equals 1. 
Hence 

CFI) = 0 if FSD :-0, or B - ) - 0, 
B3- 1) 

=-B ) if 0FSD < I3 - I) <I"SD, 

= 1 if3 - D - FSD. 

We expect switches from less to more reliable methods to be directly related to fulfillment 
of fertility demand in this period. 

Personal mnetlod failure reflects the woian's experience with accidental pregnancies 
while using contracepti ii. For each womnan thie number of timies she conceived while using 
her origin method during the switching period is divided by the number Of IiIonths she used 
that method during that period. 'lhis variable represents a womian's personal experience 
with the efflcacv of a iictliod, and it is expected tlat her beliefs about the effectiveness of 
that method may change based on that experience. A woman iilay have a high PMI" value 
because her origin miethod \\as poorly suite(] for her needs, or simply because she was 
unlluicky. In either case, herr faith iII the effectiveness of that nethod is likely to be ieduced. 
Thus we expect P I' to be directly correlated witlh the probabilitics of switching to more 
cffcctive Ilictliods. 

\Woman's age is a significant covariate of ilethiod choice aid is iiieasurcd ill single 
y'ears because prelimilary amalyses reveal that the additional parameters required for age 
classes are not justified (likelihood ratio test, alpha = .05). Woman's education is also likely 
to be correlated with the same factors as ill part because it \wiIIage, be correlated with age 
whenever education pattemis are changing. It may also have direct effects on fertility demand 
and personal uletllod failure. Smaller families are generally preferred by imore educated 
wmmien, who inay also differentially experience and respond to any'accidental pregnancies. 
As with Age, years of education arc used (Fl!ducw\)because education classes could not be 
justified ill preliminary analyses. 

Ilouseliold wvealtlh may be correlated with iethod choice not only because it may have 
direct effects o.i desired fainil size and contraceptive use effectiveness but also because of 
its correlation with education. Our Wealth variable was actually two indicator variables 
representing presence ill one of three wealth classes. These classes were determined by type 
of iousing and household water source. 

In summary, CD)and PMIFare measures of changes intwo factors in the conceptual 
franicwork-fertility demand and contraceptive knowledge and beliefs. Age, Educw, and 
WVealth are background variables that may be correlated with these factors. Age, in particular, 
\\'ill be highly correlated with perceptions of fecundity. The three factors, however, do not 
directly measure changes vitlin the switching period. 

As we will discuss inmiore detail under Results, we tested squared terms for Age and 
Educw as well as all second-degree interactions between the selected variables that passed 
our initial significance tests. The Final model presented includes only terms that are significant 
(likelihood ratio tests, alpha = .05). The test for each term is a test of the hypothesis that 
its inclusion contributed significantly to the prediction of method switching behavior. Thus 
the test was a joilt test of its significance iinall switching miodels relating top the three origin 
methods. Besides the simplicity that results from this approach to determining statistical 
significance, the number of tests needed are relatively few and consideration of Type I errors 
does not complicate the interpretation of our results. 
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Results 
Description of Switching Patterns 

Our preliminary goal in this analysis is the description of the patterns of method 
switching in our sample of rural married women in Sri Lanka. Figure 4 presents these results 
in the form of the unconditional and conditional distributions of origin and destination 
methods. Next to the pie slices that represent the unconditional frequciicies of the origin
methods (Fig. 4, top) are the conditional distributions of destination methods given each 
origin method. In the bottom part of the figure, the distributions next to the pie slices are 
the conditional distributions of origin methods given each destination method. 

A comparison of the unconditional frequencies in Figure 4 reveals short-term trends 
in the prevalence of method of choice among this cohort of continuously married women. 
Recall that only 2 years separate these two distributions. In spite of the brevity of this period,
shifts in prevalence are noticeable and consistent with those observed elsewhere (e.g., Kane 
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Figure 4. (Top) Unconditional Distribution of Origin Method and 
Conditional Distributions of Destination Method (at ends of arrows);

(Bottom) Unconditional Distribution of Destination Method and 
Conditional Distributions of Origin Method (at ends of arrows) 
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ct al. 1988). Overall pre'alenc increased (i.e., no-Iiiethlod use decreased), the lircvalcncc 
of traditional and teiiporary nictliods reniiahicd relatively constant, and the prevalence of 
permanent ietlhods iucrcasel. 

