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Abstract
 

Using recent data coll,!ctee from over 20,000 women delivering at
 

selected maternity hospitals in Africa and the Middle East, we have exam­

ined the effects of previous pregnancy outcomes, breast-feeding and contra­

ceptive use on birth spacing, desired fertility and future contraceptive
 

plans. In particular, the relative importance of motivational and biolog­

ical factors on the length of the pregnancy interval is analyzed.
 

Following the presentation of comparative demographic profiles of
 

respondents in each of the four data sets, a summary descriptive analysis
 

of the relationships among variables is given. Next, standard linear
 

regression is performed with pregnancy intervals, fertility intentions and
 

contraceptive plans as dependent variables.
 

Results indicate that breast-feeding has a significant impact on the
 

length of the pregnancy interval, but only if it continues eor an extended
 

period. The desire for additional children is affected by the survival
 

status of the last two pregnancies; planned contraceptive use is affected
 

by fertility intentions and the outcome of (only) the most recent
 

pregnancy.
 

Health programs dosigned to improve infant and childhood survivorship
 

are likely to have both direct and indirect beneficial effects on contra­

ceptive use and fertility attitudes and behavior.
 



I. Introduction, Sources of Data and Summary of Comparative Findings
 

Introduction
 

It has been argued that declines in infant and childhood mortality are
 

necessary before populations adjust their fertility downward (Omran 1971;
 

Rutstein and Medica 1978; Preston 1978). It follows that family planning
 

programs will be increasingly successful as mortality declines because more
 

women will want to control the number of births they have. In an environ­

ment where infant and child death rates are high, couples may compensate by
 

having extra births in anticipation that some children will die (Chowdhury,
 

Khan & Chen 1978; Knodel 1978). Such a strategy discourages the use of
 

contraception. Couples that actually suffer child loss may replace lost
 

children; such couples will have higher fertility than those whose children
 

do not die. Couples experiencing child loss may delay using contraceptives
 

until a nonsurviving child has been replaced. Reduction in mortality will
 

lessen the impact of these motivations for having children and raise the
 

demand for contraception (Omran 1971). In this report, the effect of child
 

survival on pregnancy intervals, contraceptive use, the desire for addi­

tional children and plans for contraceptive use will be assessed. Women
 

with one or more nonsurviving children may'be expected to have shorter
 

pregnancy intervals, be less likely to have used contraceptives and less
 

likely to plan to use them, and be more likely to desire additional births.
 

Pregnancy intervals are affected by both biological and motivational
 

factors. Women who breast-feed will have breast-feeding interrupted if a
 

'For an excellent summary of the literature on the role of mortality in
 
reducing fertility see Preston (1978).
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child dies. For such women, postpartum amenorrhea will be of shorter dura­

tion and if contraception is not practiced, pregnancy intervals will be
 

shorter (see Preston 1978). Biological factors would therefore encourage
 

shorter pregnancy intervals for such women. Motivational factors may also
 

contribute to shorter pregnancy intervals. Women who have lost a child
 

will have greater motivation to have another child and hence be less likely
 

to practice contraception. Failure to practice contraception or
 

terminating its use because of an infant death should reduce the length of
 

pregnancy intervals.
 

Mortality experience affects not only the past use of contraceptives,
 

but it also affects contraceptive plans. Women who have unsuccessful preg­

nancy outcomes* will be more likely to want additional children and, conse­

quently, less likely to plan to use contraception. In addition, unsuc­

cessful pregnancy outcomes in the past may encourage women to have addi­

tional births as a hedge against future mortality. Thus, mortality not
 

only discourages contraceptive use by encouraging women to have another
 

child to replace a lost child, it also encourages them to have extra births
 

on the expectation that some babies born in the future will not survive.
 

If the replacement effect is an important factor in affecting the
 

desire for additional children and the actual and planned use of contracep­

tion, then women experiencing child mortality will want to replace lost
 

children and, consequently, be less likely to use contraceptives. Full
 

replacement would imply that women who have lost one child would want one
 

more child than women who have lost none, women who have lost two, two more
 

#An unsuccessful pregnancy outcome refers throughout to a spontaneous abor­
tion, stillbirth, or infant or child death following a live birth.
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and so on. The loss of the last child should have a larger impact on the
 

desire for additional children than the loss of children of earlier birth
 

orders. Later pregnancies may have already replaced early child losses,
 

whereas less adjustment has likely been made to later child losses and none
 

could have been made in response to the death of the most recently born
 

child.
 

The impact of planning additional births to compensate for anticipated
 

child losses is difficult to measure. Since the data set analyzed in this
 

report contains information on the number of additional children desired
 

but not (explicitly) on the number of additional births desired, it is
 

therefore not possible to determine whether the number of additional births
 

exceeds the number of additional-children desired. Some light, however,
 

may be thrown on the importance of hedging as a factor influencing contea­

ceptive plans. Women with comparable desires for additional children may be
 

expected to have similar contraceptive plans. However, women, who have had
 

child losses may be more likely to expect losses in the future than women
 

whose children have all survived. Such losses may cat:Za women to delay te
 

use of contraception since they want more births than women who have not
 

experienced child loss, 
even though they want the same number of additional
 

children.
 

The plan of this report is as follows. First, the data sets and the
 

variables included in the analysis are reviewed. Second, pregnancy inter­

vals are examined by previous pregnancy outcome. Biological and motiva­

tional factors including contraceptive use which might explain observed
 

differences are examined. Third, the contr-ibution of a reduction in mor­

tality to the length of the pregnancy interval is assessed. Finally,
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factors affecting reproductive plans are studied and 
their subsequent
 

effects on contraceptive plans are evaluated.
 

Sources of Data
 

The data used in this study consists of records of 
hospital deliveries
 

Iran, Egypt, the
 
to women in four countries in Africa and the Middle 

East: 


Sudan and Nigeria. Hospitals in each of these four nations have been 
par­

ticipants in IFRP's ongoing Maternity Care 
Monitoring (MCM) study, from
 

the demographic, me.dical and motivational
 which standardized data sets on 


fertility and family planning are now available 
from over 30
 

aspects on 


The data sets utilized in
 
countries in the developed and developing world. 


the present study range from fewer then 850 delivery 
records from the
 

Khartoum North Hospital in the Sudan to nearly twenty thousand from the
 

Approximately six thousand
 Queen Farah Maternity Hospital in Tehran. 


records are available from El Galaa Maternity Hospital 
in Cairo, and half
 

that number from University College Hospital 
in Ibadan.
 

to examine the interrela-
Although the thrust of the present study is 


tionships among contraceptive use, reproductive,goals, 
fertility behavior
 

and child survivorship'within each of the four selected 
centers separately,
 

it may be useful to begin with a comparison of a 
number of summary charac-


It must be remembered that
from each center (Table 1).
teristics of women 


these characteristics pertain to women who report 
at least one previous
 

pregnancy ou'come, a criterion that excludes approximately 
one fourth of
 

the respondents in Iran and Nigeria, and one third 
in Egypt and the Sudan.
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Table 1. Summary characteristics of the four data 3ets.
 

Women with at least 1 previous pregnancy 

Percent of all women 


Mean age 

Mean age at 1st marriage 

Percent married by age 20 


Percent with one or more years schooling 


Percent urban 


Mean parity* 

Mean number of living children* 

Mean child loss* (parity-living children) 

Mean number of stillbirths/spontaneous
 
abortions 


Percent breast-feeding last live birth** 

Percent breast-feeding 21 months or
 
longer"# 


Mean number of months breast-fed last
 
live birth"* 


Percent used contraception during last
 
interval 


Mean number of months since last pregnancy
 

ended 


Percent wanting no more children 


Percent planning to use contraception 

Among women who want no more children 

Among women who want more children 


'Previous to the current delivery.
 
f'Among women with at least one live birth.
 

Iran 


15300 

76.7 


26.1 

16.3 

92.2 


26.8 


93.4 


2.78 

2.36 

.42 


.28 


79.5 


29.9 


11.6 


50.0 


38.0 


67.5 


91.1 

99.7 

73.1 


Egypt Sudan Nigeria
 

4135 535 2067
 
64.7 65.1 77.0
 

29.2 28.9 29.2
 
19.0 18.3 na
 
63.2 73.2 na
 

41.9 40.9 58.8
 

91.4 64.5 90.1
 

3.29 4.06 2.75
 
2.46 	 3.83 2.30
 
.83 .23 .45
 

.62 .47 .55
 

86.0 93.8 na
 

15.6 5.0 na
 

11.0 12.7 na
 

37.1 17.9 20.1
 

31.1 24.7 na
 

78.2 53.0 19.9
 

81.7 71.4 68.4
 
92.8 88.3 92.2
 
41.2 52.4 62.5
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Summary Characteristics
 

Age. It may be seen that the women in the Iranian data set are
 

younger than those from Egypt, the Sudan, or Nigeria. The average age of
 

the women .delivering in Tehran is 26 years, three years younger than the
 

women delivering in the selected hospitals in the other three countries.
 

Age at marriage is correspondingly lower in Iran: 16 years, versus 18 in
 

the Sudan and 19 in Egypt.*
 

Parity and Childhood Mortality. Excluding the result of the current
 

delivery, the Sudanese women have the highest mean parity (4.06 births),
 

followed by those in Egypt (3.29), Iran (2.78) and Nigeria (2.75). Data on
 

childhood mortality may be calculated from information on parity and living
 

children. The data indicate that (previous) mortality is lowest among
 

women delivering in Khartoum (.23 child deaths per woman) and highest in
 

Cairo (.83 child deaths per woman). Such relatively favorable mortality
 

experience in Khartoum is suspect; perhaps among rural women (the Sudanese
 

data set, 35% rural, is the only one with over 10% of the respondents liv­

ing in rural areas) there is a stronger tendency to omit altogether chil­

dren who do not survive to a certain age.
 

Breast-feeding. Breast-feeding is widely practiced among the women in
 

all three centers for which data are available. Nearly 80% of the women ii,
 

the Iranian sample said they breast-fed their last live-born child. The
 

*The questionnaire used in collecting the Nigerian data omitted a number of
 
items (particularly th0se rulating to pregnancy intervals and breast­
feeding) which are contained in the revised questionnaire used in the
 
other three centers. For t1is reason, the analysis of the Nigerian data
 
set is significantly more limited in scope.
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corresponding proportion in the Egyptian sample is 865, and in the Sudan,
 

94%. An interesting finding is that, although women in the Sudan are more
 

likely to have practiced (any) breast-feeding than women from the other
 

locations, they are less likely to have breast-fed for an extended period.
 

Only 5% o' the respondents from Khartoum North Hospital said they
 

breast-fed for 21 months or more, compared with 16% at the El Galaa Mater­

nity in Cairo and 30% at the Queen Farah Maternity in Tehran. Although the
 

average breast-feeding periods by women in the three centers are similar
 

(between 11 and 13 months), they are the aggregate results of quite
 

different patterns of breast-feeding practice.
 

Previous Contraception. Use of contraception in the interval from the
 

previous to the current delivery (the last closed interval) was reported by
 

all women. In Iran, exactly one half of those respondents said they had
 

used a method during the last pregnancy interval. In Egypt, 37% had prac­

ticed contraception during the interval, while in the Sudan and Nigeria the
 

proportions were 18% and 20% respectively.
 

Pregnancy Intervals. The relatively high proportion of women in the
 

Tthran sample with extended breast-feeding or contraceptive use would point
 

to longer pregnancy intervals among such women than among those with less
 

extensive breast-feeding and contraceptivb behavior. The data show this to
 

be the case: the average interval among cases reported in Iran is 38
 

months, over six months longer than reported in Egypt (31 months), and more
 

than a year longer than the average pregnancy interval for the Sudanese
 

women (25 months).
 



