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A Comparison of Two Methods for Assessing the Impact of 
Female Sterilization on Fertility: Ecuador, 1979-19891

by
Paul W. stupp2 and Renee Samara3

INTRODUCTION
The simultaneous decline of fertility in many developing countries 
and the increase in the proportion of women who are sterilized 
raises the issue of how much of the fertility decline can be 
attributed to sterilization. Westoff, Goldman, McCarthy, and 
Mascarin (1979) proposed a methodology for assessing the effect of 
female sterilization on fertility and illustrated it using survey 
data from Panama. The same basic methodology has since been applied 
using data from the United States (Westoff and McCarthy, 1979), 
Colombia, Costa Rica, The Dominican Republic, and Panama (McCarthy, 
1982) , Costa Rica (Barrantes and McCarthy, 1982), Puerto Rico 
(Warren, et al., 1986), Brazil (Rutenberg and Ferraz, 1988), and 
Ecuador (Stupp, et al., 1991). In this paper we compare the results 
obtained using this now well-established approach, which will be 
referred to as the "Births Averted Approach", and a new approach we 
are proposing, which will be referred to as the "Parity Progression 
Approach".
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Both approaches estimate the impact of sterilization on fertility 
by estimating what would have been the Total Marital Fertility Rate 
(TMFR) if sterilized women had not gotten sterilized. Both 
approaches yield an estimate of the average number of births 
averted per ever-married woman, which is calculated as the 
difference between the hypothetical TMFR, in the absence of 
sterilization, and the observed TMFR for a given period of time. 
The approaches differ in the formula used for calculating the TMFR 
for a period (i.e., for a synthetic cohort of ever-married women 
based on marital fertility observed during a period of time), and 
they differ in the assumption made about what would have been the 
subsequent fertility of sterilized women if they had not been 
sterilized. The conventional births averted approach assumes that 
if they had not gotten sterilized, sterilized women would have gone 
on to experience fertility at the same level as ever-married, non
sterilized women at the same duration since their first union4. The 
parity progression approach assumes that if they had not gotten 
sterilized, sterilized women would have gone on to experience 
fertility at the same level of fertility as non-sterilized women 
who had reached same the parity.

The parity progression approach is being proposed as an alternative

4A variation of the births averted approach is to consider the 
effect of sterilization on unwanted fertility, by assuming that 
sterilized women would have experienced the same level of fertility 
as non-sterilized women who had surpassed their desired family size 
reached, controlling for time elapsed since the last wanted birth.
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to the earlier births averted approach because we believe that it 
more closely mirrors the decision-making process about surgical 
sterilization, which we think is more closely related to the number 
of children a woman has had than to the time that has elapsed since 
her first union. It is important to note here that both estimates 
of births averted by sterilization rest on a non-verifiable 
assumption about the subsequent fertility of sterilized women had 
they not been sterilized.

DATA
For the two methods described here the data requirements are 
essentially the same. The analysis is conducted only on ever- 
married women, with the assumption being that never-married women 
are not candidates for sterilization. It is necessary to have the 
date of first union for all ever-married women and to have the date 
of sterilization for all sterilized women. It is also necessary to 
have the dates of all live births to all ever-married women during 
the period of time for which the births averted calculation is to 
be performed, as is usually obtained in a birth history. For the 
parity progression approach it is also necessary to be able to 
determine the birth order of all births, and to obtain the date of 
birth of the last live birth prior to the period for which the 
calculation is to be performed.

The data being used for this analysis are from the 1989 Ecuadoran 
Demographic and Maternal/Child Health Survey (ENDEMAIN), which was
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conducted by the Centro de Estudios de Población y Paternidad 
Responsable (CEPAR) and the Ministry of Public Health, with 
assistance from the Division of Reproductive Health, Centers for 
Disease Control. The survey was designed to be representative of 
women 15 to 49 years of age in the sierra and coastal regions, 
which represent 96 percent of the population. It excludes the 
Amazon and Galapagos regions. The survey included a birth history 
for the 15 years prior to the survey (since January, 1974) , as well 
as dates of first union and sterilization. There were 7961 women 
interviewed, of whom 5350 had ever been married and are included in 
this analysis.

Table 1 compares contraceptive prevalence rates from the 1989 
survey with the 1979 WFS conducted in Ecuador and shows that total 
prevalence has risen from 33.6 to 52.8 percent of married women 
using contraception, with sterilization accounting for 54 percent 
of the increase in prevalence (7.8 to 18.3 percent sterilized). 
The Total Fertility Rate (TFR) has declined from 5.4 in the period 
1974-79, according to the 1979 WFS, to 3.8 in 1984-89, according to 
the 1989 survey. Table 1 also illustrates that increases in 
prevalence of sterilization between 1979 and 1989 have been most 
pronounced at higher parities and later durations since first 
union. Increases in the prevalence of other methods, which we will 
refer to as reversible methods, however, have been greatest at 
earlier durations since first union and at lower parities. In the 
analysis which follows we will be concerned with relating the
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increase in prevalence of sterilization to the decline in fertility 
during this period from 1979 to 1989. We will therefore be 
estimating fertility and births averted by sterilization for two 
separate five year periods: August 1979 - July 1984, and August 
1984 - July 1989.

THE BIRTHS AVERTED APPROACH
THe "births averted” approach was first introduced by Westoff, 
McCarthy, Goldman, and Mascarin (1979) in an analysis of the impact 
of sterilization on fertility rates in Panama. They calculated a 
measure of births averted per ever-married woman, which is the 
difference between what the total marital fertility rate (TMFR) 
would have been if sterilized women had experienced the same 
marriage duration-specific fertility rates during a period as did 
the non-sterilized women and the actual TMFR for the period.

Births Averted * TNSMFR - TMFR, (1)

where TMFR is calculated in the usual manner summing duration- 
specific marital fertility rates, and TNSMFR, the total non- 
sterilized marital fertility rate, is calculated by summing 
duration-specific non-sterilized marital fertility rates 
(DSNSMFR's) for which the exposure of sterilized women is censored 
at the duration at which they get sterilized. Births averted can 
also be calculated separately for each category of duration since 
first union.
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These calculations have been performed separately for the two 
periods 1979-84 and 1984-89, using data from the 1989 Ecuadoran 
survey, and the results are shown in Table 2. We only present 
results for durations up to 25 years since date of first union, 
since there is very little exposure at later durations that is 
captured by this survey, which was only of women ages 15 through 
49.

The estimated number of births averted per ever-married woman 
actually declined slightly from .67 in the earlier period to .64 in 
the more recent period, despite the fact that proportions of women 
sterilized was documented to have increased substantially between 
1979 and 1989 (see Table 1) . The reason for this is that while 
sterilization has risen, the fertility of non-sterilized women has 
declined. The TNSMFR, which is the sum of the duration-specific 
birth rates in the absence of sterilization, declined from 5.93 in 
1979-84 to 5.01 in 1984-89. We can see from Table 2 that births 
averted at durations less than 15 years are greater in 1984-89, 
while births averted at durations 15 through 24 years were greater 
in the earlier period, 1979-84. This is because the duration- 
specific fertility of non-sterilized women at later durations 
declined more over time than did all marital fertility at these 
durations.

Table 3 shows the percent of woman-years of exposure that was 
protected by sterilization, within categories of duration since
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f i r s t  u n io n .  I t  a l s o  sh o w s t h e  h y p o t h e t i c a l  p e r c e n t a g e s  o f  women 

who w o u ld  b e  s t e r i l i z e d ,  a t  d i f f e r e n t  d u r a t io n s  s i n c e  f i r s t  u n io n ,  

i n  a  s y n t h e t i c  c o h o r t  o f  women who e x p e r ie n c e d  t h e  d u r a t i o n -  

s p e c i f i c  s t e r i l i z a t i o n  r a t e s  t h a t  w e re  i n  e f f e c t  i n  e a c h  o f  t h e  

p e r i o d s ,  1 9 7 9 -8 4  and 1 9 8 4 - 8 9 .  T a b le  3 d e m o n s t r a t e s  t h a t  w h i l e  t h e  

a c t u a l  p e r c e n t  o f  e v e r - m a r r ie d  women who a r e  s t e r i l i z e d  h a s  b e e n  

r i s i n g  d u r in g  t h e  d e c a d e ,  t h e  p r o p o r t io n s  g e t t i n g  s t e r i l i z e d  b y  a 

g i v e n  d u r a t i o n  ( i . e . ,  t h e  " h y p o t h e t i c a l  p e r c e n t  s t e r i l i z e d " )  sh o w s  

l i t t l e  c h a n g e .

P r e v io u s  e x p o s i t i o n s  o f  t h e  b i r t h s  a v e r t e d  t e c h n iq u e  h a v e  

c a l c u l a t e d  a  s y n t h e t i c  c o h o r t  m ea su re  o f  t h e  num ber o f  b i r t h s  t h a t  

w o u ld  b e  a v e r t e d  i n  a m a r r ia g e  c o h o r t  o f  women t h a t  e x p e r ie n c e d  

b o t h  t h e  s t e r i l i z a t i o n  r a t e s  and t h e  n o n - s t e r i l i z e d  b i r t h  r a t e s  

( i . e . ,  b i r t h  r a t e s  i n  t h e  a b s e n c e  o f  s t e r i l i z a t i o n )  t h a t  w e r e  in  

e f f e c t  i n  a  p e r i o d .  The p u r p o se  o f  t h i s  e x e r c i s e  h a s  b e e n  t o  

e v a l u a t e  t h e  p o t e n t i a l  f u t u r e  b i r t h s  a v e r t e d  i n  a p o p u la t i o n  t h a t  

i s  e x p e r i e n c i n g  r i s i n g  p r o p o r t io n s  s t e r i l i z e d .  The p r o b le m  w it h  

t h i s  a p p r o a c h  i s  t h a t  t h e  n o n - s t e r i l i z e d  b i r t h  r a t e s  ( t h e  TNSMFR's) 

a r e  f a l l i n g ,  s o  t h a t  t h e  a p p ro a ch  o v e r e s t i m a t e s  b i r t h s  a v e r t e d  b y  

n o t  t a k i n g  i n t o  c o n s i d e r a t i o n  f u t u r e  d e c l i n e s  i n  t h e  f e r t i l i t y  o f  

t h e  n o n - s t e r i l i z e d  a s  t h e  u s e  o f  r e v e r s i b l e  m e th o d s  i n c r e a s e s .  We 

h a v e  t h e r e f o r e  n o t  r e p l i c a t e d  t h i s  a s p e c t  o f  t h e  b i r t h s  a v e r t e d  

a n a l y s i s  a s  i s  com m only d o n e .