As stiggcstecl earlier, such trends cou1ld result froiii low lcels of switching by users of 
traditional and teiiporarv Inethods conibined with a tcldelcy for ionliuscrs to switch to 
sterilization. An exaiiiiiiatioii of the conditional distributiolns rcveals that this was not the 
case for the woieni in our saliple. Nearly 4U7) of the users of teiiporary ,methods switched 
(Fig. 4, top), and these were replaccd by svoicn wiho switched froim 1oi method and 
traditiolal iicithod, (Fig. 4, bottomii . A suialler but sigiificait )roportion of traditional 
inetlhod users switch-d (iig. 4,. rcl)lee(l i)riolaril.top), mid these wcre b\ Vollicll who had 
beceii nonuiser:, (Fig. 4, blottoiii. S\witcIes foimi nto imiethod to I)erIlalet imethiods did not 
cxplaill shifts ili \woiliei s\witchcd frorin io inctliod chose either at)rc\aIice; illost ho 
traditio al or pcri ciiiit i ethod (Flig. 4. top), and less than half of th' wvomiemi who switched 
to sterilization s\\ilicl froim traiditional incthiods Fi'g. -4,bottoi i). 

'lus tihe relatisc constancy of lciilIoiict tliids Iisconlinielion xvith ,llincrease iil 
overall l)re\lece is best explainld by balaicitig fiows of \Voiici ll an1(d otl all methodoff 
use categories. "lihse trimsitioiis are heter 'ic\ed iii the full mnatrix sho\n iliTable I. 

Regression Aialyses 

'lie first step illl)uil(li~lg olr m1tiltilomial logistic regression iiolels was to test the 
statistical sigllficaimcc of each o the five cxplaatory variablcs. We testcd the additional 
contribution of each variable to imodels containinig all four of the other variables. 0)ily
\Vcalth failed to pass this lest ald \\is dropcd floii ,llsubscetcid analyscs. Next, squared 
ternis for both Age muid Idulcw \\cre aIdded to til'mIidels anid foliiid to be significant. All 
sccoii(d-degrec intcraclions wcre thcn, aldded to the models and tested by using backwa'rd 
liiiii atioii. of (CF) both this test.'Thc interactioi \itlh \ll" :1d Age silvived Fimnally,

the sigiiificanee of each terim remaining Ii the ioldels \wa, rechecked, and all three were 
sigmificamit. lhs the tcrims in all three of oiur iindltiloinial logistic regression miodels wvere 
CI). lMIF, A',)-, Fduc\w, d"ldcwr), x x \We concluidcAge. CIAI) PMl",and CI" Age.. 

,Ihat illetl d S\\itcllillg is sigillific itlv corrrclated w\ith LI), PMNIF Age, and lIdoc\v. 'The 
secomd-degree ternis in the miodels rcfinc the shape oif the functions describilg this rela
tiollship. 

\Wc are interestcd not olyl' ili\hilich variables sigiuifie:aitlv affect illethod s\w'itching but 
in the nature of those effects and the rclative importamcc of the cxplanatory variables. The 
variable iecaims ale sho\ in [liTable 2and tihe rcgressioni coe'ficients iii e;ch i.adcl are given 
ill 3, butt tcse are cimibcrsonuc for intcrprctii ig effects. \we display the results'lable Iiistcal, 
froni tIhe regression analyses ila set of graphs (lFigs. j-7), clI s1iowi iig tle effects of a 

Table 1. Percent Distribution of Destination-Method Type by Origin-

Method Type Over 2-Year Switching Period: Rural Sri Lankan
 

Women, 1983-1985
 

Destination-method type 

Origin- No Modern Modern 
method type Total method Traditional temporary permanent 

Total (N = 2999) 100 20 34 12 34 
No method 29 49 29 9 13 
Traditional 35 11 71 7 11 
Modern temporary 11 12 13 65 10 
Modern permanent 25 0 0 0 100 
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single explanatory variable on probabilities of method switching for the average user of a 
particular origin method. 