Reproductive and Contraceptive Plans. Women in each of the centers
 

were asked whether they wanted to have additional children and if they
 

planned to practice contraception.* Although responses to such attitudinal
 

questions as these must be interpreted with caution, they indicate that a
 

much greater variation exists among the four centers In the desire for
 

additional children than in the intention to contracept following the
 

current delivery. At El Galaa Maternity in Cairo, over three fourths of
 

the women said they wanted no more children. At the other extreme, at
 

University College in Ibadan, only one fifth of the patients indicated a
 

desire to limit family size to its present level. Two thirds of the women
 

delivering at Queen Farah Hospital in Tehran wanted no additional children,
 

as cid slightly over half of those at Khartoum North. It must be remei­

bered that these summary statistics apply to women at different parity dis­

tributions in each of the four centers, and furthermore, that cultural
 

differences may result in slight variations in interpretation of, and
 

response to, various questions included on the survey.
 

The proportion of women who state that they plan to use a method of
 

family planning ranges from a low of 68% in the Nigerian sample to over 90%
 

in Iran. When contraceptive plans are examined according to the desire for
 

additional children, the results are perhaps more meaningful as they likely
 

distinguish between contraception intended for spacing purposes and that
 

for the limitation of family size. Of the women delivering in Tehran, vir­

tually all (99.7%) women who want no more children plan to contracept.
 

Even among those who plan to have additional children, nearly three fourths
 

indicate they desire to exert some control over the spacing of their future
 

*Presumably, though not explicitly stated, before a subsequent pregnancy.
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childbearing by the use of family planning. In each of the other samples,,
 

approximately 90% of the women who want no additional children plan to
 

contracept. Among those desiring larger families, 63% of the women in
 

Nigeria, 52% in the Sudan, and 41% in Egypt plan to use a method for spac­

ing their'future pregnancies. The above results show that there is greater
 

variation among the centers in the use of contraception for spacing pur­

poses than there is for the limitation of fertility.
 

It is clear from the foregoing discussion that a comparision of sum­

mary characteristics among several populations provides only a superficial
 

view of the similarities and differences which exists among them. The
 

major shortcoming is that it fails to account for the relationships between
 

and among variables which may explain observed differences. The purpose of
 

this research is to examine how past contraceptive use, breast-feeding
 

practices and child mortality affect birth spacing, planned contraception
 

and future reproductive goals. To the extent the data permit, such analy­

ses will be made separately for women delivering in hospitals in each of
 

the four countries.
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1U. Previous Pregnancy Outcome, Breast-feeding and Contraception
 

Results from Queen Farah Hospital, Tehran, Iran
 

A. Pregnancy Intervals
 

Table 2 presents data on the average length of the last pregnancy
 

interval by previous pregnancy outcome among women who did not breast-feed
 

during the last pregnancy interval. Women whose last pregnancy ended in a
 

live birth and whose last child is still living have, by far, the longest
 

intervals (35.2 months). They are followed by women whose last pregnancy
 

ended in a nonsurviving live birth, women whose last pregnancy ended in a
 

stillbirth, and lastly, women with spontaneous abortions. The average
 

intervals for such women are 21.3, 20.6, and 19.8 months, respectively.
 

B. Contraception
 

Table 2 also examines pregnancy intervals by contraceptive use for
 

women who did not breast-feed during the last pregnancy interval. Within
 

categories of pregnancy outcome, women who did not contracept and did not
 

breast-feed have the shortest intervals: differences between contraceptors
 

and noncontraceptors vary from 13 to 22 months. Among women who did not
 

contracept during the interval, those whose last pregnancy ended in a spon­

taneous abortion have the shortest intervals since they have the shortest
 

periods of postpartum amenorrhea. Women whose last pregnancy was full term
 

but the child died or was stillborn have longer pregnancy intervals. For
 

these groups, biological influences are similar and so these results are
 

expbcted. Women whose last pregnancy ended in a live birth with the child
 

still alive at the current delivery have tie longest intervals. Since
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these women neither breast-fed nor used contraception, how then can their
 

longer pregnancy intervals be explained? It is possible that some of these
 

women practiced postpartum abstinence and did not consider such behavior to
 

be contraception. In addition, problems associated with child care may
 

have reduced coital frequency below that of women who were not caring for
 

babies. Coital frequency may also be higher among women experiencing an
 

unfavorable pregnancy outcome because they are trying to have another child
 

as soon as possible.
 

Table 2. 	Mean length (in months) of the last pregnancy interval,
 
by outcome of last pregnancy and contraceptive use during
 
the interval, among women not breast-feeding (Iran).
 

Contraceptive Use
 

No Traditional Modern
 
Last Pregnancy Contra- Contra- Contra-

Outcome ception ception ception Total
 

Live birth; 
surviving 

23.4 
(756) 

46.1 
(181) 

47.4 
(573) 

35.2 
(1510) 

Live birth; 
deceased 

17.8 
(719) 

38.0 
(51) 

38.2 
(101) 

21.3 
(891) 

Stillbirth 17.4 
(132) 

37.4 
(11) 

35.6 
(16) 

20.6 
(159) 

Spontaneous 15.2 30.5 36.9 19.8
 
abortion (662) (73) (130) (865)
 

Number of 	women given in parentheses.
 

Among contracepting women, those whose last pregnancy ended in a sur­

viving child have longer pregnancy intervals than women whose child died or
 

was stillborn or whose pregnancy ended in a spontaneous abortion. Women
 

whose last pregnancy ended in a currently surviving live birth probably
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practice contraception more consistently than do other women. Women whose
 

last child was born alive but subsequently died may cease practicing con­

traception or practice it less regularly after the child's death.
 

Unfortunately, the available data are not sufficient to investigate these
 

hypotheses further.
 

C. Breast-feeding
 

In general, women who breast-fed and breast-fed for extended periods
 

have longer pregnancy intervals than women who did not breast-feed
 

(Table 3). It is not, however, until breast-feeding has continued for at
 

least 21 months that it begins to have a substantial effect on the length
 

of the interval. This result is difficult to interpret. Breast-feeding
 

will delay ovulation, but the longer breast-feeding is practiced, the more
 

likely it is for menstruation to return. By 18 months, most babies will
 

have breast-feeding supplemented by other foods, and such supplementation
 

will increase the probability that the woman will resume ovulation. It may
 

be that causation also runs in the opposite diriction; women may continue
 

to breast-feed until breast-feeding is restricted by pregnancy.*
 

Another puzzling result is that women who dc not breast-feed have
 

longer pregnancy intervals than women who breast-feed for short periods.
 

It may be that women who breast-feed for short periods have breast-feeding
 

'A similar conclusion was reached using data from the National ince
 
Planning survey for Nepal (1976). Data from the survey indicated that up
 
to durations of breast-feeding of 23 months, the length of birth interval
 
does not vary with the length of breast-feding, but the mean length of
 
the birth interval does increase substantially among women who breast-feed
 
for 24 or more months.
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interrupted by pregnancy. Such women may have higher fecundity than women
 

who do not begin to breast-feed.*
 

Table 3. Mean length (in months) of the last pregnancy interval,
 
-by duration of breast-feeding and contraceptive use during
 
'the interval. Restricted to women whose last pregnancy
 
resulted in a live birth, child surviving (Iran).
 

Contraceptive Use
 

Duration of No Traditional Modern
 
Breast-feeding Contraception Contraception Contraception
 

None 23.4 46.1 47.4
 
(756) (181) (573)
 

1-3 months 19.8 45.5 48.5
 
(440) (128) (354)
 

3-5 months 21.1 41.0 46.5
 
(692) (169) (400)
 

6-8 months 22.1 40.1 49.6
 
(519) (146) (262)
 

9-11 months 23.2 44.4 49.3
 
(478) (121) (217)
 

12-14 months 26.3 44.1 48.5
 
(932) (252) (475)
 

15-17 months 26.5 45.7 51.3
 
(378) (124) (243)
 

18-20 months 30.7 49.7 50.8
 
(432) (171) (283)
 

21+ months 39.8 57.6 60.4
 
(1744) (876) (1860)
 

Number of women given in parentheses.
 

OSimilar analysis was not performed for women whose child had died, since
 
most of these women did not breast-feed. -Itis interesting to note that
 
93.1% of the babies that were breast-fed ere still alive at the time of
 
the current birth, whereas only 83.1% of the babies that were not
 
breast-fed were still alive.
 

14
 



D. Contraception and Breast-feeding
 

How does the length of pregnancy intervals of ccntracepting women com­

pare with that of breast-feeding women? Table 3 makes these comparisons. 

Women who breast-feed without contracepting have shorter pregnancy inter­

vals than non-breast-feeding women who contracept. Even when women breast­

feed for extended periods, pregnancy intervals are still of shorter
 

duration than for contracepting women. For example, women who use no con­

traception and breast-feed for at least 21 months have an average pregnancy
 

interval of 39.8 months, while women who use modern methods of contracep­

tion (but no breast-feeding) have an average interval of 47.4 months.
 

Breast-feeding, it would seem, delayi pregnancy, but contraception is more
 

effective in delaying it.
 

What if women contracept and breast-feed-how do their pregnancy
 

intervals compare with those of women who only contracept? Breast-feeding,
 

when added to contraceptive use, seems to have little impact on length of
 

the pregnancy interval unless it is prolonged. Women who use modern meth­

ods of contraception and breast-feed for 21 months or more have pregnancy
 

intervals 13 months longer than women who did not breast-feed (60.4 vs
 

47.4). But women who breast-feed for shorter durations, say 12-14 ionths,
 

have pregnancy intervals only 1.1 months longer (48.5 vs 47.4).
 

If women used contraception throughout the period that they
 

breast-fed, then breast-feeding should not affect the length of the preg­

nancy interval. But women may delay contraception or cease contraception
 

(presumably when they desire pregnancy) but continue breast-feeding. If
 

such were the case, breast-feeding practices would affect the length of the
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pregnancy Interval. Since it is only known whether contraception was prac­

ticed and not for how long, it is not possible to examine this hypothesis.
 

It does appear, however, that prolonged breast-feeding, when combineo with
 

contraception, does extend the length of the pregnancy interval.
 

The effects of biological and motivational factors on pregnancy inter­

vals may be studied by following an approach suggested by Knodel (1978).
 

The pregnancy interval between the second and third pregnancies is calcula­

ted. If the analysis is confined to women whose second pregnancy ended in
 

a live birth of a child still living, then any differences in the length of
 

the pregnancy interval must be attributed to motivation unless there are
 

systematic differences in breast-feeding. There appear to be no systematic
 

differences in breast-Ceeding; one can derive from Table 3 that of babies
 

that were still living, approximately 90% in each contraception category
 

were breast-fed. Differences in breast-feeding practices may thus be
 

ignored in studying the factors which cause differences in the length of
 

the pregnancy interval.
 

Table 4 illustrates that outcomes of previous pregnancies are associa­

ted with the length of the third pregnancy interval. Women with two living
 

children have pregnancy intervals, on the average, nine months longer than
 

women whose first child died or whose first pregnancy terminated in a
 

stillbirth or spontaneous abortion. This difference is related to varia­

tions in contraceptive use. Women who have two living children are more
 

likely to have used contraception in the last pregnancy interval than
 

women whose first pregnancy ended unsuccessfully. Even among contra­

ceptors, women with two children have longer pregnancy intervals than
 

women with one. It may well be that women with only one living child use
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contraception for a shorter period or use it more sporadically. Among the
 

non-contraceptors, women with two living children have longer pregnancy
 

intervals than women whose first pregnancy outcome is not surviving,
 

although the differences are not great. It may be that women with only one
 

living child have a higher coital frequency because they are actively try­

ing to have another child.
 

Whether motivation is an important variable in explaining pregnancy
 

intervals may also be studied by considering women whose second child died.
 