T he a v e r a g e  num ber o f  b i r t h s  a v e r t e d  e s t im a t e d  b y  t h i s  p r o c e d u r e
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d e p e n d s  on  t h e  a s su m p tio n  t h a t ,  i f  t h e y  had  n o t  b e e n  s t e r i l i z e d ,  

s t e r i l i z e d  women w ou ld  h a v e  g o n e  on  t o  b e a r  c h i l d r e n  a t  t h e  sam e  

f e r t i l i t y  r a t e s  a s  d id  e v e r - m a r r ie d ,  n o n - s t e r i l i z e d  women a t  t h e  

sam e m a r i t a l  d u r a t io n s 5. In  a l l  l i k e l i h o o d ,  t h e r e  a r e  som e 

s t e r i l i z e d  women who a r e  l e s s  l i k e l y  th a n  n o n - s t e r i l i z e d  women t o  

u s e  o r  h a v e  a c c e s s  t o  o t h e r  fo rm s o f  c o n t r a c e p t i o n ,  a  f a c t  w h ic h  i s  

s u p p o r t e d  b y  t h e  o b s e r v a t io n  t h a t  many s t e r i l i z e d  women ( 4 3 . 8  

p e r c e n t  i n  t h e  c a s e  o f  E cu ad or  i n  1 9 8 9 , a s  show n i n  T a b le  4) had  

n o t  u s e d  r e v e r s i b l e  m eth o d s p r i o r  t o  g e t t i n g  s t e r i l i z e d .  On t h e  

o t h e r  h a n d , t h e r e  p r o b a b ly  i s  a n o t h e r  g ro u p  o f  s t e r i l i z e d  women who 

w o u ld  h a v e  b e e n  m ore m o t iv a t e d  t o  l i m i t  t h e i r  f e r t i l i t y ,  e v e n  i f  

t h e y  h ad  n o t  b e e n  s t e r i l i z e d ,  th a n  a r e  n o n - s t e r i l i z e d  women. I t  i s  

o u r  c o n t e n t i o n  t h a t  t h e s e  tw o  g r o u p s  o f  s t e r i l i z e d  women may b e  

u s e f u l l y  d i f f e r e n t i a t e d  by t a k in g  i n t o  c o n s i d e r a t i o n  t h e  p a r i t y  a t  

w h ic h  t h e y  g e t  s t e r i l i z e d .  T h o se  g e t t i n g  s t e r i l i z e d  a t  lo w  p a r i t i e s  

w o u ld  p r o b a b ly  b e  m o t iv a t e d  t o  c o n t r o l  t h e i r  f e r t i l i t y  b y  o t h e r  

m e th o d s , w h i l e  s t e r i l i z a t i o n  a t  h ig h e r  p a r i t i e s  may b e  an  

i n d i c a t i o n  o f  p o o r  a c c e s s  t o  f a m i ly  p la n n in g  s e r v i c e s .  T h is  l e a d s  

u s  t o  o u r  s e c o n d  a p p r o a c h .

THE PARITY PROGRESSION APPROACH

I n  t h e  a p p r o a c h  o u t l i n e d  a b o v e , m a r i t a l  f e r t i l i t y  i s  d i s a g g r e g a t e d  

i n t o  c a t e g o r i e s  o f  d u r a t io n  s i n c e  f i r s t  u n io n ,  f o r  e v e r - m a r r ie d  

wom en. B i r t h s  a v e r t e d  ca n  b e  c a l c u l a t e d  f o r  e a c h  d u r a t io n  c a t e g o r y

5M a r i t a l  d u r a t io n  w i l l  b e  u s e d  t o  r e f e r  t o  t h e  d u r a t io n  s i n c e  
f i r s t  c o n s e n s u a l  u n io n  o r  m a r r ia g e  f o r  women who w e r e  e v e r  i n  a 
u n i o n .
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and  r e a g g r e g a t e d  t o  o b t a in  an  e s t i m a t e  o f  how much l a r g e r  t h e  t o t a l  

m a r i t a l  f e r t i l i t y  r a t e  w o u ld  h a v e  b e e n  i f  n o b o d y  h ad  g o t t e n  

s t e r i l i z e d .  An a l t e r n a t i v e  way t o  d i s a g g r e g a t e  f e r t i l i t y  and  t o  

a s s e s s  t h e  e f f e c t  o f  s t e r i l i z a t i o n  on  f e r t i l i t y  i s  th r o u g h  t h e  

c a l c u l a t i o n  o f  p a r i t y  p r o g r e s s i o n  r a t i o s  (PPR ’ s )  . The a d v a n t a g e s  o f  

p a r i t y  p r o g r e s s i o n ,  a s  a  t e c h n iq u e  f o r  d i s a g g r e g a t i n g  f e r t i l i t y ,  

h a v e  b e e n  d e s c r i b e d  e l s e w h e r e  ( s e e  H en ry , 1 9 5 3 ;  R y d e r , 1 9 8 2 ;  o r  

F e e n e y ,  1 9 8 7 ) ,  and w i l l  o n ly  b e  s umma r i s e d  h e r e .  L e t  PO r e p r e s e n t  

t h e  p r o p o r t io n  o f  e v e r - m a r r ie d  women in  a c o h o r t  who e v e r  h a v e  a 

f i r s t  b i r t h ,  P I  t h e  p r o p o r t io n  o f  t h o s e  w i t h  a f i r s t  b i r t h  who 

p r o g r e s s  t o  a  s e c o n d  b i r t h ,  and m ore g e n e r a l l y  P{ t h e  p r o p o r t io n  o f  

t h o s e  women w i t h  i  b i r t h s  who p r o g r e s s  t o  i+ 1  o r  m ore b i r t h s .  The  

t o t a l  f e r t i l i t y  r a t e  (TMFR) c a n  t h e n  b e  e x p r e s s e d  a s :

TMFR = PO + (PO) ( PI )  + (PO) ( PI )  (P2)  + . . .  + (PO) (PI )  . . . ( P J  , (2)

w h e r e  m+1 i s  t h e  maximum p a r i t y  r e a c h e d  b y  t h e  c o h o r t .  E ach  te r m  in  

t h i s  Siam r e p r e s e n t s  t h e  a v e r a g e  num ber o f  b i r t h s  o f  a  g i v e n  o r d e r  

p e r  woman (PO i s  t h e  a v e r a g e  num ber o f  f i r s t  b i r t h s ,  ( P O ) ( P I )  i s  

t h e ’ a v e r a g e  num ber o f  s e c o n d  b i r t h s ,  e t c . ) .  S in c e  s t e r i l i z a t i o n  

t e r m i n a t e s  a  wom an’ s  f e r t i l i t y  a t  a g iv e n  p a r i t y  i t  w i l l  b e  u s e f u l  

t o  e x a m in e  t h e  e f f e c t  o f  s t e r i l i z a t i o n  on  i n d i v i d u a l  p a r i t y  

p r o g r e s s i o n  r a t i o s ,  a s  w e l l  a s  on  t h e  summary TMFR m e a s u r e s .

I n  o r d e r  t o  com p are t h e  r e s u l t s  o f  t h i s  m eth o d  w i t h  t h e  b i r t h s  

a v e r t e d  a p p r o a c h  we n e e d  t o  c a l c u l a t e  p e r io d  p a r i t y  p r o g r e s s i o n
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r a t i o s . T he a p p ro a c h  we t a k e  i s  t o  c o n s t r u c t  a  p e r io d  p a r i t y  

p r o g r e s s i o n  r a t i o  from  o b s e r v a t io n s  o f  t h e  p r o p o r t io n s  o f  women 

p r o g r e s s i n g  from  p a r i t y  i  t o  i + l  d u r in g  a  s p e c i f i e d  p e r i o d ,  b r o k e n  

down b y  c a t e g o r i e s  o f  d u r a t io n  s i n c e  t h e  o c c u r r e n c e  o f  b i r t h  X-  The  

e x p e r i e n c e  o f  women a t  d i f f e r e n t  c a t e g o r i e s  o f  d u r a t io n  d u r in g  t h e  

r e f e r e n c e  p e r i o d  i s  c o n c a t e n a t e d  t o g e t h e r  t o  c r e a t e  a  s y n t h e t i c  

p a r i t y  c o h o r t .  We d e f i n e  e a c h  P{ a s  t h e  p r o p o r t io n  o f  women a t  

p a r i t y  i  who w o u ld  p r o g r e s s  t o  p a r i t y  i + l  i f  t h e y  e x p e r ie n c e d  t h e  

d u r a t i o n - i n - p a r i t y  s p e c i f i c  f e r t i l i t y  r a t e s  t h a t  w e r e  i n  e f f e c t  in  

a s p e c i f i c  p e r io d :

P, -  1 -  ( l ~ q ( i / d O ) ) ( l - q ( i , d l ) ) ( l - q ( i , d 2 ) ) " * ( l - q ( i , d m ) ) ,  (3)

w h ere  t h e  q ( i , d ) 6 v a l u e s  a r e  t h e  p r o b a b i l i t i e s  o f  h a v in g  b i r t h  i + l  

w i t h i n  s u c c e s s i v e  d u r a t io n  i n t e r v a l s  a f t e r  b i r t h  X-  E ach  o f  t h e  

f a c t o r s  i n  e x p r e s s i o n  ( 3 ) ,  ( l - q ( i , d n ) ) ,  i s  t h e  c o n d i t i o n a l

p r o b a b i l i t y  o f  s u r v iv in g  th r o u g h  d u r a t io n  c a t e g o r y  ¿ a  w i t h o u t  

p r o g r e s s i n g  t o  p a r i t y  i + l . g iv e n  t h a t  t h e  woman h a s  n o t  a lr e a d y  

p r o g r e s s e d  t o  p a r i t y  i + l  b e f o r e  r e a c h in g  d u r a t io n  ¿ a .  In  p r a c t i c e ,  

we f i r s t  c a l c u l a t e  b i r t h  r a t e s ,  m ( i , d n )  , a s  t h e  r a t i o s  o f  b i r t h s  o f  

o r d e r  i + l  i n  d u r a t io n  c a t e g o r y  d a  t o  w om an-m onths o f  e x p o s u r e  in  

p a r i t y  X  an d  d u r a t io n  c a t e g o r y  d a , d u r in g  t h e  s p e c i f i e d  p e r i o d ,  and

6I n  t h e  e x a m p le s  p r e s e n t e d  h e r e  we u s e  3 m onth  w id e  d u r a t io n  
i n t e r v a l s  f o r  d u r a t io n s  0 t o  36 m o n th s , 6 m onth  i n t e r v a l s  f o r  
d u r a t io n s  36 t o  60 m o n th s , 12 m onth i n t e r v a l s  f o r  d u r a t io n s  60  t o  
84 m o n th s , and  a l a s t  36 m onth i n t e r v a l  f o r  d u r a t io n  84 t o  120  
m o n th s . E x p o su r e  and b i r t h s  b ey o n d  120 m on th s a f t e r  t h e  p r e v io u s  
b i r t h  a r e  n o t  in c lu d e d  in  t h e  c a l c u l a t i o n s .
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t h e n  c o n v e r t  t h e  m ( i , d n )  r a t e s  t o  t h e  q ( i , d n )  p r o b a b i l i t i e s  t o  b e  

u s e d  i n  E x p r e s s io n  (3 )  . I n  t h i s  w ay , o n ly  b i r t h s  and e x p o s u r e  

o c c u r r in g  w i t h i n  t h e  r e f e r e n c e  p e r io d  e n t e r  i n t o  t h e  c a l c u l a t i o n s ,  

a s  i s  t h e  c a s e  when c a l c u l a t i n g  a g e  o r  d u r a t i o n - s p e c i f i c  f e r t i l i t y  

r a t e s  f o r  a  p e r i o d .  T he c a l c u l a t i o n s  a r e  a n a la g o u s  t o  t h o s e  u s e d  i n  

c a l c u l a t i n g  t h e  s y n t h e t i c  c o h o r t  l i f e  t a b l e  f u n c t i o n ,  l x, from  

p e r i o d  d e a t h  r a t e s ,  nmx.