5For example, Figure a shows the effects of a change in fertility demand (CFD) on 
switching probabilities for woiien who began the switching period as nonusers. The hori
zontal axis represents 80% of the range of CI"D (10th-90th percentiles).- In this case these 
values also contain 'li entire range of the explanatory variable. 'he vertical reference line 
is at the mean of CII) for tihese women (.38). The vertical axis represents probability of 
method switchin g. 'Ilese probabilities were calcnlated froma the model for vomnen vlio 
began with no i'method, using the values of Cl) ol the liorizcntal axis and holding all 
other explanatory variables at their ecans. the differciies oetween the lines on the graph 
represent, fromi bottom to top, the probability of continuing with no utethod, the probability
of switching to traditiomial methods, the probability of switching to temnporary inetlhods, and 
the probability of switching to permnanent jiethodls. Since the categories arc inclusive and 
nonoverlapping, these probabilities always sunm to I. 

By Cxanlin imug Figure )a we cal see that about two-thirds of lolnisers continued to use 
no method if they experienced no change ini their fertility goals, but that the proportio)l
continluilg with no iMietlod declined t alproxiimatelh 15X for woniei who attained their 
desired family size during the switehi.g period. \lthough there was a slight increase in the 
probabilities of switching to traditomuil and teiporar incthoids with increasing values of 
CI"D, these results suggest that miost wonieji who switched fronm no mnethod, because of the 
partial or comiplete attaiioient of desired fainfily size, switched to perilnalient methods. 

The relaltiolship belee\\C Imctlod switclhing and the variable s Age mid Idocw isee Fig.
5 b and cl was wetaker for thc.sc womiico than the relationship with CI). Older \woilici were 
less likely' to start osilIg sonic iMetld during the switching period; but if the\' did start a 
method, it was ]Is likelh' tobe a traditional or tcin Orar nillcod and miore likely to be 
sterilization. Siniliar pa;itteris \cre associated with less education. 

C') had weaker effects On users of traditioial nietliods (Fig. () tlhai oil women who 
began as nomnsers, but the qiualiti.tive relationships with this variable were similar in these 
two groups. isers (f traditio,al mcthlods who attained higher proportions of their deficit in 
desired famiily size w\'ere c.s, likely to contmintic traditiomal iethods, less likely to switch to 
no method, and inure likely to adopt sterilizationi. Ilire, however, increases ini CIFD were 
associated with only slight increases iln the likelihood of switching to temiilrry methods. 

Users of traditional inethods who experieniced high method failure rates (high PNIF") 
were less likely to cotlinc t use those inethods (Fig. 6b). Probabilities of switching to all 

Table 2. Means of Selected Determinants of Contraceptive
 
Switching by Origin-Method Type Among Rural Married
 

Sri Lankan Women, 1986
 

Origin-method type 

Modern Modern 
Variable No method Traditional temporary permanent 

N 884 1,027 315 767 
CFD .38 .22 .10 NA 
PMF NA .10 .04 NA 
Age 27.87 30.43 30.21 33.20 
Educw 6.42 6.856.77 5.82 
Notes: CFD = Change in fertility demand; PMF = personal method tailure;
Age woman's age in single years; Educw = Woman's years of education;
NA = not applicable. 



Table 3. Estimated Coefficients (and Standard Errors) From Multinomial Logistic Regressions of Probability of Paired Contraceptive 
Choices by Origin-Method Type Among Rural Married Sri Lankan Women 

change infertility demand: PMF personal method failure; Age woman's age in single years; Educw = woman's 

Predictor 
variable 

Traditional 
vs. 

no method 

Temporary 
vs. 

no method 

Permanent 
vs. 

no method 

Traditional 
vs. 

permanent 

Temporay 
vs. 

permanent 

Traditional 
vs. 

temporary 

Origin: No Method (Model X2 = 853.2 N = 884) 
CFD 
Age 
(Age) 2 

Educw 
(Educw)2 

CFD x Age 
Constant 

.035 
-. 040 
-. 000 

.048 

.001 

.063 
-. 186 

(1.066) 
(.113) 
(.002) 
(.091) 
(.007) 
(.037) 

(1.601) 

1.047 
.221 

-. 005 
.006 
.003 
.041 

-4.432 

(1.593) 
(.191) 
(.003) 
(.135) 
(.011) 
(.058) 

(2.625) 