Women whose first child is still alive have longer pregnancy intervals than
 

women whose first child died. The difference (five months) is smaller than
 

that reported when the comparison was for women whose second child was
 

alive. The smaller difference here is related to the generally lower level
 

of contraceptive use and thus, the greater importance of biological factors
 

in affecting the pregnancy interval. Among noncontraceptors, the very
 

short pregnancy intervals reflect the shorter period of postpartum
 

amenorrhea.
 

Table 4 also shows that the birth order of nonsurviving children makes
 

a difference in contraceptive and reproductive behavior. Women whose first
 

child is not surviving are more likely to contracept than women whose sec­

ond child is not surviving. Women who have lost a first child and replaced
 

it with a second birth may more readily accept contraception than women who
 

have lost a second child and, consequently, not had time to replace that
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child.* Even among contracepting women, those whose first child died have
 

much longer pregnancy intervals than those whose second child died. Some
 

of this difference is undoubtedly related to differences in breast-feeding
 

practice since the likelihood of breast-feeding is, of course, higher when
 

the child suirvives, but some may be explained by differences in motivation.
 

In fact, differences in pregnancy intervals among noncontraceptors (25.9 ­

18.5 = 7.4) are lower than those among contraceptors (47.4 - 34.3 = 13.1).
 

If biological factors were the only important influence once contraceptive
 

use had been controlled, the first difference should be greater than the
 

second. Therefore, these data indicate that motivational factors play an
 

important role in influencing pregnancy intervals even after contraceptive
 

use is controlled.
 

We may conclude that both the total number and birth order of surviv­

ing as compared to remaining children affects both contraceptive us and
 

pregnancy intervals. The greater the number of surviving children, the
 

higher is the probability that the woman contracepted during the last preg­

nancy interval and the longer is that interval. Order of survival is
 

important in that the probability of having contracepted is higher and the
 

pregnancy interval is longer if the second, rather than the first, child
 

survived.
 

*Then too, with average pregnancy spacing of three years, women with an
 
infant may consider delaying pregnancy until the child is older. It is
 
not clear, however, why women whose first pregnancy ended in a stillbirth
 
or spontaneous abortion are more likely to use contraception than women
 
whose first child died. A possible explanation is that some abortions
 
reported as spontaneous were induced and, therefore, some of the first
 
pregnancies were unwanted. Such women may consequently be more interested
 
in family planning and therefore have higher contraceptive use.
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Table 4. 	Mean length (in months) of the third pregnancy interval, by
 
outcome of the two previous pregnancies and contraceptive use
 
during the interval (Iran).
 

Contraceptive Use Peruent
 
Previous Pregnancy Not Using Using Using

Outcomes Contraception Contraception Total Contraception
 

Both 
surviving 

29.5 
(1106) 

51.3 
(1534) 

42.1 
(2460) 

55% 

Not live birth/ 
surviving 

26.8 
(138) 

43.3 
(95) 

33.5 
(233) 

41j 

Infant death/ 
surviving 

25.9 
(194) 

47.4 
(89) 

32.6 
(283) 

31% 

Surviving/ 
infant death 

18.5 
(119) 

34.3 
(32) 

21.8 
(151) 

21% 

Surviving/ 
not live birth 

14.8 
(112) 

26.4 
(28) 

17.2 
(140) 

20% 

Neither 
surviving 

15.8 
(112) 

33.2 
(9) 

17.1 
(121) 

7% 

Number of 	women given in parentheses.
 

The effect of biological factors may be assessed by looking at preg­

nancy intervals of non-contraceptors. These intervals vary from nearly 30
 

months when both children are alive to approximately 15 months when neither
 

is surviving or if the last pregnancy did not result in a live birth.
 

About three months is probably explained by difference in gestation; women
 

with a second baby who died have a mean pregnancy interval of 18.5 months.
 

Much of the remainder is undoubtedly related to breast-feeding, though some
 

of the difference may be explained by motivation for children affecting
 

coital frequency.
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Contraception lengthens the pregnancy interval, but its impact is not
 

easy to establish since contraceptive utilization may vary over the preg­

nancy interval, and the available data do not measure such changes. The
 

data do indicate, however, that, even controlling for previous pregnancy
 

outcomes,'contracepting women have pregnancy intervals at least one year
 

longer than noncontracepting women and sometimes almost two years longer.
 

Results from El Galaa Maternity Hospital, Cairo. Egypt
 

A. Pregnancy Intervals
 

As was found among the Iranian women discussed in the previous sec­

tion, Egyptian women whose last pregnancy resulted in a live birth with the
 

child still surviving have, by far, the lbngest pregnancy intervals-nearly
 

32 months, as compared with those among women in the remaining outcome cat­

egories (nonsurviving live birth: 20 mo.; stillbirth: 22 mo.; spontaneous
 

abortion: 18 mo.). With the effects of breast-feeding bw-e controlled by
 

excluding women who breast-fed during the interval, the effects of the last
 

pregnancy outcome (separately for contraceptors and non-contraceptors) may
 

be assessed. Table 5 indicates that women whose last pregnancy resulted in
 

a spontaneous abortion are found to have the shortest intervals, most
 

likely explained by the shorter period of postpartum amenorrhea associated
 

with such an outcome. Even if such women used (modern) contraception, the
 

interval was still far shorter than that of contraceptors in any of the
 

other outcome categories. It is, of course, very possible that the contra­

ception practiced by those with successful outcomes was qualitatively
 

and/or quantitatively different than that used by women with unsuccessful
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outcomes. Also, it is likely that coital frequency is higher among those 

who have recently experienced fetal or child loss. 

When pregnancy intervals for women who neither breast-fed nor used
 

contraception during the interval are compared according to outcome cate­

gory, those with surviving live births are still found to have substan­

tially longer intervals than women with full term, but unsuccessful
 

outcomes. This persisting (although smaller) differential indicates that
 

other factors, in addition to breast-feeding and contraception, are
 

involved. As described above, differences in coital frequency may be
 

occurring.
 

Table 5. 	Mean Length (in months) of the last pregnancy
 
interval, by outcome of last pregnancy and
 
contraceptive use during the interval, among
 
women not breast-feeding (Egypt).
 

Contraceptive Use
 
No Modern 

Last Pregnancy Contra- Contra-
Outcome ception ception* Total 

Live birth; 24.5 39.5 31.5
 
surviving (139) (123) (262)
 

Live birth; 17.7 28.0 19.9'
 
deceased (144) (40) (184)
 

Stillbirth 19.2 36.2 21.6
 
(92) (15) (107)
 

Spontaneous 17.3 23.5 17.9
 
abortion (212) (24) (236)
 

*Number of women using traditional methods (6) too small to
 
analyze teparately.
 

Number of 	women given in parentheses.
 

21
 



B. Contraception and Breast-feeding
 

In Table 6, the joint effects of contraception* and breast-feeding on
 

pregnancy intervals are presented for women whose last pregnancy resulted
 

in a live birth with the child still surviving. As was the case among
 

women delivering in Tehran, contraception without breast-feedirg is associ­

ated with longer pregnancy intervals than is breast-feeding with no contra­

ception. The only exception is for noncontracepting women who breast-feed
 

for 21 months or longer, whose average pregnancy interval (42 months) is
 

two months greater than for women who contracept only.
 

For both contraceptors and noncontraceptors alike, breast-feeding has
 

little effect on the length of the pregnancy interval unless it is for an
 

extended duration. Among women not using contraception during the inter­

val, those who breast-fed for a year or less have pregnancy intervals which
 

are the same as (in some cases less than) those for women who did not
 

breast-feed. Those who breast-fed for 21 months or longer, however, had
 

intervals nearly a year and a half longer than women who did not practice
 

breast-feeding (42 months vs 25 months). Corresponding intervals for
 

contraceptors 
are greater, although the differential between extended
 

breast-feeding and no breast-feeding (52 months vs 40 months) is less than
 

that for noncontraceptors.
 

*As virtually no women in the Egyptian data set are reported to have used
 
traditional methods, the quality of the data on 
contraception is likely to
 
be lower than that from Iran. It is likely that women who have used tra­
ditional methods are reported as non-contraceptors rather than modern
 
contraceptors, although this hypothesis cannot be substantiated.
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Table 6. Mean length (in months) of the last pregnancy
 
interval, by duration of breast-feeding and con­
traceptive use during the interval. Restricted
 
to women whose last pregnancy resulted in a
 
live birth, child surviving (Egypt).
 

Contraceptive Use'
 

Duration of No Modern
 
Breast-feeding Contraception Contraception
 

None 24.5 39.5 
(139) (123) 

1-3 months 21.5 37.4 
(63) (92) 

3-5 months 20.0 44.2 
(95) (76) 

6-8 months 23.3 40.6 
(206) (85) 

9-11 months 24.6 43.8 
(405) (201) 

12-14 months 26.6 43.8 
(217) (114) 

15-17 months 28.9 43.7 
(232) (169) 

18-20 months 36.2 46.9 
(61) (47) 

21. months 41.8 51.9 

(256) (221) 

*Number of women using traditional methods (26)
 
too small to analyze separately.
 

Number of women given in parentheses.
 

To examine the relative effects of motivation and biological factors
 

on the length of the interval, the analysis was next limited to women
 

completing their third pregnancy at the current delivery. For each woman,
 

the outcomes of both previous pregnancies are known, as is the use of
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contraception during the interval. For women with two living children,
 

Table 7 shows that almost one half (48%) used contraception during the
 

interval. At the other extreme, only 11% of the women with no surviving
 

children practiced contraception.
 

The data set for Cairo is smaller than the data set for Tehran, so we
 

were forced to aggregate some of the pregnancy outcome groups. The catego­

ries are divided according to survival status and do not take into consid­

eration at what stage the death occurred: during pregnancy, at birth, or
 

after birth.
 

Table 7 indicates that of women whose second-born child is surviving,
 

those who also have a first surviving child have a longer third pregnancy
 

interval than women whcse first child died. Except for contraceptors, how­

ever, the differences are not substantial. The data do indicate, however,
 

that women with two survivors are more likely to contracept (48%) than
 

women with one survivor (26%). knong women with two surviving children,
 

pregnancy intervals vary greatly with contraception (43 - 27 = 16 months)
 

but that among women with only one survivor there are very small differ­

ences in the length of the interval (32 - 29 = 3 m:)nths). It is likely
 

that contraception is practiced for a shorter time period or more sporadi­

cally among mothers of deceased as compared to surviving children.
 

Among women with a nonsurviving second child, differences in the
 

length of the pregnancy interval by outcome of the firct are associated
 

with small differences in the length of the pregnancy interval.
 

Looking next at women who did not practice any contraception during
 

the interval, Table 7 shows that the survival status of the second
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pregnancy is the operative variable: women with favorable outcomes have
 

intervals of from 27 to 29 months; those with non-surviving second preg­

nancy outcomes report intervals of from 19 to 21 months. Women in the lat­

ter category, on the average, breast-feed for shorter periods (or not at
 

all) and ire likely to feel the motivation for replacement with greater
 

immediacy 	than women with surviving second pregnancy outcomes.
 

Among interval contraceptors with a surviving second pregnancy out­

come, these data conform to the general pattern reported by Knodel (1978)
 

of shorter third pregnancy intervals to women whose first outcome did not
 

survive. 	For noncontraceptors, the significant determinant of the length
 

of the interval is the survival status of the second pregnancy. Although
 

there may 	be motivational differences which are independent of conwacep­

tive practice (eg, coital frequency), we conclude that the differential use
 

of breast-feeding is primarily responsible.
 

Table 7. 	Mean length (in months) of the third pregnancy interval, by outcome
 
of the two previous pregnancies and contraceptive use during the
 
interval (Egypt).
 