T he e f f e c t  o f  s t e r i l i z a t i o n  on P P R 's w i l l  b e  e v a lu a t e d  b y  

r e c a l c u l a t i n g  e x p r e s s i o n  (3 ) , b u t  c e n s o r in g  t h e  f e r t i l i t y  e x p o s u r e  

o f  s t e r i l i z e d  women a t  t h e  p a r i t y  and  d u r a t io n  i n  p a r i t y  a t  w h ic h  

t h e y  w e r e  s t e r i l i z e d .  In  e f f e c t ,  we a r e  a s su m in g  t h a t  i f  s t e r i l i z e d  

women h ad  n o t  b e e n  s t e r i l i z e d  t h e y  w o u ld  h a v e  e x p e r ie n c e d  t h e  sam e  

f e r t i l i t y  a s  d id  n o n - s t e r i l i z e d  women who w e re  a t  t h e  sam e p a r i t y  

an d  d u r a t io n  s i n c e  t h e i r  l a s t  b i r t h  d u r in g  t h e  r e f e r e n c e  p e r io d .  

T h e r e  i s  no  w ay o f  k n o w in g  i f  t h i s  a s s u m p tio n  i s  c o r r e c t ,  b u t  i t  

d o e s  p r o v id e  a u s e f u l  a l t e r n a t i v e  t o  b e  com p ared  t o  t h a t  em p lo y ed  

b y  t h e  c o n v e n t i o n a l  b i r t h s  a v e r t e d  a p p r o a c h , i f  o n ly  b e c a u s e  i t  i s  

m ore e x p l i c i t  a b o u t  w h ic h  n o n - s t e r i l i z e d  women c o n s t i t u t e  t h e  

a p p r o p r ia t e  c o m p a r is o n  g r o u p . As n o t e d  b e f o r e ,  we t h in k  t h a t  

a c h ie v e d  p a r i t y  a t  t h e  t im e  o f  s t e r i l i z a t i o n  may b e  a b e t t e r  

i n d i c a t o r  o f  p o t e n t i a l  f e r t i l i t y  th a n  i s  d u r a t io n  s i n c e  f i r s t  

u n io n ,  and  t h a t  t h e  d e c i s i o n  o f  w h e th e r  o r  n o t  t o  g e t  s t e r i l i z e d  i s  

much m ore c l o s e l y  l i n k e d  t o  p a r i t y  th a n  t o  t im e  s i n c e  f i r s t  u n io n .

T a b le  5 su m m a r iz e s  t h e  E cu ad oran  d a t a  u s e d  f o r  t h e  a p p l i c a t i o n  o f
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t h e  p a r i t y  p r o g r e s s i o n  a p p r o a c h . I t  p r e s e n t s  t o t a l  w o m a n -y ea rs  o f  

e x p o s u r e  s p e n t  w i t h i n  p a r i t i e s  0 th r o u g h  1 1 , and  t o t a l  w om an -y ea rs  

o f  n o n - s t e r i l i z e d  e x p o s u r e  ( i . e . ,  a f t e r  s t e r i l i z e d  e x p o s u r e  h a s  

b e e n  c e n s o r e d )  d u r in g  t h e  tw o  p e r io d s  1 9 7 9 -8 4  an d  1 9 8 4 - 8 9 .  I t  a l s o  

p r e s e n t s  b i r t h s ,  c a t e g o r i z e d  b y  o r d e r ,  t h a t  o c c u r r e d  i n  e a c h  o f  

t h e s e  p e r i o d s .  A l l  t h e  c a l c u l a t i o n s  p r e s e n t e d  h e r e  e x t e n d  o n ly  

th r o u g h  p a r i t y  1 1 , w h ic h  i s  t e r m in a t e d  b y  t h e  t w e l f t h  b i r t h  f o r  a 

g i v e n  wom an. T h e r e  w as i n s u f f i c i e n t  e x p o s u r e  a t  h ig h e r  p a r i t i e s  t o  

i n c l u d e  th em  i n  t h e  c a l c u l a t i o n s .

T a b le  6 sh o w s  e x a m p le s  o f  t h e  p r o p o r t io n s  o f  women i n  s y n t h e t i c  

p a r i t y  c o h o r t s  who w o u ld  p r o g r e s s  from  p a r i t y  0 t o  p a r i t y  1 and  

fro m  p a r i t y  6 t o  p a r i t y  7 ,  b y  t h e  t im e  e l a p s e d  s i n c e  r e a c h in g  

p a r i t i e s  0 an d  6 r e s p e c t i v e l y ,  i f  t h e y  e x p e r ie n c e d  t h e  d u r a t i o n - i n -  

p a r i t y  s p e c i f i c  f e r t i l i t y  r a t e s  t h a t  w ere  i n  e f f e c t  d u r in g  t h e  

1 9 8 4 -8 9  p e r i o d .  We h a v e  c a l c u l a t e d  b o th  t h e  p r o p o r t io n s  p r o g r e s s in g  

w it h o u t  c e n s o r i n g  s t e r i l i z e d  women a t  t im e  o f  s t e r i l i z a t i o n  and  

w it h  c e n s o r i n g .  The p r o p o r t io n s  p r o g r e s s in g  w i t h  c e n s o r in g  a r e  t h u s  

i n t e r p r e t e d  a s  t h e  p r o p o r t io n  t h a t  w ou ld  p r o g r e s s  t o  t h e  n e x t  

p a r i t y  i f  t h e  s t e r i l i z e d  women had g o n e  on t o  e x p e r i e n c e  t h e  sam e  

f e r t i l i t y  a s  d id  n o n - s t e r i l i z e d  women a t  t h e  sam e p a r i t y .  We ca n  

s e e  t h a t  p r o g r e s s i o n  from  f i r s t  u n io n  ( p a r i t y  0) t o  f i r s t  b i r t h  i s  

b o t h  f a i r l y  r a p id  w i t h  90 p e r c e n t  p r o g r e s s in g  w i t h i n  3 y e a r s  and  

c o m p le t e  w i t h  98 p e r c e n t  p r o g r e s s in g  w i t h in  10 y e a r s .  A l l  p e r io d  

p a r i t y  p r o g r e s s i o n  r a t i o s  r e p o r t e d  h e r e  a r e  t h e  p r o p o r t io n  t h a t  

w o u ld  p r o g r e s s  w i t h i n  10 y e a r s  i f  s u b j e c t e d  t o  t h e  p e r io d  d u r a t io n
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i n  p a r i t y  s p e c i f i c  b i r t h  r a t e s .

I t  i s  e v i d e n t  from  T a b le  6 t h a t  s t e r i l i z a t i o n  h a s  no e f f e c t  on  t h e  

p r o g r e s s i o n  from  p a r i t y  0 ,  w h ic h  b e g in s  w i t h  e n t r y  i n t o  t h e  f i r s t  

u n io n ,  t o  p a r i t y  1 .  S in c e  n o b o d y  g e t s  s t e r i l i z e d  b e f o r e  t h e  f i r s t  

b i r t h  ( i . e .  n o b o d y  h a s  t h e i r  e x p o s u r e  a t  p a r i t y  0 c e n s o r e d )  t h e  

p r o p o r t io n  p r o g r e s s i n g  a f t e r  e a c h  d u r a t io n  i s  i d e n t i c a l  w i t h o u t  and  

w it h  c e n s o r i n g .  T h is  c a n  b e  c o n t r a s t e d  w i t h  p a r i t y  6 ,  w h ere  72 

p e r c e n t  o f  t h o s e  r e a c h in g  p a r i t y  6 p r o g r e s s  t o  p a r i t y  7 when  

s t e r i l i z e d  e x p o s u r e  i s  n o t  c e n s o r e d ,  b u t  83 p e r c e n t  p r o g r e s s  t o  t h e  

n e x t  p a r i t y  w hen s t e r i l i z e d  e x p o s u r e  i s  c e n s o r e d .  The 

i n t e r p r e t a t i o n  i s  t h a t  i n  t h e  a b s e n c e  o f  s t e r i l i z a t i o n  83 p e r c e n t  

o f  women r e a c h in g  p a r i t y  6 w o u ld  p r o g r e s s  t o  p a r i t y  7 ,  i n s t e a d  o f  

t h e  72 p e r c e n t  t h a t  i s  o b s e r v e d  w it h  s t e r i l i z a t i o n  p r e s e n t .