7.367 
1.044 

-. 016 
.134 

-. 018 
-. 134 

-19.383 

(1.900) 
(.241) 
(.004) 
(.128) 
(.011) 
(.062) 

(3.810) 

-7.332 
-1.084 

.016 
-. 0' 

.019 

.197 
19.200 

(1.865) 
(.242) 
(.004) 
(.132) 
(.011) 
(.061) 

(3.804) 

-6.320 
-. 822 

.010 
-. 129 

.021 

.176 
14.951 

(2.204) 
(.284) 
(.005) 
(.162) 
(.013) 
(.075) 

(4.310) 

-1.012 
-. 261 

.005 

.042 
-. 002 

.022 
4.246 

(1.563) 
(.195) 
(.003) 
(.140) 
(.011) 
(.057) 

(2.668) 

Origin: Traditional (Model X2 = 290.9; N = 1.027) 
CFD 
PMF 
Age 
(Age)2 

Educw 
(Educw) 2 

CFD x Age 
PMF x Age 
Constant 

8.355 
-1.968 

.376 
-. 005 

.032 
-. 006 
-. 238 
-. 545 

-4.977 

(1.890) 
(.756) 
(.155) 
(.003) 
(.098) 
(.007) 
(.059) 

(1.379) 
(2.268) 

8.301 
1.041 

.695 
-. 012 

.246 
-. 016 
-. 216 
-. 914 

-11.731 

(2.531) 
(.765) 
(.286) 
(.005) 
(.187) 
(.014) 
(.087)

(1.398) 
(4.142) 

10.196 
2.733 

.707 
-. 010 

.198 
-. 026 
-. 237 

-2.601 
-13.505 

(2.325) 
(.653) 
(.256) 
(.004) 
(.159) 
(.013) 
(.073)

(1.258) 
(3.933) 

-1.841 
-4.701 
-. 331 

.005 
-. 167 

.020 
-. 001 
2.056 
8.529 

(1.654) 
(.639) 
(.233) 
(.004) 
(.135) 
(.011) 
(.053)
(.977) 

(3.500) 

-1.895 
-1.693 

-. 011 
-. 002 

.048 

.010 

.020 
1.687 
1.773 

(2.328) 
(.652) 
(.319) 
(.005) 
(.203) 
(.016) 
(.080)
(.986) 

(4.789) 

.054 
-3.008 
-. 320 

.007 
-. 215 

.010 
-. 021

.370 
6.755 

(1.920) 
(.765) 
(.261) 
(.004) 
(.169) 
(.012) 
(.069)

(1.143) 
(3.782) 

CFD -. 676 (5.580) 6.089 
Origin: Temporary (Model 2 

(4.593) ( = 
4.396 (5.280) 

84.1: N = 315)
-5.072 (4.715) 1.792 (4.238) -6.765 (4.633) 

PMF 
Age 
(Age)2 

Educw 
(Educw) 2 

CFD x Age 
PMF x Age 
Constant 

-2546 
-. 195 

.005 
.708 

-. 053 
-. 004 
10.226 
-. 029 

(1.920) 
(.415) 
(.007) 
(.248) 
(.019) 
(.196)

(7.800) 
(6.017) 

-5.161 
.108 
.001 
.510 

-. 039 
-. 241 
8.041 

-3.000 

(2.666) 
(.356) 
(.006) 
(.155) 
(.012) 
(.169)

(8.438) 
(5.126) 

-. 063 
.680 

-. 009 
-. 842 
-. 073 
-. 095 
7.949 

-13.569 

(1.431) 
(.547) 
(.009) 
(.307) 
(.025) 
(.188)

(7.565) 
(8.132) 

--1.921 
-. 874 

.014 
-. 134 

.020 

.091 
2.277 

13.540 

(2.045) 
(.517) 
(.009) 
(.334) 
(.027) 
(.160)

(2.500) 
(7.767) 

-4.536 (2.773) 
-. 572 (.475) 

.010 (.008) 
-. 331 (.281) 

.034 (.023) 
- 146 (.150)

.091 (4.462)
10.570 (7.171) 

-2.615 
-. 303 

.004 

.197 
-. 014 

.238 
2.185 
2.970 

(2.975) 
(.299) 
(.005) 
(.221) 
(.017) 
(.162) 