Contraceptive Use Percent
 
Previous Pregnancy Not Using Using Using
 
Outcomes Contraception Contraception Total Contraception
 

Both 
surviving 

27.4 
(176) 

43.0 
(161) 

34.7 
(337) 

48% 

1st not surviving/ 
2nd surviving 

29.0 
(92) 

31.9 
(32) 

30.1 
(124) 

26% 

1st surviving/ 
2nd not surviving 

20.9 
(51) 

24.0 
(21) 

21.7 
(72) 

29% 

Neither 
surviving 

18.9 
(93) 

23.0 
C12) 

19.3 
(105) 

11% 

Number of women given in parentheses.
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Results from Khartoum North Hospital, Khartoum, Sudan
 

A. Pregnancy Intervals
 

The comparatively small size of the Sudan data set, and the virtual
 

absence of contraception among nonbreast-feeding women, results in 
a more
 

restricted analysis of pregnancy intervals. In Table 8, longer intervals
 

are reported for women whose last pregnancy resulted in a stillbirth
 

(22.2 months) than for those with a live birth of a child still surviving
 

(17.0 months). This finding is very difficult to interpret, particularly
 

since women in the remaining outcome categories (infant death; spontaneous
 

abortion) have shorter intervals as expected. Unless there is some direct
 

relationship between stillbirth and a mother's subsequent fecundability
 

(eg, endemic disease or nutritional deficiencies), one must assume that
 

there is misreporting of the limited available data.
 

Although contraceptive use is extremely low (less than 18% said they
 

used a method during the interval), the proportion who breastfed for 
some
 

period during the interval is extremely high (94% of those with a live
 

birth). Because of these distributions, there are insufficient cases in
 

the Sudan data set to examine pregnancy intervals according to previous
 

outcome or contraceptive status among women who did not breast-feed.
 

B. Contraception and Breast-feeding
 

These same factors (a small sample with very few contraceptors) make
 

it difficult to examine the joint effects of contraceptive use and breast­

feeding on pregnancy intervals for women with favorable and surviving pre­

vious pregnancy outcomes (Table 9). There are insufficient contraceptors
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Table 8. Mean length (in months) of the last
 
pregnancy interval, outcome of last
 
lant pregnancy and contraceptive use
 
during the interval, among women not
 
breast-feeding (Sudan).
 

Contraceptive Use
 
Last Pregnancy No
 
Outcome Contraception*
 

Live birth; 
surviving 

17.0 
(10) 

Live birth; 
deceased 

13.7 
(6) 

Stillbirth 22.2 
(12) 

Spontaneous 
abortion 

12.2 
(19) 

*No traditional contraceptors, and number, (f
 
women using modern methods (5) too small 4o
 

analyze separately.
 

Number of women given in parentheses.
 

who breast-fed for less than six months or for 18 months or longer to study
 

their pregnancy intervals with respect to non-contraceptors. For women who
 
* 

breast-fed for 6 to 14 months, however, the use of contraception is associ­

ated with pregnancy intervals anywhere from six to nine months longer than
 

is no contraception. It is of interest to note that no traditional contra­

ception is reported among women delivering at Khartoum North. In contrast
 

with the contraceptive distributions observed of women delivering in mater­

nity hospitals in Cairo and in Tehran, more modern capital cities of coun­

tries further along on the continuum of development than the Sudan, such
 

results suggest that the data reported from Khartoum are less reliable than
 

that available from the other two centers.
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Table 9. 	Mean length (in months) of the last pregnancy
 
interval, by duration of breast-feeding and
 
contraceptive use during the interval.
 
Restricted to women whose last pregnancy
 
resulted in a live birth, child surviving
 
(Sudan).
 

Contraceptive Use**
 

Duration of No Modern
 
Breast-feeding Contraception Contraception
 

None 	 17.0
 
(10)
 

1-5 months a 	 9
 

6-8 months 27.9 
(13) 

34.1 
(10) 

9-11 months 23.1 
(104) 

30.1 
(15) 

12-14 months 23.5 
(140) 

32.9 
(25) 

15-17 months 23.4 
(63) 

23.0 
(15) 

18-20 months 28.9 
(19) 

21+ months 30.6 
(14) 

*Less than ten cases.
 
**No traditional contraceptors.
 

Number of 	women given in parentheses.
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Results from University College Hospital, Ibadan, Nigeria
 

As the data from Nigeria were collected on an earlier version of the
 

Maternity Record, certain variables relevant to the present analysis are
 

not available. There is, for example, no information on the survival of
 

the previous live birth, nor are there data on breast-feeding or the
 

length of the pregnancy interval. Notwithstanding these limitations,
 

analyses of the factors associated with contraceptive use and fertility and
 

contraceptive intentions have been made and are presented in Part III.
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III. Probability Estimates of Previous Contraceptive Use,
 

Reproductive Plans and Contraceptive Intentions
 

What are the relative effects of pregnancy outcome, contraceptive use,
 

and breast-feeding practices in prolonging the pregnancy interval? To
 

answer this question, a technique of analysis is used which gives informa­

tion about the relative contribution of each of these three factors in
 

explaining variations in pregnancy intervals. This technique is known as
 

multiple regression analysis.
 

Consider first the effect of the previous pregnancy outcome
 

(Table 10). Women in Tehran whose last pregnancy ended successfully
 

(a surviving live birth) have the longest pregnancy intervals: five months
 

longer than women whose last child died, six months longer than women with
 

a stillbirth, and eight months longer than women with a spontaneous abor­

tion.# Therefore, even when contraception and breast-feeding practices
 

are taken into consideration, the previous pregnancy outcome still exerts
 

an effect on the pregnancy interval. This may be because motivation for
 

delaying pregnancy cannot be adequately measured by the limited information
 

on contraceptive practices. Motivation may affect not only contraceptive
 

use, but, as discussed above, coital frequency.
 

As with Iran, the results for Egypt indicate that women whose last
 

pregnancy ended in a surviving live birth have longer pregnancy intervals
 

than women with unsuccessful pregnancy outcomes. However, the differences
 

are smaller than those calculated for the Iranian sample. Women with a
 

'Live births but not stillbirths or spontaneous abortions have the effect
 

of increasing parity by 1; this must be incorporated in the calculations.
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surviving child have pregnancy intervals four months longer than women
 

whose last child died, four months longer than women with a stillbirth,
 

and five months longer tha1 women with a spontaneous abortion.
 

Wht.effect does breast-feeding have on lengthening the pregnancy
 

interval? 
The data in Table 2 for Tehran and Table 5 for Cairo indicate
 

that breast-feeding has little effect on the pregnancy interval unless
 

it is prolonged. These results are confirmed by the regression results in
 

Table 10. Women in Tehran who breast-fed for longer periods (21 months or
 

more) have pregnancy intervals over a year longer than women who did not
 

breast-feed or who breast-fed for short periods (less than six months), and
 

women who breast-fed for moderate periods (12-20 months) have pregnancy
 

intervals 4 months longer than women who did not breast-feed or breast-fed
 

for short periods. Breast-feeding for 6 to 11 months is not associated
 

with any increase in the pregnancy interval.
 

Women in Cairo who breast-fed for at least 21 months also have preg­

nancy intervals over a year longer than women who did not breast-feed or
 

breast-fed for short periods. In Cairo, however, women who breast-fed for
 

6-11 months do have longer pregnancy intervals than women who did not
 

breast-feed or who breast-fed for shorter periods. Women who breast-fed
 

for 12-20 months have longer pregnancy intervals than women who did not
 

breast-feed or breast-fed for less than six months.
 

What impact does contraception have on the length of the pregnancy
 

interval? Earlier tables indicate that the effect is substantial. Contra­

ception has a major impact on prolonging the length of the pregnancy inter­

val. In Tehran, women who use modern contraceptive methods have pregnancy
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Table 10. 	 Regression coefficients (unstandardized B
 
values) of included variables with length

of the pregnancy interval.
 

Variable Iran Egypt 

Urban residence (vs rural) .57 -.31 

Age 1.14' 1.402 

Some education (vs none) .08 .31 

Parity -1.81' -1.290 

Child loss .73 -.580 

Breast-fed 6-11 mos. 
Breast-fed 12-14 mos. 
Breast-fed 15-20 mos. 
Breast-fed 21+ mos. 

(vs < 6 mos.) .24 
4.160 
4.000 

13.690 

1.940 
3.660 
6.050 
13.18# 

Last outcome: 
live/surviving 

Last outcome: 
live/deceased 

Last outcome: 
stillbirth 

(vssp. abortion) 9.74* 

4.12' 

1.98 

6.43' 

2.98' 

1.20 

Used traditional 
contraception 

Used modern 
contraception 

R2 

Number of women 

(vs none) 16.36' 

22.460 

.46 

3035* 

-

12.55' 

.32 

4018 

*Significant at 
"*20% sample 

.05 level. 

intervals 22 months longer than women who do not contracept, and women who
 

use traditional methods have intervals 16 months longer than women who do
 

not contracept. In Cairo, women who contracept have longer pregnancy
 

intervals than women who do not contracept-a difference of 13 months.
 

Contraceptive use lengthens the pregnancy interval less in Cairo than in
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Tehran. This may occur for two reasons. Women may practice contraception
 

for longer periods in Tehran than in Cairo so that contraceptive use has a
 

greater effect in prolonging the interval in Tehran than in Cairo. It may
 

be that users of traditional methods in Cairo are incorrectly reported as
 

noncontraceptors, so that differences in pregnancy intervals between
 

contraceptors and noncontraceptors are underestimated.
 

Our findings indicate that the longest pregnancy intervals occur to
 

women who have had successful previous outcomes, breast-feed and practice
 

contraception. But these factors are not independent. If a child is not
 

born alive or dies soon after birth, breast-feeding ceases or is never
 

practiced.
 

Contraceptive practices, too, depend on pregnancy outcome. Table 11
 

provides data to show that women with successful pregnancy outcomes are
 

more likely to use contraception than women whose last pregnancy ended
 

unsuccessfully.# Women in Tehran whose last pregnancy ended successfully
 

have a probability of having used contraneption in the last pregnancy
 

interval .25 higher thai women whose last child died, .26 higher than women
 

whose last pregnancy ended in a stillbirth, and .34 higher than women whose
 

last pregnancy ended in a spontaneous abortion. The effect of a successful
 

pregnancy outcome on subsequent contraceptive use is smaller in Cairo than
 

in Tehran. Women in Cairo whose last child survived have a probability
 

approximately .10 higher than women who had unsuccessful pregnancy out­

comes. If traditional contraception is incorrectly reported or coded as
 

'The additive effects of other variables (parity, child loss) must be
 

included in calculations of probability differences.
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"not contracepting," then this would explain the smaller effect of preg­

nancy outcome on contraceptive use in Cairo than in Tehran.
 

Table 11. 	 Regression coefficients (unstandardized B
 
values) of included variables with
 
contraceptive use during the pregnancy
 
interval.
 

Variable 	 Iran Egypt
 

Urban residence (vs rural) .05 .14e
 

Age .016 .01'
 

Education 1-4 yrs. (vs none) .12' .09'
 
Education 5-6 yrs. .210 .090
 
Education 7+ yrs. .18' .170
 

Parity .02' .02'
 

Child loss 
 -.06' 	 -.02'
 

Last outcome: 
live/surviving (vs sp. abortion) .32' .09' 

Last outcome: 
live/deceased .13' .01 

Last outcome: 
stillbirth .08 .02 

R2 .09 .07
 

Number of women 2655 3989
 

'Significant at .05 level.
 

These results indicate that a program to reduce mortality would play
 

an important role in lengthening pregnancy intervals. First, a reduction
 

in mortality increases the likelihood that women will adopt contraception.
 

Second, women whose last pregnancy ends in other than a live birth do not
 

breast-feed, and children who die in infancy are breast-fed for shorter
 

periods than children who survive. Third, the regression results support a
 

34
 



direct effect of pregnancy outcome on the length of the subsequent preg­

nancy interval, even controlling for breast-feeding patterns and contracep­

tive use. In the following section, we discuss the quantitative importance
 

of these three factors.
 