T a b le  7 p r e s e n t s  t h e  p e r io d  p a r i t y  p r o g r e s s io n  r a t i o s  c a l c u l a t e d ,  

b o t h  w i t h o u t  and  w i t h  s t e r i l i z e d  women b e in g  c e n s o r e d  a t  t h e  t im e  

o f  s t e r i l i z a t i o n ,  f o r  p a r i t i e s  0 th r o u g h  11 and f o r  t h e  p e r io d s

1 9 7 9 -8 4  and  1 9 8 4 - 8 9 .  I n  a l l  c a s e s  t h i s  i s  t h e  p r o p o r t io n  o f  women 

who w o u ld  p r o g r e s s  w i t h i n  10 y e a r s  i f  t h e y  e x p e r ie n c e d  t h e  d u r a t io n  

i n  p a r i t y  b i r t h  r a t e s  t h a t  w e r e  in  e f f e c t  d u r in g  t h e  p e r io d .  We 

o b s e r v e  t h a t  i n  b o th  p e r i o d s  t h e  p r o p o r t io n s  p r o g r e s s i n g  i n  t h e  

a b s e n c e  o f  s t e r i l i z a t i o n  w o u ld  h a v e  b e e n  h ig h e r  th a n  w as a c t u a l l y  

t h e  c a s e  w i t h  s t e r i l i z a t i o n  p r e s e n t  f o r  p a r i t i e s  2 and  a b o v e . We 

a l s o  n o t e  t h a t  b e tw e e n  1 9 7 9 -8 4  and 1 9 8 4 -8 9  t h e  p r o g r e s s i o n  r a t i o s  

f o r  p a r i t i e s  3 and  a b o v e  h a v e  d e c l i n e d  f a i r l y  s u b s t a n t i a l l y ,
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r e f l e c t i n g  t h e  f e r t i l i t y  d e c l i n e  d u r in g  t h e  p e r i o d .  T h is  i s  t r u e  

f o r  t h e  r a t i o s  c a l c u l a t e d  w it h  s t e r i l i z e d  e x p o s u r e  b ^ g ^  c e n s o r e d ,  

a s  w e l l  a s  f o r  t h e  r a t i o s  w i t h o u t  c e n s o r in g ,  i n d i c a t i n g  t h a t  n o n -  

s t e r i l i z e d  m a r i t a l  f e r t i l i t y  h a s  d e c l i n e d .  In  t h e  e a r l i e r  p e r io d  

p r o g r e s s i o n  r a t i o s  f o r  t h e  n o n - s t e r i l i z e d  ( w it h  c e n s o r in g )  r a n g e  

b e tw e e n  . 8 0 8  and  . 9 3 0  a t  p a r i t i e s  4 and a b o v e , w h i l e  i n  t h e  l a t e r  

p e r i o d  t h e r e  i s  a g r a d u a l  d e c l i n e  from  . 8 2 4  t o  . 6 2 1  a t  p a r i t y  1 1 .  

We t h u s  s e e  t h a t ,  e v e n  i n  t h e  a b s e n c e  o f  s t e r i l i z a t i o n ,  t h e r e  w as  

a  d e c l i n e  i n  m a r i t a l  f e r t i l i t y  a t  h ig h e r  p a r i t i e s  d u r in g  t h e  

1 9 8 0 ' s .

T a b le  8 p r e s e n t s  e s t i m a t e s  o f  o r d e r - s p e c i f i c  m a r i t a l  f e r t i l i t y ,  

t h a t  w e r e  c a l c u l a t e d  u s i n g  t h e  p a r i t y  p r o g r e s s io n  r a t i o s  p r e s e n t e d  

i n  T a b le  7 i n  E x p r e s s io n  (2 ) . The o r d e r - s p e c i f i c  r a t e s  a r e  

i n t e r p r e t e d  a s  t h e  a v e r a g e  num ber o f  b i r t h s  o f  a g i v e n  o r d e r  p e r  

e v e r - m a r r ie d  woman. The o r d e r - s p e c i f i c  r a t e s  a r e  o b t a in e d  b y  

m u l t i p l y i n g  t o g e t h e r  t h e  p a r i t y  p r o g r e s s io n  r a t i o s  f o r  p a r i t i e s  0 

th r o u g h  o n e  l e s s  th a n  t h e  b i r t h  o r d e r  num ber. F o r  e x a m p le  i n  1 9 7 9 -  

8 4 ,  a n  a v e r a g e  o f  .6 3  f o u r t h  b i r t h s  p e r  e v e r - m a r r ie d  woman w as 

o b t a i n e d  b y  m u l t i p l y i n g  t h e  p r o g r e s s i o n  r a t i o s  

( . 9 8 4 ) ( . 9 2 8 ) ( . 8 5 8 )  ( . 7 9 8 )  . The o r d e r - s p e c i f i c  r a t e s  c a n  a l s o  b e  

i n t e r p r e t e d  a s  t h e  p r o p o r t io n  o f  a l l  e v e r - m a r r ie d  women who r e a c h  

a g i v e n  p a r i t y  ( e . g . ,  63 p e r c e n t  o f  e v e r -m a r r ie d  women w o u ld  r e a c h  

p a r i t y  4 i f  s u b j e c t e d  t o  t h e  p e r io d  p a r i t y  p r o g r e s s i o n  r a t i o s  

p r e v a i l i n g  i n  1 9 7 9 - 8 4 ) .
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T a b le  8 t h u s  a l l o w s  u s  t o  e x a m in e  t h e  e f f e c t  o f  s t e r i l i z a t i o n  on  

b i r t h  o r d e r  s p e c i f i c  f e r t i l i t y .  The d i f f e r e n c e  b e tw e e n  t h e  o r d e r -  

s p e c i f i c  f e r t i l i t y  c a l c u l a t e d  w i t h o u t  c e n s o r in g  s t e r i l i z e d  women 

an d  t h a t  c a l c u l a t e d  w it h  c e n s o r in g  c a n  b e  i n t e r p r e t e d  a s  t h e  number 

o f  b i r t h s  o f  a g iv e n  o r d e r  a v e r t e d  b y  s t e r i l i z a t i o n .  We c a n  s e e  

t h a t  i n  t h e  e a r l i e r  p e r io d  t h e  num ber o f  b i r t h s  a v e r t e d  a t  o r d e r s  

7 and  a b o v e  i s  c o n s i s t e n t l y  b e tw e e n  . 14 and  . 16 b i r t h s  a t  e a c h  

o r d e r ,  w h i l e  i n  t h e  l a t e r  p e r io d  b i r t h s  a v e r t e d  b y  s t e r i l i z a t i o n  

d e c l i n e s  a s  p a r i t y  i n c r e a s e s .  T h is  i s  b e c a u s e  i n  t h e  l a t e r  p e r io d  

f e w e r  women a r e  r e a c h in g  h ig h e r  p a r i t i e s ,  e v e n  i n  t h e  a b s e n c e  o f  

s t e r i l i z a t i o n .  N o te , f o r  e x a m p le  t h a t  a c c o r d in g  t o  t h e  1 9 7 9 -8 4  

p r o g r e s s i o n  r a t i o s ,  40 p e r c e n t  o f  women (52  p e r c e n t  i n  t h e  a b s e n c e  

o f  s t e r i l i z a t i o n )  r e a c h  p a r i t y  6 ,  w h ic h  i s  r e d u c e d  t o  j u s t  27  

p e r c e n t  (4 1  p e r c e n t  i n  t h e  a b s e n c e  o f  s t e r i l i z a t i o n )  a c c o r d in g  t o  

t h e  1 9 8 4 -8 9  p a r i t y  p r o g r e s s io n  r a t i o s .  A s a c o n s e q u e n c e  o f  t h i s  

d e c l i n e  i n  f e r t i l i t y ,  t h e  b i r t h s  a v e r t e d  b y  s t e r i l i z a t i o n  i n  1 9 8 4 -  

89 i s  c o n c e n t r a t e d  a t  t h e  m id d le  b i r t h  o r d e r s ,  5 th r o u g h  9 ,  w h i l e  

i n  t h e  e a r l i e r  p e r io d  i t  i s  a t  t h e  h ig h e r  b i r t h  o r d e r s ,  7 and  

a b o v e .

T a b le  8 a l s o  p r e s e n t s  in f o r m a t io n  on  c u m u la t iv e  o r d e r - s p e c i f i c  

f e r t i l i t y  and b i r t h s  a v e r t e d  b y  s t e r i l i z a t i o n .  The c u m u la t iv e  

o r d e r - s p e c i f i c  r a t e s  a r e  t h e  a v e r a g e  num ber o f  b i r t h s  up t o  and  

i n c l u d i n g  b i r t h s  o f  a  g iv e n  o r d e r .  W h ile  t o t a l  b i r t h s  a v e r t e d  up 

th r o u g h  b i r t h  o r d e r  12 a r e  g r e a t e r  f o r  1 9 7 9 -8 4  th a n  f o r  1 9 8 4 -8 9  

( 1 . 2 0  v e r s u s  0 . 9 6 ) ,  c u m u la t iv e  b i r t h s  a v e r t e d  a t  a l l  b i r t h  o r d e r s
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up th r o u g h  o r d e r  9 a r e  g r e a t e r  f o r  t h e  l a t e r  p e r i o d ,  1 9 8 4 - 8 9 .  The 

im p a c t  o f  s t e r i l i z a t i o n  on f e r t i l i t y  h a s  t h u s  s h i f t e d  t o  e a r l i e r  

p h a s e s  o f  c h i l d b e a r i n g ,  a s  women a r e  g e t t i n g  s t e r i l i z e d  a t  lo w e r  

p a r i t i e s .  T he f a c t  t h a t  o v e r a l l  b i r t h s  a v e r t e d  th r o u g h  b i r t h  o r d e r  

12 d e c l i n e d  from  1 9 7 9 -8 4  t o  1 9 8 4 -8 9  i s  a t t r i b u t a b l e  t o  t h e  f i n d i n g  

t h a t  e v e n  i n  t h e  a b s e n c e  o f  s t e r i l i z a t i o n  fe w e r  women w e re  r e a c h in g  

t h e  h i g h e s t  p a r i t i e s  i n  t h e  m ore r e c e n t  p e r io d .

T a b le  8 a l s o  i l l u s t r a t e s  t h e  im p o r ta n c e  o f  t h e  c h o i c e  o f  a c u t o f f  

p a r i t y  t o  b e  u s e d  i n  c a l c u l a t i n g  a T o t a l  M a r it a l  F e r t i l i t y  R a te  

(TMFR). We h a v e  c h o s e n  t o  l i m i t  c o m p u ta t io n  t o  b i r t h s  th r o u g h  o r d e r  

1 2 , b a s e d  on  an  a r b i t r a r y  c r i t e r i o n  o f  u s in g  o n ly  p a r i t i e s  w i t h  a t  

l e a s t  75  p e r s o n - y e a r s  o f  e x p o s u r e .  T h is  r e s u l t s  i n  e s t im a t e d  TMFR*s 

o f  5 . 3 4  and  4 . 3 0  f o r  1 9 7 9 -8 4  and 1 9 8 4 - 8 9 ,  r e s p e c t i v e l y ,  and  

h y p o t h e t i c a l  TNSMFR's o f  6 . 5 4  and 5 . 2 6  when s t e r i l i z e d  e x p o s u r e  i s  

c e n s o r e d .  I t  i s  c l e a r  t h a t  f o r  t h e  p e r io d  1 9 7 9 - 8 4 ,  i f  e x p o s u r e  a t  

h i g h e r  p a r i t i e s  had  b e e n  in c o r p o r a t e d  i n t o  t h e  c a l c u l a t i o n s  t h e  

e s t i m a t e d  num ber o f  b i r t h s  a v e r t e d  c o u ld  h a v e  b e e n  s u b s t a n t i a l l y  

g r e a t e r ,  g i v e n  t h a t  10 p e r c e n t  o f  women i n  t h a t  p e r i o d ’ s  s y n t h e t i c  

c o h o r t  r e a c h  p a r i t y  1 2 . F or 1 9 8 4 - 8 9 ,  t h i s  i s  l e s s  o f  an  i s s u e  a s  

o n ly  2 p e r c e n t  o f  women in  t h e  s y n t h e t i c  c o h o r t  r e a c h  p a r i t y  12 s o  

t h a t  t h e r e  i s  l e s s  s c o p e  f o r  f u r t h e r  im p a c t a t  h ig h e r  p a r i t i e s .  