(4.727) 
(4.513) 

Notes: No method 
Permanent = use of 

= 
m

nonuse; Traditional 
ale or female sterilization; CFD 

use of rhythm, abstinence, and withdrawal methods; Temporary 
= = 

= use of pill, condom, injectable, internal uterine device; 
= 

years of experience. Coefficients at least twice their standard error are in bold face type. 
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ither method categories, including no method, increased with increasing PMF. Older 
women were ,.!ightly more likely to continue traditional methods and less likely to switch 
to either temporary methods or no method (Fig. 6c). Older women were more likely, 
hcwcver, to adopt sterilization. Thmrc did not appear to be any relationship between Educw 
and the probability of continuing with traditional methods; but women with more education 
who did switch were more likely to switch to no method or temporary methods and less 
likely to switch to sterilization (Fig. 6d).

The apparent effect of CiD)on switching by users of temporary methods kFig. 7a) was 
similar in magnitude to its effects ol nonusers. Women who began with temporary methods 
and attained higher proportions of their family size deficit were much less likely to continue 
temporary methods; and when they switched, they usually switched to sterilizatior'. There 
was a slight decrease in the prob:ibilities of switching to either a traditiomal method or ri,, 
method with increased Cl). 

As was the case with users of traditional methods, users of temporary methods who 
experienced method failure were less likely to continue their origin method (Fig. 7b). 
Probabilities of switching to all other methods increased with PMIF. 

Older women were more likely to conltiIe temporary methods (Fig. 7c). The probability 
of switching to traditional methods for thcse users was unrelated to age, but older women 
were less likely to stop practicing contraception. The relationship between age and the 
probability of switching from temporary to permanent methods wa.i not monotonic. This 
probability was highest at intermediate ages, around 30 years old. The oldest women were 
the least likely to make this switch. 

Education had little effect on the probability of continuing with temporary methods 
(Fig. 7d) H!,was related to the destination inclhod for those who did switch. Women with 
approxinmatcly 5 years of education wcre the most likely to switch to sterilization, and the 
most educated womnen were the least likely to make this switch. The probability of switching 
to nonuse was the lowest for women with 6 or 7 years of education and highest for tile least 
educated women. In addition, Ihere was a slight monotonic upward trend in the probability 
of switching to traditional mniods with morc years of education. 

The preceding discussion of the regression analysis rCilts is framed in terms of the 
relationships between switching probal ilities and the four final explanatory variables, rather 
than discussing each tcrn inI our models. In other words, we discuss the effect of age that 
occurs in three terms Age, (Age)2, CII) x Agel, rather than each of those terms individually. 
The interaction terms require meition, however, because in some cases the significance of 
interactions may mCan that the effect of air explanatory variable is qualitatively different for 
different groul)S of women. 

We examined the role of the interactions of Cl) with PMF and Age by constructing 
graphs similar to those inI Figures 5-7 (see Fig. 8). CGl) is on the horizontal axis and 
probabilities of method switching -are calculated for a particular origin method as before, 
except that here the interacting variable (PMI" or Age) is set at its 10th percentile in one 
graph and its 90th percentile in another graph that is otherwise the sanie. Comparing these 
graphs shows, for example, the difference ini the effects of CI"I) when women have low 
versus high values of the iite;-actinig variable. 

'[ie interaction of CII) with PMI' functions as ti ininor adjustmIent to the relationship 
between these t\wo variables and method switching (graphs not shown); there were somhe 
qualitative differences, however, in the apparent effects of CI"D for younger versus older 
woiiei." As expected, young wonIen using io ]ICithod, who experienced little or no re
duction in their family size deficit, were very unlikely to switch to sterilization (Fig. 8a), 
but older women with a CII) iiear zero nmav make this switch (Fig. 8b). This may reflect 
the possibility that some older women may have already reached desired family size but 
were not using any contraceptive nethod because they believed their chances of conception 
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were low. (During the switching period, somc of these women may have elected to accept
sterilization in response to the compensatory payments offered by the government.)