In Tehran, adoption of contraception increases the pregnancy interval
 

by 22 and 16 months for women using modern and traditional contraceptive
 

methods, respectively. Weighting by the distribution by method (2/3 used
 

modern and 1/3 traditional methods) would result in an increase in the
 

interval due to contraception of 20 months. Confining the comparison to
 

women whose last pregnancy ended in a live birth, if the child survived the
 

pregnancy interval will be increased by the product of the difference in
 

contraceptive use by survival status times the difference in the length of
 

the pregnancy interval by contraceptive use. In Iran, the difference in
 

contraceptive use according to survival status has been shown to be .25,
 

which, when multiplied by 20 months (the increase in the interval as a
 

result of contraception) yields an additional five months through increased
 

contraception. In Cairo, the pregnancy interval is lengthened by only 1
 

month if the child survived (difference in contraceptive use by survival
 

status times the difference in pregnancy interval by contraceptive
 

status = .10 x 13 months).
 

Consider next the effect of breast-feeding in lengthening the preg­

nancy interval. Two factors must be taken into account. First, there is a
 

difference in the probability that surviving children were breast-fed com­

pared to those who died. Second, for children who survive, breast-feeding
 

lengthens the pregnancy interval. In Tehran, 88 percent of the surviving
 

children (from the penultimate pregnancy) were breast-fed, while only 26
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percent of those who died were breast-fed. Among surviving children, 13
 

percent were breast-fed for 12-14 months, 12 percent breastfed for 15-20
 

months, and 34 percent breast-fed for 21 months or longer. The correspond­

ing distribution among non-surviving children is one percent breast-fed for
 

12-14 and'for 15-20 months, and three percent breast-fed for 21 months or
 

longer. Breast-feeding durations of less than 12 months were found not
 

to have a significant effect on the length of the pregnancy interval
 

(Table 10). The effect of breast-feeding on increasing the length of the
 

pregnancy interval is calculated as the summation of the proportional
 

difference between survivors and non-survivors in each breast-:eeding cate­

gory multiplied by the duration-specific increase in the interval due to
 

breast-feeding. For women in Tehran, the total increase is (.13 - .01) x
 

4.16 months plus (.12 - .01) x 4.00 months plus (.34 - .03) x 13.69 months,
 

or 5.18 months.
 

In Cairo, breast-feeding has a significant effect on the length of the
 

pregnancy interval when it extends for six or more months (Table 10). A
 

slightly higher proportion than in Tehran said they breast-fed their last
 

live birth.(86% versus 79%), though women in Cairo were only one half as
 

likely to have breast-fed for 21 months or longer (16% versus 30%). Part
 

of the explanation for these differences may be explained by the finding
 

that over two thirds (68%) of the non-surviving children were breast-fed in
 

Cairo, as compared with only 26 percent in Tehran. Adjusting for the rela­

tive childhood survival distributions at each breast-feeding duration cate­

gory, we calculate that breast-feeding increases the pregnancy interval by
 

(.32 - .24) x 1.94 months plus (.12 - .04) x 3.66 months plus (.18 - .07) x
 

6.05 months plus (.17 - .08) x 13.18 months, for a total of 2.30 months.
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Lastly, the direct effect of a successful penultimate pregnancy out­

come increases the subsequent pregnancy interval by five months in Tehran.
 

The total effect of improved survival is thus 15 months: five months
 

resulting from the adoption of contraception, five months from increased
 

breast-feeding, and five months as the direct effect of a successful previ­

ous outcome. In Cairo, the sum of the three effects is seven months-less
 

than half of the increase noted in Tehran. The increase resulting from the
 

adoption of contraception in Cairo is (only) one month; the effect of
 

increased breast-feeding is two months, and the direct effect of a suc­

cessful penultimate outcome is four months. Reductions in infant and child
 

mortality will thus have a greater impact in Tehran than in Cairo.
 

The next section considers the effect of pregnancy outcome on both
 

the desire for additional children and on contraceptive plans (Tables 12
 

and 13). In both Tehran and Cairo, the more recent pregnancies are found
 

to have a greater impact on the desire for additional children and on con­

traceptive plans than do earlier pregnancies. In Tehran, for example, a
 

woman whose last two pregnancies (including the current delivery) are
 

surviving live births has a probability of wanting to have more children
 

which is .44 less than that of a woman with no surviving children from the
 

last two pregnancies. If only one of the last two children died, then the
 

probability of wanting additional children is higher than that of a women
 

who has two surviving children but lower than that of a woman whose last
 

two children died.
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Table 12. Regression coefficients (unstandardized
 
B values) of included variables with the
 
desire for additional children. 

Variable Iran Egypt 

Urban residence (vs rural) .08* -.096 

Age -.01' -.010 

Education 1-4 yrs. (vs none) -.05 -.04 
Education 5-6 yrs. -.09' -.050 
Education 7+ yrs. -.13* -.05' 

Parity -.09' -.06* 

Child loss .08# .02# 

Last outcome: 
live/surviving (vs sp. abortion) -.150 -. 17' 

Last outcome: 
live/deceased .04 -.02 

Last outcome: 

stillbirth -.02 -.03 

Current outcome: 
not surviving (vs surviving) .17* .08' 

R2 .16 .19 

Number of women 2655 3989 

'Significant at .05 level. 
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Table 13. 	 Regression coefficients (unstandardized B
 
values) of included variables with planned

contraveptie use.
 

Variable 
 Iran 	 Egypt
 

Urban residence (vs rura±' -.00 .04#
 

Age 	 -.OO -.00
 

Education 1-4 yrs. (vs none) .050 .01
 
Education 5-6 yrs. .04 
 .02
 
Education 7+ yrs. .08# .06'
 

Parity 
 .01 	 .01'
 

Child loss 
 -.01 	 -.01
 

Last outcome:
 
live/surviving (vs sp. abortion) -.02 .02
 

Last outcome:
 
live/deceased -.08* -.01
 

Last outcome:
 
stillbirth 
 .05 	 .01
 

Used traditional 
contraception (vs none) .07* -

Used modern 
contraception .08' .07# 

Current outcome:
 
not surviving (vs surviving) -.16# -.070
 

Wants additional
 

children (vs no additional) -.23' -.499
 

R2 
 .23 .33
 
Number of women 2655 3989
 

*Significant at .05 level
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For Cairo, the data indicate that the difference in the desire for
 

additional children between women whose last two children survived and
 

whose last two children died is lower than thet in Tehran. The difference
 

in the probability of wanting additional children between these groups is
 

.25 as compared to .44 in Tehran. Infant or child mortality (particularly
 

the survival status of the outcome of the current delivery) has a smaller
 

impact on the desire for additional children in Cairo than in Tehran.
 

Contraceptive plans are dependent on whether the woman wants addi­

tional children. Women who want additional children are less likely to
 

plan to use contraception than women who do not want any additional chil­

dren. Among women in Tehran, the results indicate that those who want no
 

additional childre are .23 more likely to plan to use contraception than
 

are women who want future births. In Cairo, the difference between these
 

two groups is much greater. Women who want no more children have a proba­

bility of planning to contracept .49 above that of women who do plan to
 

have additional children.
 

Since mortality experience affects the probability of wanting addi­

tional children, it has an indirect effect on contraceptive plans. The
 

results in the last section indicate that, among women in Tehran who have
 

lost one child, the probability of wanting additional children rises by .27
 

if the penultimate child is not surviving, and by .17 if the current preg­

nancy has ended in a death. Such an increase would reduce the probability
 

that a woman plans to use contraception by the increase in the probability
 

that a woman wants additional children times the effect of wanting addi­

tional children on contraceptive plans. This effect is equal to (.17) x
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(.23), or .04 if the current pregnancy ended in a death, and (.27) x (.23),
 

or .06 if the penultimate pregnancy ended in a death of a child.
 

Among women in Cairo, the corresponding effect of mortality on contra­

ceptive plans if the last child died is .08 (the increase in the desire for
 

children if the last child has died) multiplied by .49 (the increase in the
 

probability that a woman will plan to contracept if she wants no more chil­

dren compared to the case in which she wants additional children), which
 

equals .04. The comparable effect for the case in which the penultimate
 

child dies iS (.17) x (.49), or .08. Thus, although in Cairo the effect of
 

mortality on plans for additional children is smaller than in Tehran, the
 

impact of the desire for additional children on contraceptive plans is so
 

much greater that the impact of a change in mortality on contraceptive
 

plans is about equal in the two areas.
 

Mortality has a second effect on contraceptive plans. Even when plans
 

for additional children are taken into consideration, mortality experience
 

still has an effect on contraceptive plans. Women who have already lost a
 

child may expect to lose additional children. Because of this, their
 

desire for additional births is likely to exceed their desire for addi­

tional children; they hedge against future mortality loss by planning
 

extra, compensating, births. In addition, spacing considerations may
 

affect contraceptive plans. Women whose last pregnancies have (just) ended
 

unsuccessfully (even though they may not want any more additional children
 

than women whose last baby survived) may want to become pregnant immedi­

ately or in the near future, whereas women whose last baby survived are
 

more likely to want to delay pregnancy.
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The results indicate that women who have lost a child (and who want
 

more children) are less likely to plan to use contraception than women who
 

have not experienced child loss, implying that these women are hedging
 

against future child losses. Among them, women who have lost their last
 

child are less likely to plan to use contraception than those who lost
 

their penultimate child.
 

In Tehran, the probability that a woman will plan to contracept if the
 

last child (result of the current delivery) has died is .16 lower than that
 

of a woman whose last child is surviving. The corresponding difference for
 

the penultimate child is .07. Spacing considerations would appear to be
 

the dominant factor in affecting contraceptive plans. Adding the direct
 

and indirect effects together, one arrives at a probability difference of
 

.20 (.16 plus .04) in planned contraception according to the survival sta­

tus of the current pregnancy, and a difference of .13 (.07 plus .06)
 

according to the survival status of the penultimate pregnancy.
 

The greater impact on contraception plans caused by the death of the
 

current as compared to the penultimate child is probably an indication of
 

the importance of spacing considerations in affecting contraceptive plans.
 

The results are in general agreement with the results on reported contra­

ceptive use during the last pregnancy interval, particularly if we consider
 

the death of b,.current rather than the penultimate child.
 

In the regression on contraceptive use during the interval for Iranian
 

women, the effect of penultimate child survival was to raise the probabil­

ity of use by .25. For these same women, the regression on contraceptive
 

plans indicate that current child survival has an impact of .20.
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In Cairo, the probability that a woman will plan to contracept if the
 

last child died is .07 below that of a woman whose last child survived.
 

The corresponding difference for the penultimate child is .04. As with
 

Tehran, spacing considerations appear to be the dominant factor. Adding
 

the direct and indirect effects, we get a probability difference of .11
 

according to the survival status of the current pregnancy (.07 plus .04),
 

and a difference of .12 according to that of the penultimate pregnancy
 

(.04 plus .08).
 

As with the results for Tehran, results for Cairo on the impact of
 

child survival on plans are in general agreement with the results of mor­

tality on actual use. In the regression on contraceptive use during the
 

interval, the effect of having a child survive was to raise contraceptive
 

use by .10. The regression on contraceptive plans indicates that the out­

come of the current pregnancy has an impact of .11. The results therefore
 

indicate that child mortality affects both past and planned contraceptive
 

use, but that the impact of mortality on both actual and planned use of
 

contraception is much greater in Tehran than in Cairo.
 

Conclusion. These results indicate that a reduction in child mortal­

ity may have a substantial impact in increasing the proportion of women
 

who use contraception. These Iranian and Egyptian women are of low
 

socioeconomic background and have had no or very little education. Many of
 

them, however, practiced contraception during the last pregnancy interval
 

(50% in Tehran and 37% in Cairo), and many more indicate that they want to
 

use some method of family planning. One important reason why many women
 

did not previously contracept or do not plan to contracept is due to the
 

fact that one or more of their children have died. If the probability of a
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spontaneous abortion or stillbirth were reduced and the survival prospects
 

for infants improved, then contraceptive use would increase. Programs to
 

improve maternal and child health should therefore be effective in
 

increasing contraceptive use.
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Statistical Analysis: Sudan
 

Our initial intent was to perform similar analyses using data from the
 

Khartoum North Hospital in Khartoum, Sudan. However, it soon became appar­

ent that the quality of the data was too poor to allow further data analy­

ses. Some of the deficiencies in the data have already been pointed out in 

an earlier section, and we merely sumarize them here.
 