Much t h e  sam e i s s u e  a r i s e s  i n  t h e  c o n v e n t io n a l  b i r t h s  a v e r t e d  

a p p r o a c h  w h ere  a c u t o f f  d u r a t io n  s i n c e  f i r s t  u n io n  m u st b e  c h o s e n .
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T a b le  9 p r e s e n t s  a c o m p a r is o n  o f  t h e  a g g r e g a t e  r e s u l t s  from  t h e  tw o  

m e th o d s . F o r  e a c h  m eth od  and e a c h  p e r io d  i t  sh o w s:  t h e  T o t a l  N on -  

S t e r i l i z e d  M a r i t a l  F e r t i l i t y  R a te  (TNSMFR), w h ic h  i s  t h e  

h y p o t h e t i c a l  TMFR t h a t  w o u ld  p r e v a i l  i f  s t e r i l i z e d  women had  n o t  

b e e n  s t e r i l i z e d ;  t h e  a c t u a l  TMFR; and b i r t h s  a v e r t e d  b y  

s t e r i l i z a t i o n ,  w h ic h  i s  t h e  d i f f e r e n c e  b e tw e e n  t h e  TNSMFR and t h e  

TMFR. We n o t e  f a i r l y  c l o s e  a g r e e m e n t b e tw e e n  t h e  tw o  m eth o d s in  t h e  

a c t u a l  TMFR's: 5 . 2 6  and  5 . 3 4  f o r  1 9 7 9 -8 4  and  4 . 3 7  and 4 . 3 0  f o r

1 9 8 4 - 8 9 .  G iv e n  t h a t  t h e  tw o  m eth o d s  f o r  c a l c u l a t i n g  t h e  TMFR, u s in g  

d u r a t i o n - s p e c i f i c  m a r i t a l  f e r t i l i t y  and u s in g  p a r i t y  p r o g r e s s io n  

r a t i o s ,  a r e  s o  d i f f e r e n t  we w o u ld  n o t  n e c e s s a r i l y  e x p e c t  su c h  c l o s e  

a g r e e m e n t  i n  t h e  e s t i m a t e s  o f  TMFR t h e y  p r o d u c e . Had we u s e d  e i t h e r  

a  t e r m in a l  m a r r ia g e  d u r a t io n  o t h e r  th a n  25 y e a r s  o r  a t e r m in a l  

b i r t h  o r d e r  o t h e r  th a n  1 2 , t h e  a g r e e m e n t  may n o t  h a v e  b e e n  s o  

c l o s e .

T he h y p o t h e t i c a l  TMFR's t h a t  w o u ld  h a v e  o c c u r r e d  i n  t h e  a b s e n c e  o f  

s t e r i l i z a t i o n  ( i . e . ,  t h e  TNSMFR's) a r e  c o n s i d e r a b l y  d i f f e r e n t  f o r  

t h e  tw o  m e th o d s . T he c o n v e n t io n a l  b i r t h s  a v e r t e d  t e c h n iq u e ,  i n  

w h ic h  i t  i s  a ssu m ed  t h a t  t h e  s t e r i l i z e d  women w o u ld  h a v e  g o n e  on t o  

e x p e r i e n c e  t h e  sam e f e r t i l i t y  r a t e s  a s  d id  n o n - s t e r i l i z e d  women a t  

t h e  sam e d u r a t io n  s i n c e  f i r s t  u n io n ,  e s t i m a t e s  TNSMFR's o f  5 . 9 3  and

5 . 0 1  f o r  1 9 7 9 -8 4  and 1 9 8 4 - 8 9 ,  r e s p e c t i v e l y .  T he p a r i t y  p r o g r e s s io n  

a p p r o a c h , i n  w h ic h  i t  i s  a ssu m ed  t h a t  t h e  s t e r i l i z e d  women w o u ld  

h a v e  g o n e  on  t o  e x p e r i e n c e  t h e  sam e f e r t i l i t y  r a t e s  a s  d id  n on 

THE METHODS COMPARED
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s t e r i l i z e d  women a t  t h e  sam e p a r i t y  and  d u r a t io n  i n  p a r i t y ,  

e s t i m a t e s  h ig h e r  TNSMFR's o f  6 . 5 4  and 5 . 2 6  f o r  1 9 7 9 -8 4  and  1 9 8 4 - 8 9 ,  

r e s p e c t i v e l y .  A s a c o n s e q u e n c e ,  t h e  e s t i m a t e s  o f  t h e  a v e r a g e  num ber 

o f  b i r t h s  a v e r t e d  b y  s t e r i l i z a t i o n  p r o d u c e d  b y  t h e  p a r i t y  

p r o g r e s s i o n  t e c h n iq u e ,  1 . 2 0  f o r  1 9 7 9 -8 4  and 0 . 9 6  f o r  1 9 8 4 - 8 9 ,  a r e  

h i g h e r  t h a n  t h e  e s t i m a t e s  o f  b i r t h s  a v e r t e d  p r o d u c e d  by  t h e  

m a r r ia g e  d u r a t io n  t e c h n iq u e ,  0 . 6 7  and 0 . 6 4  f o r  t h e  tw o  p e r i o d s .  

T h e r e  i s  r e a l l y  no way o f  e m p i r i c a l l y  v e r i f y i n g  w h ic h  o f  t h e  tw o  

a s s u m p t io n s  i s  b e t t e r  o r  w h ic h  e s t im a t e  o f  b i r t h s  a v e r t e d  i s  

c o r r e c t .  We d o , h o w e v e r , now know t h a t  on  a v e r a g e  t h e  f e r t i l i t y  o f  

n o n s t e r i l i z e d  women a t  t h e  sam e p a r i t i e s  a s  s t e r i l i z e d  women i s  

g r e a t e r  t h a n  t h e  f e r t i l i t y  o f  n o n s t e r i l i z e d  women a t  t h e  sam e  

d u r a t io n  s i n c e  t h e i r  f i r s t  u n io n  a s  s t e r i l i z e d  wom en. T he c h o i c e  o f  

w h ic h  e s t i m a t e  t o  a c c e p t  r e d u c e s  t o  m ak ing a ju d g e m e n t  a b o u t  t h e  

r e l a t i v e  s o u n d n e s s  o f  t h e  tw o  a s s u m p t io n s .

I n  p r e v i o u s  a s s e s s m e n t s  o f  f e m a le  s t e r i l i z a t i o n  on f e r t i l i t y  u s in g  

t h e  b i r t h s  a v e r t e d  a p p r o a c h , t h e  f o c u s  o f  a t t e n t i o n  h a s  b e e n  on  t h e  

e s t i m a t e  o f  b i r t h s  a v e r t e d  b y  s t e r i l i z a t i o n  in  a  s i n g l e  f i v e - y e a r  

p e r i o d  b e f o r e  t h e  s u r v e y .  We b e l i e v e  i t  i s  a l s o  u s e f u l  t o  com p u te  

e s t i m a t e s  f o r  s e p a r a t e  p e r io d s  o f  t im e  s o  t h a t  t r e n d s  i n  m a r i t a l  

f e r t i l i t y  an d  n o n - s t e r i l i z e d  m a r i t a l  f e r t i l i t y  c a n  b e  e x a m in e d . I t  

i s  p a r t i c u l a r l y  i n s t r u c t i v e  t o  n o t e  t h e  l a r g e  d e c l i n e  i n  t h e  

f e r t i l i t y  o f  n o n - s t e r i l i z e d  women d u r in g  a p e r io d  i n  w h ic h  m o st o f  

t h e  i n c r e a s e  i n  c o n t r a c e p t i v e  p r e v a le n c e  i s  d u e  t o  i n c r e a s e s  in  

s t e r i l i z a t i o n .  The f a c t  t h a t  n o n - s t e r i l i z e d  f e r t i l i t y  i s  d e c l i n i n g
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l e s s e n s  t h e  p o t e n t i a l  im p a c t  o f  s t e r i l i z a t i o n  on  f e r t i l i t y  d e s p i t e  

t h e  r i s i n g  p r e v a le n c e  o f  s t e r i l i z a t i o n  o v e r  t im e .  U s in g  t h e  p a r i t y  

p r o g r e s s i o n  a p p ro a c h  we f i n d  t h a t  n o n - s t e r i l i z e d  f e r t i l i t y  d e c l i n e d  

b y  1 . 2 8  b i r t h s  p e r  woman com p ared  t o  a l e s s e r  d e c l i n e  o f  1 . 0 4  

b i r t h s  i n  t o t a l  m a r i t a l  f e r t i l i t y ,  s o  t h a t  t h e r e  i s  a  r e d u c t io n  o f

0 . 2 4  b i r t h s  a v e r t e d  b y  s t e r i l i z a t i o n  b e tw e e n  t h e  tw o  p e r i o d s .  As 

n o t e d  e a r l i e r ,  t h i s  i s  b e c a u s e  a s m a l l e r  p r o p o r t io n  o f  women i n  t h e  

l a t e r  p e r i o d  a r e  r e a c h in g  t h e  v e r y  h ig h  p a r i t i e s ,  9 and  a b o v e ,  

w h e r e  t h e  l a r g e s t  im p a c t  o f  s t e r i l i z a t i o n  on f e r t i l i t y  w as  

r e g i s t e r e d  i n  t h e  e a r l i e r  p e r i o d .

DISCUSSION

We h a v e  p r o p o s e d  a new , p a r i t y  p r o g r e s s i o n  m eth od  f o r  a s s e s s i n g  t h e  

e f f e c t  o f  f e m a le  s t e r i l i z a t i o n  on  f e r t i l i t y ,  and  com pared  t h e  

r e s u l t s  o b t a in e d  by t h a t  m eth od  t o  t h o s e  o b t a in e d  b y  a p r e v i o u s l y  

p r o p o s e d  d u r a t io n  s i n c e  f i r s t  u n i o n - s p e c i f i c  m e th o d , u s in g  d a t a  

fro m  E c u a d o r . The m eth o d s  d i f f e r  i n  t h e  m anner i n  w h ic h  t h e y  

d i s a g g r e g a t e  m a r i t a l  f e r t i l i t y  and i n  t h e  a s s u m p t io n  t h e y  make 

a b o u t  w h a t t h e  s u b s e q u e n t  f e r t i l i t y  o f  s t e r i l i z e d  women w o u ld  h a v e  

b e e n  i f  t h e y  h ad  n o t  b e e n  s t e r i l i z e d .