The interaction of CFD and Age also had important effects for women who originally
used tenixararv methods. For older women, the effects of CFD were similar to those for 
women of average age (compare Figs. 7a and 8b, bottoii half). For younger women,
however, the attainment of a portion or all of their desired family size (luring the switching
period did not appear to affect their probability of continuing vithi traditional methods (Fig.
8b, top half). Given that they switched methods, both voung and average-aged women who 
attained desired fainily size during the switching period tended to switch to sterilization. 
Youniger voiien who attained desired family size and switched were only slightly nio-e likely 
to select sterilization than traditiolnal methods or no method. 

Summary and Inplications 
This study was motivated by the need for a dynamic approach to the analysis of 

contraceptive histories now that aggregate trends demonstrate a secular change in overall 
prevalence. \Ve demonstrated this approach by analyzing determinants of nethod switching
in rural Sri lanka, where the prcdoi::iiant rise of traditional methods, relatively constant 
and moderate use of temporary modern methods, and increasing of sterilization warrant 
such an examination. Our results suggCst hoW change at the individual level, in terms of 
retaining or shifting among method types, inform patterns observed atcan the aggregate
level. They also confirm the analytic Utility' of the proposed COn1ceptual framework. Variables 
related to changes in the conpolnets of fertility demand and contraceptive knowledge and 
beliefs influence strongly the type of method switchling. 

Mos striking, perhaps, the switching behavior in this population of rural married women 
in Sri Lanka appears to be a direct response to both family size shifts and poor contraceptive
experience in this period. \Wonei who attained all or a significant proportion of their desired 
family size tendcd to switcli to more effective methods. \Vomen who experienced failure of 
a method tended to s\%itch methods, usualllv to one that was more effective. This pattern of 
responding to family size motivation and contraceptive failure experience is independent of 
influences from iidividmal background determinants. The lafter tend to be of minimal 
importance, perhaps because of the relative homogeneity of the sample and because they
do not directly icasuire changes in factors affect:ng method choice. It is significant to be 
able to state that switchiing by individual contraceptors issystematic and predictable(behavior. 
In addition, although n itional trends generally show increased use of all method types, they
belie a significant amount of underlying indi vidual change.

Programmatically these results suggest three things. First, for Sri Lanka, efforts to reduce 
method filiure among rural women will also reduce contraceptive switching. Second, from 

the perspective that organized family planning activity isdesigned to facilitate optimal method 
choice, these findings suggest that rural Sri lankan couples are able to achieve their fertility
obljectives with the ranige of contraceptive methods available. Third, this analysis has not 
been concerned with the related question of whether areduction in fertility, often a rationale 
of fanily planmning prograins, is being achieved. If fertility reduction is a goal of organized
family p'lanning activity, however, the analysis indicates thiat it would be attainable through
the alteration of family size motivations. Rural couples are practicing contraception and 
adopting methods in accordance with their fertility motivations. 

Notes
 

Compensation was offered earlier in soime locales.
 
DaVanzo et al. (1989) retaincd sonic duration information by counting interbirth intervals.
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A nontrivial proportion of women use multiple methods in :ri Lanka. For simplicity, the 
switching definition is based on the more effective of the two methods. The bias is minimal, as 
the combined effectiveness of multiple method use approximates that of the more effective one (see 
Thapa & Hamill in press). 

' Most women with method failures in this 2-year period experienced one accidental pregnancy;
14 women were recorded as having two accidental conceptions.

This trcnd is restricted to the cohort under study and is different from the trends seen in Figure
I to the extent that entry into marriage or universal marriage experience has changed the underlying 
female populations. 

6 PMF does not appear in the model for women who originally used no method because they 
could not experience method failures. 

' The convention of displaying the lOth-90th pcrceitiles of the explanatory variable on the 
horizontal axis was followed throughout Figures 5-7, with one exception. The 5th and 95th percentiles
of PMF were used for women who o:iginally used temporary methods because the 90th percentile 
was less than the mean. This highly skewed distribution of PMF was a consequence of the relatively
low rate of failure for these effective ncthods. 

IThe means are those for the women who began with the appropriate origin method, in this 
case no method. The means of second-degrs.c terms in otr models were calculated from the means 
of the first-degree explanatory variables. For example, the mean of (Age)' was calculated by squaring
the mean of Age, iathcr than by squaring the age of each woman and calculating the mean of these 
squared values. 

The interaction of CFD and Age had only minor effects on switching probabilities for women 
who originally used traditional methods. 
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