1. The level of infant and childhood mortality (calculated from
 

reported data on parity and living children) is much lower than for the
 

other three hospitals, indicating underreporting of infant and child
 

deaths. Since the analyses are mainly concerned with the relationship of
 

child survival to child desires and contraceptive use, this finding indi­

cates that regression results would be unreliable. Therefore, such an
 

analysis is not presented.
 

2. No women are reported to be using traditional methods of contra­

ception. While this deficiency is not as severe as the first, it does
 

indicate that there would be some problems in interpreting results of a
 

regression analyses.
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Statistical Analysis: Nigeria
 

Usi of 'ontraception During the Pregnancy Interval. The variable that
 

has the strongest impact on previous contraceptive use among women in the
 

Nigeria dta set is education. The effect is particularly strong at the
 

upper enid of the educational distribution. The probability that a woman
 

with seven to 12 years of education used contraception in the last preg­

nancy izterval is 22% above a woman with no education, and the probability 

th~t a woman with more than 12 years of education used contraception is 39% 

above that of a woman with no education.
 

A woman's prior reproductive history exerts the expected effects on
 

the probability that she used contracept:.on. The higher a woman's parity
 

and the lower the number of infant and child deaths, the greater the proba­

bility that she used contraception in the last pregnancy interval. Each
 

additional birth increases the probability that she used contraceptives by
 

4.1%. Each infant death decreases it by 4.6% and each child death by 6.7%.
 

The effects of infant and child mortality on prior use of contraception are
 

thus somewhat stronger than that of parity.
 

Unfurtunately, the information available for the penultimate pregnancy
 

is limited. All that is known is whether a child was born alive or whether
 

the pregnancy ended with a stillbirth or a spontaneous abortion. It is not
 

known if a live-born child is still alive. The results do indicate, how­

ever, that a woman whose last pregnancy ended in a live birth has a proba­

bility 3.4% higher of having contracepted in the last pregnancy interval
 

-
than a woman whose last pregnancy ended in a stillbirth o spontaneous
 

abortion.
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Desire for Additional Children. The desire for additional children is
 

strongly influenced by the woman's level of education. The probability
 

that a woman with seven to 12 years of education wants additional children
 

is 7% below that of women with no education.
 

Higher parity women are less likely to want additional children than
 

women with fewer live births. Each additional birth reduces the probabil­

ity that a woman will want additional children by 12%. On the other hand,
 

women who have had children that have died are more likely to want addi­

tional children than women who have not had a child die. Each infant death
 

increases the probability that a woman wants additional children by 6.7%
 

and each child death increases it by 6.2%. Thus, a reduction in infant and
 

child mortality would decrease the proportion of women who want additional
 

children.
 

If the penultimate child was born alive, the probability that a woman
 

wants additional children is 7.3% less than if the pregnancy ended
 

unsuccessfully. This gives the unexpected result that a later live birth
 

has a smaller negative effect on the probability of wanting additional
 

children than does an earlier one. Why this should be so is not at all
 

clear.
 

If the current pregnancy outcome is unsuccessful, the probability that
 

a woman wants additional children is 8.7% higher than if the outcome is a
 

surviving live birth.
 

Planned Contraceptive Use. The effect of education on contraceptive
 

plans is smaller than its influence on past contraceptive use, but the
 

direction of the effect is the same. Not until education reaches seven
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years or more does it affect the probability that women will plan to use
 

contraception. Further increaies in education, as compared to the results
 

for actual contraceptive use, do not increase the probability that a woman
 

plans to use contraception. Women with at least seven years of education
 

are 7% more likely to plan to contracept than are women with no schooling.
 

As expected, women who want more children are much less likely to plan to
 

use contraception than women who want no more children. The difference in
 

probabilities is 19%.
 

In addition, women for whom the current pregnancy does not end in a
 

live birth are 20% less likely to plan tO use contraception than women
 

whose pregnancy ended in a live birth (and the child was still alive when
 

she left the hospital).
 

These results may indicate one or both of the follcding. First, women
 

hedge by having extra births because they anticipate childhood mortality,
 

and this effect is stronger for women who have already suffered child loss.
 

Second, many women use contraception not only to limit, but also to space
 

their pregnancies.
 

Women who have lost their last born child are more likely to want a
 

child right now than women whose last child is still alive. Women whose
 

last child has died will consequently be less likely to use contraception
 

than unmen whose last child survived, even if family size goals are the
 

same.
 

Women who have used contraception in the past are more likely to plan
 

to contracept than women who have never practiced contraception. The type
 

of contraception used previously makes little difference in current plans,
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since women who used traditional contraceptives are only slightly less
 

likely to plan to contracept than women who used modern contraceptives.
 

Contraceptive Use and Plans Among Women with Exactly One Previous
 

Pregnancy5 Because of limited information in the Nigerian data set on the
 

outcome Because of limited information in the Nigerian data set on the out­

come of the penultimate pregnancy, separate analysis was performed on a
 

subset of women whose penultimate pregnancy outcome was known. This group
 

is composed of 448 women who had had exactly one pregnancy previous to the
 

current delivery. This pregnancy may have ended in a surviving live birth
 

(74.6%), a nonsurviving live birth (6.9%), or a stillbirth or spontaneous
 

abortion (18.5%).
 

The average age of these women is just under 25 years. Thirty percent
 

have had no education; the remaining women are equally divided among those
 

with one to six years, seven to twelve years, and over twelve years of edu­

cation. As compared to the overall data set of Nigerian women from which
 

this subset was drawn, women with exactly one previous pregnancy are
 

younger and better-educated.
 

During the pregnancy interval antecedent to the durrent delivery, 15% 

of the women reported using contraception at some time: 11% used pills or 

IUDs, and 4% used (only) traditional methods. Of the current deliveries, 

4.7% resulted in stillbirths or neonatal deaths (spontaneous abortions are 

excluded). Almost all of the women (98%) want more children, although 61%
 

say they plan to use contraception. It is clear, at least for low parity
 

women, that contraception is used almost entirely to space rather than to
 

limit births.
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Contraceptive Use. The only two important factors Influencing contra­

ceptive use during the interval for such women are education and previous
 

a woman has at least seven years of education
pregnancy outcome. Not until 


does education affect contraceptive use. Women with seven to 12 years of
 

education.have a 105 higher probability of having used contraception than
 

women with no education, and women with more than 12 years of education
 

have a 305 higher probability of having used contraception than women with
 

no education. (The probability for women with one to six years of educa­

tion is not significantly different from that for women with no education.)
 

Women with a living child are 11% more likely to have used contracep­

tion than women whose child died or whose first pregnancy ended in a still­

birth or spontaneous abortion. Since virtually all the women want
 

additional children, it may be concluded that these women used contracep­

tion for spacing purposes and not the limitation of births.
 

Contraceptive Plans. The most important variables affecting contra­

ceptive plans are education, previous pregnancy outcome, past contraceptive
 

use, and the desire for additional children.
 

If the first-born child is still alive, the mother is more likely to
 

plan to use contraception. However, the outcome of the second (current)
 

pregnancy has a much greater impact on contraceptive plans. These results
 

indicate that spacing is an important motive for using contraception. An
 

alternative explanation is that women whose children have died or whose
 

pregnancies have ended unsuccessfully exr-at more deaths in the future and
 

compensate by delaying contraception until they have had sufficient births
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to. realize their family size goals on the expectation that some additional 

children will not survive. 
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IV. 	 Additional Analysis According to the Number of
 

Previous Pregnancies (Tehran; Cairo)
 

The next step in the analysis was to disaggregate the data according
 

to the number of previous prignancies, and examine the effects of pregnancy
 

outcome on contraceptive use, both current and planned, and the desire for
 

additional children.
 

Tehran. Table 14 presents information on the background characteristics of
 

women delivering babies at Queen Farah Hospital, Tehran. Women who have
 

had more pregnancies are older and 1es3 educated than women with fewer
 

pregnancies. Past use of contraceptives is directly associated with gra­

vidity, as are contraceptive plans though the latter association is weak.
 

The percentage of women who have lost a child, either through fetal loss or
 

a child or infant death, rises with gravidity. However, the probability of
 

having at least one surviving child increases with gravidity so that of
 

wovin who have had one pregnancy, only 87% have a living child is compared
 

with 99% for women with three pregnancies.
 

Previous Contraceptive Use
 

Child survival. Differences in the outcome of previous pregnancies
 

have a significant effect on the probability that a woman contracepted dur­

ing the last pregnancy interval. Pregnancy outcomes are divided into
 

groups based on the number of surviving children and order of survival.
 

Previous pregnancies may have ended in stillbirths or spontaneous abor­

tions, or live born infants may not be alive at the time of the most recent
 

delivery. Order of survival is distinguished according to whether the last
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Table 14. 	 Demographic and social characteristics of women delivering
 
babies at Farah Hospital in Tehran, Iran, by previous number
 
of pregnancies.
 

Previous Pregnancies
 

Characteristic 


Proportion previoufly contracepting 

Proportion desiring additional children 

Mean number of additional children desired1 

Proportion planning to contracept 


Previous pregnancy outcomes
2
 

Proportion of women with:
 
All children living 

One living child, one dead child;
 
last child alive 


One living child, one dead child;
 
last child dead 


Two living children, one dead child;
 
last child alive 


Two living children, one dead child;
 
last child dea 


One living child, two dead children;
 
last child alive 


One living child, two dead children;
 
last child dead 


All children dead 

Current pregnancy outcome:
 

Proportion resulting in neonatal death 


Mean Age 

Percentage with some education 

Proportion of all previous pregnancies
 
that resulted in a living son 


Proportion of all pregnancies that resulted
 
in a living son 


Number of women 


1 2 3 

.39 .50 .57 

.54 .39 .25 

.70 .39 .21 

.86 .90 .93 

.87 .72 .60 

- .5 -

- .09 -

- - .22 

-- .08 

- - .04 

- - .04 
.13 .04 .01 

.02 .02 .02 

21.0 23.4 26.1 
.42 .32 .26 

.45 .48 .49 

.52 .50 .50 

3671 2950 2212 

1Women desiring additional children but uncertain of the actual number
 
were excluded in this case, therefore: N = 2935, 2420, 1901
 

2Within the category "dead child," the following are included: (1) a
 
live-born child that subsequently died; (2) a st'llbirth; and (3) a
 
spontaneous abortion.
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pregnancy (prior to the current one) ended in a death and the number of
 

nonsurviving previous outcomes. Outcomes for all but the last pregnancy
 

therefore are divided into categories based on the number surviving but not
 

the order of survival (Table 15).
 

Table 15. 	 Regression coefficients of previous pregnancy outcome and other
 
variables on contraceptive use in the preceding pregnancy interval
 
for women delivering babies at Farah Hospital in Tehran, Iran.
 