We h a v e  p r o p o s e d  t h e  p a r i t y  p r o g r e s s i o n  a p p ro a c h  b e c a u s e  we b e l i e v e  

i t  m ore c l o s e l y  m ir r o r s  t h e  d e c io n -m a k in g  p r o c e s s  a b o u t  s u r g i c a l  

c o n t r a c e p t i o n ,  w h ic h  i s  m ore c l o s e l y  r e l a t e d  t o  t h e  num ber o f  

c h i l d r e n  a  woman h a s  had  th a n  t o  t h e  t im e  t h a t  h a s  e l a p s e d  s i n c e  

s h e  f i r s t  e n t e r e d  a u n io n .  We a l s o  a r e  c o n v in c e d  t h a t  t h e  p o t e n t i a l
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f e r t i l i t y  s t e r i l i z e d  women w o u ld  h a v e  e x p e r ie n c e d ,  had  t h e y  n o t  

b e e n  s t e r i l i z e d ,  w o u ld  b e  m ore s i m i l a r  t o  t h a t  o f  n o n - s t e r i l i z e d  

women a t  t h e  sam e p a r i t y  th a n  t o  t h a t  o f  n o n - s t e r i l i z e d  women a t  

t h e  sam e m a r r ia g e  d u r a t io n .  T h is  i s  b a se d  on  o u r  a s s e r t i o n  t h a t  

women g e t t i n g  s t e r i l i z e d  a t  lo w  p a r i t i e s  a r e  s t r o n g l y  m o t iv a t e d  t o  

c o n t r o l  t h e i r  f e r t i l i t y  and w o u ld  h a v e  s o u g h t  o u t  r e v e r s i b l e  

m e th o d s  w h ic h  a r e  m o st p r e v a l e n t  a t  lo w e r  p a r i t i e s ,  w h i l e  women 

g e t t i n g  s t e r i l i z e d  a t  h ig h  p a r i t i e s  h a v e  n o t  c o n t r o l l e d  t h e i r  

f e r t i l i t y  i n  t h e  p a s t  and w o u ld  e x h i b i t  t h e  sam e lo w  u t i l i z a t i o n  o f  

r e v e r s i b l e  m eth o d s  a s  s e e n  among h ig h  p a r i t y  women. U n f o r t u n a t e ly ,  

t h e r e  i s  n o  e m p ir i c a l  m eans o f  v e r i f y i n g  t h i s  a s s e r t i o n .

The new  m eth o d  m akes i t  p o s s i b l e  t o  c o n s id e r  t h e  e f f e c t s  o f  

s t e r i l i z a t i o n  on  i n d i v i d u a l  p a r i t y  p r o g r e s s io n  r a t i o s  and on t h e  

p r o p o r t io n s  o f  e v e r - m a r r ie d  women p r o g r e s s in g  t o  a n y  g iv e n  p a r i t y .  

I t  p r o v i d e s  e s t i m a t e s  o f  t h e  a v e r a g e  number o f  b i r t h s  p e r  woman 

t h a t  w e r e  a v e r t e d  b y  s t e r i l i z a t i o n  in  a p e r i o d ,  and  m akes i t  

p o s s i b l e  t o  d i s a g g r e g a t e  t h e  e s t im a t e  o f  b i r t h s  a v e r t e d  b y  b i r t h  

o r d e r .

U n l ik e  p r e v i o u s  e x p o s i t i o n s  o f  t h e  b i r t h s  a v e r t e d  m e th o d o lo g y , we 

h a v e  p r e s e n t e d  e s t i m a t e s  o f  m a r i t a l  f e r t i l i t y ,  n o n - s t e r i l i z e d  

f e r t i l i t y  ( i . e . ,  w h a t m a r i t a l  f e r t i l i t y  w o u ld  h a v e  b e e n  i n  t h e  

a b s e n c e  o f  s t e r i l i z a t i o n ) , and b i r t h s  a v e r t e d  b y  s t e r i l i z a t i o n  f o r  

d i f f e r e n t  p e r i o d s  o f  t im e .  T h is  m akes i t  p o s s i b l e  t o  c o n s i d e r  how  

t h e  b i r t h s  a v e r t e d  b y  s t e r i l i z a t i o n  ca n  d im in is h  o v e r  t im e ,  d e s p i t e
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r i s i n g  p r e v a le n c e  o f  s t e r i l i z a t i o n ,  b e c a u s e  o f  s im u lt a n e o u s  

d e c l i n e s  i n  n o n - s t e r i l i z e d  f e r t i l i t y  d u e  t o  in c r e a s e d  u s e  o f  

r e v e r s i b l e  m eth o d s  o f  c o n t r a c e p t i o n .

We b e l i e v e  t h i s  w ork p o i n t s  o u t  a f u t u r e  a v e n u e  o f  r e s e a r c h  t h a t

a t t e m p t s  t o  make s i m i l a r  c a l c u l a t i o n s  o f  b i r t h s  a v e r t e d  b y  a
*\

v a r i e t y ^  c o n t r a c e p t i v e  m e th o d s . The c o n t r a c e p t i v e  u s e  c a l e n d e r s  

i n c l u d e d  i n  i n c r e a s i n g  num bers o f  f e r t i l i t y  and  f a m i ly  p la n n in g  

s u r v e y s  m ake i t  p o s s i b l e  t o  i d e n t i f y  p e r i o d s  o f  n o n -e x p o s u r e  

a t t r i b u t e d  t o  s p e c i f i c  m eth o d s s i m i l a r  t o  w h a t h a s  b e e n  d o n e  h e r e  

f o r  s t e r i l i z a t i o n .  T h is  s h o u ld  l e a d  t o  an a s s e s s m e n t  o f  t h e  im p a c t  

o f  c o n t r a c e p t i o n  on f e r t i l i t y  t h a t  c o m b in e s  in f o r m a t io n  on  p a t t e r n s  

o f  u s e  and  t h e  s t a g e s  in  w om en 's c h i l d b e a r i n g  c a r e e r s  a t  w h ic h  

p a r t i c u l a r  m eth o d s  com e i n t o  u s e .

R e la t e d  t o  t h i s  l a s t  p o i n t ,  we h a v e  in c lu d e d  T a b le  10 t o  i l l u s t r a t e  

how t h e  p a r i t y  p r o g r e s s io n  a p p ro a c h  c a n  b e  u s e d  t o  ex a m in e  c h a n g e s  

i n  b i r t h  i n t e r v a l  d i s t r i b u t i o n s  o v e r  t im e .  We h a v e  c a l c u l a t e d  t h e  

m e d ia n  t im e  e la p s e d  from  a c h ie v in g  a g iv e n  p a r i t y  t o  t h e  n e x t  b i r t h  

f o r  s y n t h e t i c  c o h o r t s  o f  women who e x p e r ie n c e d  d u r a t io n  in  p a r i t y  

s p e c i f i c  b i r t h  r a t e s  i n  a  p e r io d .  T he c a l c u l a t i o n  h a s  b e e n  d o n e  f o r  

b o t h  p e r i o d s  o f  t im e  and f o r  a l l  m a r i t a l  f e r t i l i t y  and f o r  n o n -  

s t e r i l i z e d  f e r t i l i t y  t h a t  w o u ld  h a v e  o c c u r r e d  i n  t h e  a b s e n c e  o f  

s t e r i l i z a t i o n .  W ith in  e a c h  p e r io d  we c a n  s e e  t h a t  t h e  m ed ian  b i r t h  

i n t e r v a l s  a r e  s h o r t e r  when s t e r i l i z e d  e x p o s u r e  i s  c e n s o r e d ,  

i l l u s t r a t i n g  how s t e r i l i z a t i o n  l e n g t h e n s  t h e  m ed ia n  i n t e r v a l  t o  t h e
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n e x t  b i r t h  from  a g iv e n  p a r i t y .  T h is  e f f e c t  i s  m o st  p r o n o u n c ed  a t  

h i g h e r  p a r i t i e s .  By co m p a r in g  t h e  r e s u l t s  f o r  t h e  tw o  p e r io d s  w hen  

t h e  p o s t - s t e r i l i z a t i o n  e x p o s u r e  o f  s t e r i l i z e d  women i s  c e n s o r e d  we 

c a n  a l s o  s e e  how t h e  d e c l i n e  i n  n o n - s t e r i l i z e d  f e r t i l i t y  d u e t o  u s e  

o f  r e v e r s i b l e  m eth o d s r e s u l t s  in  a  l e n g t h e n in g  o f  t h e  m ed ia n  

i n t e r v a l s  from  o n e  p e r io d  t o  t h e  n e x t ,  in d e p e n d e n t  o f  t h e  e f f e c t  o f  

s t e r i l i z a t i o n .  A s i m i l a r  d e c o m p o s it io n  o f  f e r t i l i t y  b y  c e n s o r in g  

p e r i o d s  o f  e x p o s u r e  t h a t  a r e  p r o t e c t e d  b y  d i f f e r e n t  m eth o d s  c a n  b e  

u s e d  t o  a s s e s s  w h ic h  m eth o d s  h a v e  t h e  g r e a t e s t  im p a c t  on  f e r t i l i t y .
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Table 1
Percent of Currently Married Women Using Contraception by 

Selected Methods, and Percent Distribution of Married Women 
by Selected Characteristics: Ecuador, 1979 and 1989

1 9 7 9 7 1989
Contraceptive Method Contraceptive Method Married Worn*
A l l Steril. Other A l l Steril. Other ._1£79 19,§9

All Women 3 3 . 6 7 . 8 2 5 . 8 5 2 . 8 1 8 . 3 3 4 . 5 1 0 0 . 0 1 0 0 . 0

Age
1 5 -1 9 1 3 . 7 0 . 0 1 3 . 7 2 5 . 0 0 . 0 2 5 . 0 6 . 9 5 . 7
2 0 - 2 4 2 8 . 6 0 . 6 2 8 . 0 3 9 . 1 0 . 5 3 8 . 6 1 8 . 0 1 6 . 3
2 5 - 2 9 3 6 . 6 2 . 6 3 4 . 0 5 5 . 3 6 . 4 4 8 . 9 2 0 . 5 2 0 . 8
3 0 - 3 4 4 2 . 5 1 1 . 4 3 1 . 1 6 3 . 0 2 2 . 3 4 0 . 7 1 8 . 1 1 9 . 1
3 5 - 3 9 4 1 . 7 1 5 . 2 2 6 . 5 6 1 . 3 3 1 . 7 2 9 . 6 1 5 . 2 1 7 . 0
4 0 - 4 4 3 5 . 3 1 5 . 8 1 9 . 5 5 8 . 5 3 4 . 4 2 4 . 1 1 1 . 7 1 2 . 2
4 5 - 4 9 1 9 . 6 9 . 8 9 . 8 4 4 . 8 3 4 . 5 1 0 . 3 9 . 7 8 . 9