Previous Pregnancies
 

Variables 1 2 


Previous pregnancy outcome 
All qjildren living .320 .42* .360 
One child dead; last child alive - .23' .280 
One child dead; last child dead - .06 .09 
Two children dead; last child alive - - .14 
Two children dead; last child dead - - .00 
(excluded category is all children dead) 

Education 
1-4 years .15' .19' .18* 
5-6 years .22* .21' .15' 
>7 years .17' .12' .19' 

(excluded category is zero years of education) 

Age .02' .020 .02' 
Urban residence .070 .06 .04 
Proportion of pregnancies resulting in a living son .04* .05' .13# 

Constant -.53 -.32 -.29 

Adjusted R2 .13 .13 .1C 

Number of women 3671 2950 2212 

*Significant at the .05 level. 
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Considering first women who have had exactly one previous pregnancy,
 

we find thct women with a surviving child have a probability 325 above that
 

of women without a surviving chil of having contracepted during the inter­

val between pregnancies. The adjusted rate* of contraceptive use is 0.11
 

(or 11%) if the woman does not have a surviving child and 0.43 if she has a
 

surviving child. For women with two previous pregnancies, the adjusted
 

probability that a woman contracepted during the last pregnancy interval
 

varies as follows:
 

Two surviving children .56
 
First child dead, second alive .37
 
First child alive, second dead .20
 
No surviving children .14
 

Not only is the number of children a'factor influencing contraceptive
 

use but also the order of survival influences past contraceptive behavior.
 

Of women with two previous pregnancies but one surviving child, those whose
 

second child is alive are much more likely to have contracepted than women
 

whose first child is still alive. Women with two living children are the
 

most likely (and those with none, the least likely) to have contracepted
 

during the closed interval.
 

*The results of multiplit regression may be described not only in terms of
 
regression coefficientsi but also in terms of "adjusted rates of contracep­
tive use." There is an adjusted rate of contraceptive use corresponding
 
to every dummy variable. Each adjusted rate is interkreted as an estimate
 
of" what contraceptive use would have been had these women been "average"
 
in terms of all other sets of dummy and continuous variables in the multi­
ple regression. Thus, in the following example, the net regression
 
coefficiants for all sets of variables except previous pregnancy outcome
 
are used to standardize the rate of contraceptive use. Then, adjusted
 
rates of contraceptive use by pregnancy outcome for women who are average
 
with respect to all other variables can be compared. The procedure used
 
to calculate these rates is described in Bowen and Finegan (1969).
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It is likely that considerations regarding the spacing of children
 

account, at least in part, for these results. Women with one surviving
 

child may want the same number of additional children, no matter what the
 

order of survival, but women whose second child died may want a child
 

sooner thpn women whose first child died. Earlier results indicated that
 

the length of the last pregnancy interval was dependent on the outcome of
 

the last pregnancy. Women with a second child alive had a pregnancy inter­

val approximately ten months longer than women whose first child was alive.
 

For both interval contraceptors and non-contraceptors, the pregnancy inter­

val was longer for those women whose second child was alive.
 

Among women with three pregnancies, the adjusted probability of having
 

contracepted during the last pregnancy interval is as follows:
 

3 surviving children .63
 
2 surviving children and last is still alive .55
 
2 surviving children and last is not alive .36
 
1 surviving child and last is still alive .41
 
1 surviving child and last is not alive .27
 
No surviving children .27
 

Both the number of surviving children and the order of survival affect
 

contraceptive use. Among women at least one of whose children have died,
 

differences in the number of surviving children do not result in large var­

iations in contraceptive use. For such women, the number of surviving
 

children is not important in affecting contraceptive behavior. When the
 

last child is still alive, the probability of having contracepted during
 

the last interval is higher, and there are larger differences associated
 

with number of surviving children than when the last child has not sur­

vived. The results therefore do indicate a tendency for contraceptive use
 

to increase with the number of surviving children.
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Holding constant the number of 3urviving children, women whose lost
 

child is still alive are more likely to have contracepted than women hose
 

last child has died. It appears that spacing considerations are important
 

in affecting the decision to contracept.
 

Putting aside these subtleties, the outstanding result is that gravid­

ity three women who are fortunate enough to have had all their children
 

survive have a probability .36 above that of women whose children all have
 

died of having contracepted (.63-.27). Clearly, at least in the crudest
 

sense, mortality reduction can increase.contraceptive use.
 

Sex Composition. 
Not only does the number and order of successful
 

pregnancy outcomes affect contraceptive use, but also the preference for
 

sons 
is important in affecting contraceptive use.
 

We measure sex coDIposition as the percentage of women with some given
 

number of living sons. 
 If women desire sons more than daughters, or at
 

least wish to reach 
some target number of sons, then increases in the pro­

portion of women who have some given number of sons should increase the use
 

of contraception.*
 

For women who have had exactly one pregnancy, the value of sons = .45.
 

This corresponds to a sex ratio of .52 (.45/.87) since only 87% of the
 

*This measure 
is used in preference to a series of categorical variables
 
that measure the number of sons or the sex distribution of a family

because it is necessary to include a category "no living sons." 
 Inclusion
 
of this category is impossible since this is a category in the pregnancy
 
outcome variable. If included here, linear dependence would result. The
 
measure actually used suffers from the deficiency that the variable, sons,

is not strictly continuous since children -come in discrete units. 
 Also,

there may be nonlinearities in the effect of changing numbers of male
 
children on the use of contraception.
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women have a living child. If this child is a boy, then the mother's like­

lihood of having contracepted is .04 higher than that of a woman who did
 

not have a surviving son (the probability of having contracepted would be
 

.41 if she had a boy and .37 if she did not have a boy). Of women who have
 

had two pregnancies, the probability of having contracepted during the last
 

pregnancy interval is as follows:
 

2 sons .53 
1 son .50 
No sons .47 

Lastly, for those with three pregnancies, the probability of having
 

contracepted in the last pregnancy interval is as follows:
 

3 sons .63
 
2 sons .59
 
1 son .54
 
No sons .50
 

Within gravidity categories, an increase in the number of sons
 

increases the probability that the woman contracepted during the last preg­

nancy interval.
 

Clearly, the desire for additional sons is a factor depressing contra­

ceptive use. Consequently, women who have been "successful" in having sons
 

are more likely to have contracepted than women who have fewer or no sons.
 

Other variables. Women with some education are more likely to have
 

contracepted than women with no education, but among women who have some
 

education, there is no consistent relationship between education and con­

traceptive use.
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Women in urban areas are more likely to have contracepted than women
 

in rural areas, but this variable Is statistically significant only for
 

women with one or two previous pregnancies.
 

Older women are more likely to have contracepted than younger women,
 

and the effect of age is stronger for women with one previous pregnancy
 

than for women with two or three. For women with one pregnancy, each addi­

tional year of age raises the probability that a woman contracepted by
 

.022, so a difference in age of ten years implies a difference in contra­

ceptive use of .22. At higher gravidities, each additional year of age
 

raises the probability of having contracepted by .015, so a difference in
 

age of ten years implies a difference of .15 in the probability of having
 

contracepted.
 

Desire for Additional Children
 

Child survival. Previous pregnancy outcome has a very strong effect
 

on the desire for additional children. Regressions were computed for three
 

gravidity groups: 2, 3 and 4. These are done using the same groups as for
 

the previous series of regressions, but now women at gravidity 1 are asked
 

about their plans following the secondbirth, and so on (Table 16).
 

The pregnancy classification for the first n-1 pregnancies is the same
 

as that used in the "past contraceptive use" regressions, but an additional
 

variable is added to measure the outcome of the current pregnancy. Con­

sider first women who have had exactly two pregnancies. The adjusted
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Table 16. Regression coefficients of previous and current pregnancy outcome
 
and other variables on the desire for additional children for women
 
delivering babies at Farah Hospital in Tehran, Iran.
 

Previous Pregnancies
 
Variables 
 1 2 3 

Previous pregnancy outcome
 
All children living 
 -.36' -. 480 -.35# 
One child dead; last child alive 
 - -.310 -.23#
 
One child dead; last child dead 
 - -.210 -.22'
Two children dead; last child alive 
 - - -.07
 
Two children dead; last child dead 
 - - -.07
 
(excluded category is all children dead)
 

Current pregnancy outcome:
 
Baby died 
 .16# .19* .15#
 

Education
 
1-4 years 
 -.141 -.03 -.11'
 
5-6.years 
 -.11' -.04 -.070

>7 years 
 -.13' -.130 -.11t
 
(excluded category is zero years of education)
 

Age 
 -.01' -.01' -.01'

Urban residence 
 .05 .08' .07

Proportion of pregnancies resulting in a living son -.05# -.10' -.15'
 

Constant 
 1.09 .95 .73 

Adjusted R2 
 .10 .10 .07
 

Number of women 
 3671 2950 2212
 

'Significant at the .05 level.
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probability that a woman wants at least one additional child varies as
 

follows:
 

Both children alive .49 
First alive, second dead .65 
First dead, second alive .85 
Both:dead 1.01' 

As the number of living children increases, the probability that a
 

woman wants additional children falls. 
But of women with one living child,
 

those whose first child is living are less likely to want additional chil­

dren than women whose second child is living. It i not clear why the
 

order of death should affect the desire for additional children.
 

Consider next women with exactly three pregnancies. The probability
 

that a woman wants at least one additional child is as follows:
 

All three alive .42
 
Two alive, one dead .48 to .58
 
One alive, two dead .68 to .80
 
All three dead .99
 

Clearly, the strongest effect is that of survival. The greater the
 

number of surviving children, the less likely is the woman to want addi­

tional children. This effect is strong and consistent irrespective of the
 

order of survival. There are variations associated with order of survival,
 

b:t there is no consistent relationship between order of survival and the
 

probability of wanting additional children.
 

*This was the only instance inwhich the pr'edicted probability fell outside
 
the 0-1 range, and indicates a shortcoming of the regression procedure
 
(see Appendix B).
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Last, consider women who have had four pregnancies. The probability
 

that a woman wants some additional children varies as follows:
 

All four alive .18 
Three alive, one dead .30 to .34 
Two alive, two dead .46 to .47 
One alive, three dead but last alive .53 
One alive, three dead but last dead .62 
All four dead .69 

There are clear differences in the probability that a woman wants at
 

least one additional child by the number of surviving children. An
 

increase in the number of surviving children decreases the probability that
 

a woman wants additional children. Order of survival has almost no effect
 

on the probability that the mother wants additional children except in the
 

case in which only one of the four children is alive.
 

Considering all three gravidity groups, it is clear that an increase
 

in the number of surviving children decreases the probability that a woman
 

wants additional children. The order of survivorship, however, appears to
 

have no systematic effect on the desire for additional children. Women do
 

attempt to replace children who have died (later regressions will determine
 

if replacement is total or partial), but the replacement effect is not
 

related to order of survivorship. For women at higher parities, where
 

women were close to reaching or at their desired family size, it has been
 

hypothesized that the death of the last child would have a larger impact on
 

the desire for additional children than the death of earlier children.
 

Earlier deaths could have already been made up. But the analysis does not
 

support the hypothesis that the death of the last child has a greater
 

effect o, the desire for additional children than earlier deaths.
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Sex Composition. 
The sons variable used is the same for regressions
 

on the past use of contraception except that the variable is constructed
 

using information through the outcome of the current pregnancy. 
For women
 

with two pregnancies, the probability of wanting additional children is 
as
 

follows:
 

2 sons .51 
1 son .54 
No sons .57 

An increase in the number of sons decreases the probability that a woman
 

wants additional children such that aa increase in the number of sons by
 

one decreases the probability that a woman wants additional children by
 

.03, or 3%.
 

Of women with three pregnancies, the probability of wanting at least
 

one additional child varies as follows:
 

3 sons .33 
2 sons .37
 
1 son .40 
No sons .44 

Naving ope additional son decreases the probability that a woman wants
 

additional children by approximately .04, or 4%.
 

Consider next women with four pregnanuies. The probability that'a
 

woman wants additional children varies as follows:
 

4 sons .18 
3 sons .22 
2 sons .26 
1 son .30 
No sons .34 
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Each additional son decreases the probability that a woman wants additional
 

children by .04, or 4%.
 

The effect of having an additional son on the probability that a woman
 

wants additional children varies very little by the number of pregnancies:
 

Two pregnancies .03
 
Three pregnancies .04
 
Four pregnancies .04
 

It therefore would appear that it is the number of sons, independent of
 

the number of daughters, that affects the demand for additional children.
 