Years Since 
0 - 9

First Union
3 0 . 2  2 . 0 2 8 . 2 4 6 . 2 4 . 6 4 1 . 6 4 5 . 4 4 5 . 1

1 0 -1 9 4 1 . 7 1 2 . 8 2 8 . 9 6 1 . 2 2 6 . 4 3 4 . 8 3 2 . 3 3 4 . 6
2 0 - 2 9 3 1 . 3 1 3 . 2 1 8 . 1 5 4 . 8 3 5 . 3 1 9 . 5 1 9 . 5 1 8 . 3
30+ 1 1 . 9 6 . 4 5 . 5 4 1 . 5 3 4 . 0 7 . 5 2 . 8 2 . 0

No. Living Children
0 7 . 8 0 . 0 7 . 8 1 6 . 8 0 . 3 1 6 . 5 7 . 2 6 . 5
1 2 6 . 9 0 . 3 2 6 . 6 4 3 . 3 1 . 0 4 2 . 3 1 4 . 7 1 7 . 4
2 4 2 . 1 3 . 0 3 9 . 1 5 9 . 3 7 . 1 5 2 . 2 1 8 . 0 2 0 . 8
3 4 2 . 1 1 0 . 4 3 1 . 7 6 5 . 2 2 7 . 0 3 8 . 2 1 5 . 3 1 8 . 1
4 3 5 . 5 1 0 . 3 2 5 . 2 6 0 . 8 3 3 . 3 2 7 . 5 1 2 . 2 1 3 . 4
5 3 9 . 8 1 7 . 5 2 2 . 3 5 7 . 0 3 6 . 3 2 0 . 7 9 . 6 8 . 2
6+ 3 0 . 2 1 1 . 7 1 8 . 5 4 6 . 8 2 7 . 9 1 8 . 9 2 3 . 1 1 5 . 7

71979 Encuesta Nacional de Fecundidad (WFS) Ecuador.
s1989 Encuesta Demográfica y de Salud Materna e Infantil.
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D u r a t i o n - S p e c i f i c  M a r i t a l  F e r t i l i t y  R a t e s ,  N o n - s t e r i l i z e d

M a r i t a l  F e r t i l i t y  R a t e s ,  and B i r t h s  A v e r te d  b y  S t e r i l i z a t i o n
P er  1000  E v e r -M a r r ie d  Women

E cu ad or

Table 2

1 9 7 9 -8 4 1984 -8 9

D u r a t io n DSMFR9 DSNSMFR10
B ir t h s
A v e r te d 11 DSMFR DSNSMFR

B ir th s
A v erts

0 - 4 38 0 385 5 356 361 5
5 -9 24 1 258 17 202 220 18

1 0 -1 4 175 205 30 143 178 35
1 5 -1 9 146 187 41 105 144 39
2 0 - 2 4 111 151 40 69 99 30

T o t a l 5 . 2 6 5 . 9 3 0 . 6 7 4 . 3 7 5 . 0 1 0 . 6 3
(P e r  Woman)

’D u r a t io n  S p e c i f i c  M a r i t a l  F e r t i l i t y  R a te  *  1 0 0 0 * B ir th s /(W o m a n  
Y e a r s  o f  E x p o su r e )  d u r in g  a  g iv e n  t im e  p e r io d  and w i t h i n  a  g iv e n  
d u r a t io n  s i n c e  f i r s t  u n io n .

10D u r a t i o n - S p e c i f i c  N o n - S t e r i l i z e d  M a r it a l  F e r t i l i t y  R a te  = 
1 0 0 0 * B i r t h s / ( N o n - s t e r i l i z e d  woman y e a r s  o f  e x p o s u r e )  d u r in g  a  g iv e n  
t im e  p e r i o d  w i t h i n  a  g iv e n  d u r a t io n  s i n c e  f i r s t  u n io n .

11 B i r t h s  A v e r te d  = DSNSMFR -  DSMFR. T h is  a ssu m e s  t h a t  i f  
s t e r i l i z e d  women had  n o t  b e e n  s t e r i l i z e d  t h e y  w o u ld  h a v e  g o n e  on  t o  
e x p e r i e n c e  t h e  sam e f e r t i l i t y  r a t e s  a s  d id  t h e  n o n - s t e r i l i z e d  women 
a t  t h e  sam e d u r a t io n s  s i n c e  f i r s t  u n io n .
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Table 3
C o m p a r iso n  o f  A c t u a l  P e r c e n t  S t e r i l i z e d  b y  D u r a t io n  S in c e  

F i r s t  U n io n  w it h  H y p o t h e t ic a l  P e r c e n t  S t e r i l i z e d  I m p lie d  by  
S t e r i l i z a t i o n  R a te s  f o r  t h e  P e r io d ,  1 9 7 9 -8 4  an d  1 9 8 4 -8 9

A c t u a l12 H y p o t h e t i c a l13
D u r a t io n  P e r c e n t  S t e r i l i z e d  P e r c e n t  S t e r i l i z e d
I n  Y e a r s 1 9 7 9 -8 4 2 9 8 4 z â 9 1 9 7 9 -8 4 1 9 8 4 -8 9

0 - 4 1 .5 1 .5 1 .7 1 .3
5 - 9 6 .7 8 .3 . 8 .4 8 .3

1 0 -1 4 1 4 . 6 1 9 . 5 2 0 . 0 2 0 . 0
1 5 -1 9 2 1 . 9 2 7 . 0 3 1 . 7 3 1 . 3
2 0 - 2 4 2 6 . 5 2 9 . 9 4 0 . 0 3 8 . 8
2 5 - 2 9 2 8 . 7 3 2 . 2 4 4 . 9 4 2 . 3

12A c t u a l  p e r c e n t  s t e r i l i z e d  i n  t h e  p e r i o d  i s  c a l c u l a t e d  from  
t h e  r a t i o  o f  w o m a n -y ea rs  o f  s t e r i l i z e d  e x p o s u r e  i n  t h a t  d u r a t io n  in  
t h e  n u m e r a to r  and t o t a l  w om an -years o f  e x p o s u r e  i n  t h a t  d u r a t io n  in  
t h e  d e n o m in a to r .

13H y p o t h e t i c a l  p e r c e n t  s t e r i l i z e d  i s  c a l c u l a t e d  a s  t h e  
p r o p o r t io n  o f  women who w o u ld  b e  s t e r i l i z e d  a t  a  g i v e n  d u r a t io n  in  
a m a r r ia g e  c o h o r t  o f  women who e x p e r ie n c e d  t h e  d u r a t i o n - s p e c i f i c  
s t e r i l i z a t i o n  r a t e s  f o r  a  g iv e n  p e r io d .  The s t e r i l i z a t i o n  r a t e s  f o r  
t h e  p e r i o d  w ere  c a l c u l a t e d  a s  t h e  r a t i o  o f  s t e r i l i z a t i o n s  t o  woman- 
y e a r s  o f  n o n - s t e r i l i z e d  e x p o s u r e  a t  a  g iv e n  d u r a t io n  i n  t h e  p e r io d .
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Table 4
P e r c e n t  o f  M a r r ie d , S u r g i c a l l y  S t e r i l i z e d  Women, A ged  1 5 - 4 9 ,  

W hose F i r s t  M ethod o f  C o n t r a c e p t io n  w as S t e r i l i z a t i o n ,  
b y  S e l e c t e d  C h a r a c t e r i s t i c s :  E cu a d o r , 1 9 8 9

P e r c e n t a g e  N o. o f  C a se s

A l l  Women 4 3 . 8  876

A rea
U rban  3 6 . 1  617
R u r a l 6 2 . 2  259

E d u c a t io n
N one 7 6 . 7  43
P r im a r y  5 3 . 0  472
S e c o n d a r y  2 7 . 9  287
S u p e r io r  2 8 . 4  74

Y ea r  o f  S t e r i l i z a t i o n
B e f o r e  1 9 7 5  6 1 . 0  77
1 9 7 5 - 1 9 7 9  5 3 . 7  149
1 9 8 0 -1 9 8 4  4 2 . 8  304
1 9 8 5 -1 9 8 9  3 6 . 7  346
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Table 5
E x p o su re*  t o  E v e r -M a r r ie d  Women, N o n - S t e r i l i z e d  E x p o s u r e , and B i r t h s  

b y  P a r i t y :  E cu a d o r , 1 9 7 9 -8 4  and 1 9 8 4 -8 9

__________ 1 9 7 9 -8 4 _______________________________ 1 9 8 4 -8 9 ________________
N on- B ir t h s  N on- B ir t h s

P a r i t y  M a r i t a l  S t e r i l i z e d  o f  O rd er M a r it a l  S t e r i l i z e d  o f  O rd er  
( i )  E x p o su r e  E x p o su re _______( i + l  ï E x p o su re  E x p o su re_______( i + l )

o 14 1514 1510 913 1784 1780 1077
1 3012 3012 873 3837 3835 930
2 2913 2817 643 3799 3638 697
3 2 36 6 2077 433 3323 2705 469
4 1645 1391 341 2217 1627 288
5 1308 1049 24 1 1624 1181 235
6 992 804 197 1196 894 179
7 755 608 148 903 674 112
8 499 41 1 89 691 527 88
9 291 237 55 443 366 59

10 170 143 31 282 228 39
11 93 77 22 169 147 23

* E x p o su r e  g i v e n  i n  p e r s o n - y e a r s

T a b le  6

P r o p o r t io n s  o f  Women P r o g r e s s in g  t o  N e x t P a r i t y ,  b y  T im e  
I n  P a r i t y ,  F or  P a r i t i e s  0 and 6 , W ith o u t and  W ith C e n s o r in g  

A t Tim e o f  S t e r i l i z a t i o n :  E cu a d o r , 1 9 8 4 -8 9

Y e a r s  ________P a r i t y  0   P a r i t y  6________
I n  W ith o u t W ith  W ith o u t W ith

P a r i t y  C e n s o r in a  C e n s o r in a  C e n s o r in a  C e n so r in a

0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0
1 0 . 4 3 8 0 . 4 3 8 0 . 0 1 7 0 . 0 1 8
2 0 . 7 8 6 0 . 7 8 6 0 . 2 4 2 0 . 2 7 1
3 0 . 9 0 4 0 . 9 0 4 0 . 4 4 3 0 . 5 0 5
4 0 . 9 3 3 0 . 9 3 3 0 . 5 7 9 0 . 6 6 7
5 0 . 9 5 4 0 . 9 5 4 0 . 6 2 1 0 . 7 1 6
6 0 . 9 6 8 0 . 9 6 8 0 . 6 5 9 0 . 7 6 0
7 0 . 9 7 0 0 . 9 7 0 0 . 6 8 7 0 . 7 9 3

10 0 . 9 8 0 0 . 9 8 0 0 . 7 2 0 0 . 8 3 0

^ E x p o su r e  a t  p a r i t y  0 com m ences a t  t h e  d a t e  o f  f i r s t  u n io n .
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Table 7
P e r io d  P a r i t y  P r o g r e s s io n  R a t i o s 15, W ith o u t and  w it h  

S t e r i l i z e d  Women B e in g  C e n so r e d  a t  T im e o f  S t e r i l i z a t i o n  
E c u a d o r , 1 9 7 9 -8 4  and 1 9 8 4 -8 9

________ 1 9 7 9 -8 4 ________________   1 9 7 9 -8 4 __
W ith o u t  W ith  W ith o u t W ith

P a r i t y  C e n s o r in a  C e n s o r in a  C e n s o r in a  C e n s o r in a

0 0 . 9 8 4 0 . 9 8 4 0 . 9 8 0 0 . 9 8 0
1 0 . 9 2 8 0 . 9 2 8 0 . 9 1 0 0 . 9 1 0
2 0 . 8 5 8 0 . 8 7 3 0 . 8 2 9 0 . 8 4 8
3 0 . 7 9 8 0 . 8 6 2 0 . 7 2 4 0 . 8 0 2
4 0 . 8 2 3 0 . 8 8 7 0 . 7 0 2 0 . 8 2 4
5 0 . 7 7 0 0 . 8 5 8 0 . 7 1 4 0 . 8 2 5
6 0 . 8 0 4 0 . 8 9 0 0 . 7 2 0 0 . 8 3 0
7 0 . 7 9 0 0 . 8 7 0 0 . 6 5 8 0 . 7 7 6
8 0 . 7 2 8 0 . 8 0 8 0 . 6 5 0 0 . 7 5 3
9 0 . 8 2 5 0 . 9 1 9 0 . 6 3 4 0 . 6 9 5

10 0 . 8 1 3 0 . 9 3 0 0 . 6 4 0 0 . 7 2 2
11 0 . 7 8 6 0 . 8 7 1 0 . 5 9 0 0 . 6 2 1

15P a r i t y  p r o g r e s s i o n  r a t i o s  f o r  a  p e r io d  a r e  c a l c u l a t e d  b y  
c o m b in in g  s y n t h e t i c  c o h o r t  p r o b a b i l i t i e s  o f  p r o g r e s s i n g  t o  a g iv e n  
p a r i t y  w i t h i n  i n t e r v a l s  o f  d u r a t io n  s i n c e  a c h i e v i n g  t h e  p r e v io u s  
p a r i t y .  T he r a t i o s  p r e s e n t e d  t a k e  i n t o  a c c o u n t  a l l  e x p o s u r e  and  
b i r t h s  f a l l i n g  w i t h i n  t h e  p e r io d  c a t e g o r i z e d  b y  i n t e r v a l s  o f  
d u r a t io n  up t o  120  m o n th s s i n c e  t h e  p r e v io u s  b i r t h .  We u s e  3 m onth  
i n t e r v a l s  from  0 th r o u g h  36 m o n th s , 6 m onth i n t e r v a l s  from  36  
th r o u g h  60 m o n th s , 12 m onth i n t e r v a l s  from  60 t o  84 m o n th s , and a  
f i n a l  36  m onth i n t e r v a l  from  84 t o  120 m o n th s .
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4

O r d e r - S p e c i f i c  M a r it a l  F e r t i l i t y  and C u m u la t iv e  O r d e r - S p e c i f i c  
F e r t i l i t y ,  W ith o u t  and W ith  C e n so r in g  a t  T im e o f  s t e r i l i z a t i o n

E cu a d o r , 1 9 7 9 -8 4  and 1 9 8 4 -8 9

1 9 7 9 -8 4

O r d e r - S p e c i f i c _______________ C u m u la tiv e  O r d e r - S p e c i f i c
F e r t i l i t y   F e r t i l i t y ________

B i r t h  W ith o u t  W ith  B ir t h s  W ith o u t W ith  B i r t h s
O rd er  C e n s o r in a  C e n s o r in a  A v e r te d  C e n so r in a  C e n s o r in a  A v e r te d

Table 8

1 0 . 9 8 0 . 9 8 . 0 0 0 . 9 8 0 . 9 8 . 0 0
2 0 . 9 1 0 . 9 1 . 0 0 1 . 9 0 1 . 9 0 . 0 0
3 0 . 7 8 0 . 8 0 . 0 2 2 . 6 8 2 . 6 9 . 0 1
4 0 . 6 3 0 . 6 9 . 0 6 3 . 3 1 3 . 3 8 . 0 7
5 0 . 5 1 0 . 6 1 . 1 0 3 . 8 2 3 . 9 9 . 1 7
6 0 . 4 0 0 . 5 2 . 0 8 4 . 2 2 4 . 5 1 . 2 9
7 0 . 3 2 0 . 4 7 . 1 5 4 . 5 4 4 . 9 8 . 4 4
8 0 . 2 5 0 . 4 0 . 1 5 4 . 7 9 5 . 3 8 . 5 9
9 0 . 1 8 0 . 3 3 . 1 5 4 . 9 7 5 . 7 1 . 7 4

10 0 . 1 5 0 . 3 0 . 1 5 5 . 1 2 6 . 0 1 . 8 9
11 0 . 1 2 0 . 2 8 . 1 6 5 . 2 4 6 . 2 9 1 . 0 5
12 0 . 1 0 0 . 2 4 . 1 4 5 . 3 4 6 . 5 4 1 . 2 0

1 9 8 4 -8 9

O r d e r - S p e c i f i c 16______________ ' C u m u la tiv e  O r d e r - S p e c i f i c
F e r t i l i t y _________   F e r t i l i t y ______

B i r t h  W ith o u t  W ith  B ir t h s  W ith o u t W ith  B ir t h s
O rd er  C e n s o r in a  C e n s o r in a  A v e r te d  C e n so r in a  C e n s o r in a  A v e r te d

1 0 . 9 8 0 . 9 8 . 0 0 0 . 9 8 0 . 9 8 . 0 0
2 0 . 8 9 0 . 8 9 . 0 0 1 . 8 7 1 . 8 7 . 0 0
3 0 . 7 4 0 . 7 6 . 0 2 2 . 6 1 2 . 6 3 . 0 2
4 0 . 5 4 0 . 6 1 . 0 7 3 . 1 5 3 . 2 3 . 0 8
5 0 . 3 8 0 . 5 0 . 1 2 3 . 5 2 3 . 7 3 . 1 9
6 0 . 2 7 0 . 4 1 . 1 4 3 . 7 9 4 . 1 5 . 3 6
7 0 . 1 9 0 . 3 4 . 1 5 3 . 9 8 4 . 4 9 . 5 1
8 0 . 1 3 0 . 2 7 . 1 4 4 . 1 1 4 . 7 5 . 6 4
9 0 . 0 8 0 . 2 0 . 1 2 4 . 1 9 4 . 9 5 . 7 6

10 0 . 0 5 0 . 1 4 . 0 9 4 . 2 5 5 . 0 9 . 8 4
11 0 . 0 3 0 . 1 0 . 0 7 4 . 2 8 5 . 1 9 . 9 1
12 0 . 0 2 0 . 0 6 . 0 4 4 . 3 0 5 . 2 6 . 9 6

16O r d e r - s p e c i f i c  m a r i t a l f e r t i l i t y  i s a s y n t h e t i c  <
e s t i m a t e  o f  t h e a v e r a g e num ber o f  b i r t h s  a t t h a t  o r d e r p e r
m a r r ie d  woman. I t  i s  o b t a in e d  b y  m u l t i p l y i n g  t o g e t h e r  t h e  p a r i t y  
p r o g r e s s i o n  r a t i o s  f o r  p a r i t i e s  0 th r o u g h  o n e  l e s s  th a n  t h e  b i r t h  
o r d e r  n u m ber. T he t o t a l  m a r i t a l  f e r t i l i t y  r a t e  (TMFR) i s  c a l c u l a t e d  
a s  t h e  sum o f  t h e  o r d e r - s p e c i f i c  m a r i t a l  f e r t i l i t y  r a t e s .
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T a b le  9
C o m p a r iso n  o f  t h e  T o t a l  M a r it a l  F e r t i l i t y  R a te  (TMFR) and T o t a l  

N o n - S t e r i l i z e d  M a r it a l  F e r t i l i t y  R a te  (TNSMFR) from  t h e  Two M eth od s
E cu a d o r , 1 9 7 9 -8 4  and 1 9 8 4 -8 9

M ethod  A: U s in g  D u r a t i o n - S p e c i f i c  M a r i t a l  F e r t i l i t y  R a te s

1 9 7 9 -8 4 1 9 8 4 -8 9 C hange
(A) ÍB) (A) - ( B )

TNSMFR 5 . 9 3 5 . 0 1 0 . 9 2

TMFR 5 . 2 6 4 . 3 7 0 . 8 9

B i r t h s  A v e r te d 0 . 6 7 0 . 6 4 0 . 0 3
By S t e r i l i z a t i o n
(TNSMFR -  TMFR)

M ethod B: U s in a  P a r i t v  P r o a r e s s io n  R a t io s

1 9 7 9 -8 4 1 9 8 4 -8 9 C hange
(A) (B) ( A ) - ( B )

TNSMFR 6 . 5 4 5 . 2 6 1 . 2 8

TMFR 5 . 3 4 4 . 3 0 1 . 0 4

B i r t h s  A v e r te d 1 . 2 0 0 . 9 6 0 . 2 4
By S t e r i l i z a t i o n  
(TNSMFR -  TMFR)
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M ed ian  T im e t o  N e x t B i r t h ,  b y  P a r i t y ,  B a sed  on  D u r a t io n  in  P a r i t y  
S p e c i f i c  F e r t i l i t y  R a t e s ,  W ith  and W ith o u t C e n s o r in g  a t  T im e o f  

S t e r i l i z a t i o n :  E cu a d o r , 1 9 7 9 -8 4  and 1 9 8 4 -8 9

M edian D u r a t io n  i n  M onths

_______1 9 7 9 -8 4 ________________   1 9 8 4 -8 9 ____
W ith o u t  W ith  W ith o u t W ith

P a r i t y  C e n s o r in g  C e n so r in g  C e n so r in g  C e n so r in g

1 3 . 9  1 3 . 9  1 3 . 6  1 3 . 6
2 9 . 1  2 9 . 1  3 5 . 5  3 5 . 5
3 2 . 9  3 2 . 4  4 0 . 6  3 9 . 8
3 6 . 4  3 4 . 0  5 1 . 2  4 3 . 0
3 4 . 6  3 1 . 9  5 4 . 4  4 0 . 2
4 0 . 2  3 3 . 9  4 2 . 0  3 5 . 4
3 5 . 2  3 2 . 5  4 1 . 2  3 5 . 8
3 5 . 6  3 1 . 1  4 6 . 2  4 0 . 5

Table 10
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