Women who have no sons or few sons are more likely to want to have addi­

tional children than women who have many sons.
 

Education. In general, women who have some education are less likely
 

to want additional children than women who have no education. But there
 

are no consistent differences in desire for additional children by educa­

tion for women who have some education. Moreover, among women who have had
 

two previous pregnancies, education does not exert a negative effect on the
 

desire for additional children until education has reached at least seven
 

years.
 

Age and Residence. The older the woman, the less likely she is to
 

want additional children. Urban women are more likely to want additional
 

children than rural women. The latter result is unexpected, although the
 

aggregation of slum and nonslum areas within the urban/rural residence cat­

egories may obscure any actual differences.
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Number of Additional Children Wanted'
 

The next series of regressions considers the number of adeitional
 

children women wanted. Some women who want additional children wire unable
 

to say how many additional children they wanted, and such women are
 

excluded from the regressions (Table 17). In addition, since the code for
 

such an answer was (8), any woman who actually wanted eight (or more) addi­

tional children has been excluded from the regressions. This latter prob­

lem does not appear to be serious since there are few women who want a
 

large number of additional childrcn.
 

Child survival. For women who have completed two pregnancies, the
 

number of additional children varies as follows:
 

Both children alive .57 
First alive, second dead .91 
First dead, second alive 1.56 
Both dead 1.90 

Women who have had two children who have died want more additional
 

children than women whose children all survived or one of whose children
 

survived. However, only if it is the first child who has died do the
 

results imply complete replacement. The death of the most recent child has
 

a smaller impact on the number of additional children wanted. Why this
 

should be so is not clear.
 

*Since all women did not answer this question, the analysis in this section
 
is based on a nonrandom sample of women.
 

65
 



Consider next women with three pregnancies. The number of additional
 

children desired varies as 
follows:
 

Three living children .26
 
Two alive, one dead 
 .57 to .63
 
One alive, two dead
 
but:lust dead 
 .90 to .94
 

One alive, two dead
 
but last alive 1.55
 

All three dead 
 1.86
 

Table 17. 	 Regression coefficients of previous and current pregnancy outcome
 
and other variables on 
the actual number of additional children
 
desired for women delivering babies at Farah Hospital in Tehran,
 
Iran.#*
 

Previous Pregnancies
 
Variables 
 1 2 3
 

Previous pregnancy outcome:
 
All children living 
 -.99' -1.29' -.72#

One child dead; last child alive 
 - -.96' -.58'

One child dead; last child dead 
 - -.920 -.60'
Two children dead; last child alive 
 - - -.26

Two children dead; last child dead 
 _ - -.300 
(excluded category is all children dead)
 

Current pregnancy outcome:
 
Baby died 
 .34# .31' .190
 

Education
 
1-4 years 
 -.160 	 .04 -.07

5-6 years 
 -.17' 	 .00 -.07

>7 years 
 -.20' -.15' -.06
 

(excluded category is 
zero years 	of education)
 

Age 
 -.02' -.02' -.01'

Urban residence 
 .11 .08 .03

Proportion of pregnancies resulting in a living son .13' 
 .11' .10'
 

Constant 
 2.01 1.90 1.18
 

Adjusted R2 
 .15 .14 .06
 
Number of women 
 2935 2420 1901
 

'Signicant 	at the .05 level.
 
"Women thu.t reported desiring additional children, but were uncertain of the
 
actual number were excluded.
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As the number of living chilren increases, the number of additional
 

children desired falls. 
 But one additional nonsurviving child is generally
 

associated with an increase in the desire for additional children of less
 

than one. 
The only exceptiDn is in the difference between families with
 

one as compared with two living children and the last child is alive.
 

Moreover, order of death sometimes but not always affects the number of
 

hdditional children wanted.
 

Among women with four pregnancies, the number of additional children
 

desired varies as follows:
 

Four living children .12
 
Three alive, one dead .25 to .32
 
Two alive, two dead 
 .44 to .58
 
One alive, three dead 
 .73 to..84
 
All dead 
 1.04
 

As the number of living children increases, the desire for additional
 

children falls, but differences in the number of surviving children are
 

associated with much smaller differences in the desire for additional chil­

dren. 
Order of survival makes little difference in the number of addi­

tional children desired for such women.
 

These results suggest that an increase in the number of surviving
 

children increases the number of additional children desired, but there is
 

usually less than full replacement. If mortality were to fall, these
 

results imply that births would also fall, but the decline in births would
 

be smaller than the fall in deaths and population growth would rise.
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Sex Composition and Other Variables. At all gravidities, an increase
 

in the number of sons decreases the number of additional children wanted,
 

but the effect is small.
 

The effects of other variables-age, residence and education-are sim­

ilar to those reported for regressions in which the dependent variable was
 

the desire for at least one additional child.
 

Contraceptive Plans
 

The variable of greatest significance in affecting contraceptive plans
 

is the desire for additional children. 
Women who want additional children
 

are considerably less likely to plan to contracept than women who do not
 

want additional children (Table 18). Differences for women in the three
 

preenancy groups between women who do and do not want additional children
 

are as follows:
 

Want Additional 
Does Not Wants 

Additional 
Children Children Difference 

Two pregnancies 
Three pregnancies 
Four pregnancies 

.96 

.99 

.99 

.76 

.76 

.73 

.20 

.23 

.26 

The effect of not wanting additional children on contraceptive plans
 

becomes stronger as gravidity rises.
 

Previous pregnancy outcome, however, is still important, indicating
 

that either spacing or the fear that some additional children will die
 

affects contraceptive plans. The influence of the outcome of the last
 

pregnancy as a factor affecting contraceptive plans becomes less important
 

as gravidity increases. Thus, the difference in contraceptive plans
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Table. 18. Regression coefficients of previous and current pregnancy outcome

and other variables on contraceptive plans for women delivering

babies at Farah Hospital in Tehran, Iran.
 

Previous Pregnancies
 
Variables 


Previous pregnancy outcome:
 
All children living 

One child dead; last child alive 

One child dead; last child died 

Two children dead; last child alive 

Two children dead; last child dead 

(excluded category ii all children dead)
 

Current pregnancy outcome:
 
Baby died 


Education
 
1-4 years 

5-6 years 

>7 years 


(excluded category is zero years of education)
 

Age 

Urban residence 

Proportion of pregnancies resulting in a living son 

Proportion previously contracepting

Modern method 

Traditional method 


Proportion of additional children desired 


Constan. 


Adjusted R2 


Number-of women 


*Significant at the .05 level.
 

1 2 3 

.15# .101 .190 
- .150 .20' 
- .170 .220 
- - .19' 
- - .200 

-.300 -. 18' -.080 

.110 .05' .4 

.090 .04' r3# 

.090 .08' .01 

-.01# -.01# -.011 
.03 .01 .00 
.00 .00 .03 

.10' .11' .10# 

.09' .11# .11' 
-.190 .23' .26' 

.87 .93 .86 

.21 .23 .27 

3671 2950 2212 

between women whose last pregnancy ended in a death as compared to women
 

who left the hospital with a live child is as 
follows:
 

Two pregnancies .30
 
Three pregnancies .18
 
Four pregnancies .08
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Why should the effect of the last pregnancy become less significant in
 

influencing plans, given that we have already controlled for the desire for
 

additional children? One possibility is that women of lower gravidity want
 

to replace a child more quickly than women of higher gravidity. Also, such
 

women may:be more firmly committed to having additional children. Women of
 

higher gravidity may have desired the last pregnancy less than did women of
 

lower gravidity. Thus, women of higher gravidity may plan to contracept
 

because they are less certain they want additional children.
 

Previous pregnancy outcome is important in influencing contraceptive
 

plans only insofar as a woman has at least one living child. 
Across all
 

previous pregnancy outcome groups (thus excluding the outcome of the cur­

rent pregnancy), women who have at least one live child have a probability
 

14 to 22 percent above that of women with no living children of planning to
 

contracept. Apparently, the desire for children among the latter group is
 

so strong that pregnancy outcome is important even controlling for the
 

desire for additional children. 
 Even among women with three pregnancies,
 

those with two nonsurviving children are no less likely to plan to use con­

traception than women who have three living children.
 

If a woman has used contraception in the past, she is more likely to
 

plan to contracept following the current delivery. 
The method of contra­

ception used in the past, however, does not affect contraceptive plans.
 

Moreover, the effect of previous contraceptive use on contraceptive plans
 

is similar across all gravidity groups; women who have used contraception
 

during the last pregnancy interval have a probability about ten percent
 

higher of planning to contracept than women who did not contracept.
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The effect of education on contraceptive plans becomes less important
 

as gravidity increases. For example, women who have just had 
a second
 

child and have had some education are more likely to be planning to con­

tracept than corresponding women with no education. 
But once a woman has
 

some education, additional years of schooling do not affect contraceptive
 

plans.
 

Residence has no measurable effect on contraceptive plans. Women
 

reporting their residence as urban are no more likely to say they plan to
 

contracept than women reporting their residence as rural.
 

Surprisingly, the younger the woman 
the more likely she is to report
 

that she plans to contracept, since earlier it was reported that the older
 

the woman the more likely it was that she had contracepted during the last
 

pregnancy interval. A possible interpretation of this finding might be
 

that a greater proportion of older women no longer feel that they need to
 

be protected against unwanted pregnancy. However, as all women have just
 

completed a pregnancy-and thus may be assumed still to be fecund-such an
 

interpretation is difficult to defend. 
 Ii may be that, among younger
 

women, the desire to use contraception for spacing purposes accounts for
 

this unexpected, although weak, relationship.
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Cairo. The following section examines the effects of pregnancy outcome on
 

contraceptive use, both current and planned, and on their desire for addi­

tional children for women delivering babies at El Galaa Hospital, Cairo,
 

Egypt. It is similar to the preceding section on Tehran in that the data
 

has been disaggregated by number of preceding pregnancies. 
The variables
 

are described cnly briefly in this section since they have been described
 

more fully in the preceding section.
 

Background characteristics of the women are presented in Table 19.
 

Women with more pregnancies are older and less educated than women with
 

fewer pregnancies. Past contraceptive use is positivefy associated with
 

gravidity, as are current contraceptive plans. The proportion of pregnan­

cies that have ended in a neonatal death rises with gravidity. In addi­

tion, the percentage of women who have had at least one unsuccessful
 

pregnancy outcome rises with gravidity, but so does the percentage of women
 

having at least one living child. Thus, only 67 percent of the women with
 

one pregnancy have a living child, while 94 percent of the women with three
 

pregnancies have a living child.
 

In comparison to women in Tehran, women in Cairo are older and better
 

educated, but they were less likely to report that they had contracepted
 

during the previous pregnancy interval. Women in Cairo were also less
 

likely to report that they had had successful pregnancy outcomes. A
 

smaller percentage of the women in Cairo than in Tehran had all pregnancies
 

end in a surviving child and a larger percentage report that they have no
 

surviving children.
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Table 19. Demographic and social characteristics of women delivering babies
 
babies at El Galaa Hospital in Cairo, Egypt by previous number of
 
pregnancies.
 

Characteristic 


Proportion previously contracepting 

Proportion desiring additional children 

Mean number of additional children desired 

Proportion planning to contracept 


Previous pregnancy outcomes* 
Proportion of women with: 

All children living 
One living child, one dead child; 
last child alive 

One living child, one dead child; 
last child dead 

Two living children, one dead child; 
last child alive 

Two living children, one dead child;
le:t child dead 

One living child, two dead children; 
last child alive 

One living child, two dead children; 
last child dead 

All children dead 
Current pregnancy outcome: 
Proportion resulting in neonatal death 

Mean Age 

Percentage with some education 

Proportion of all previous pregnancies

that resulted in a living son 


Proportion of all pregnancies that resulted
 
in a living son 


Number of women 


Previous Pregnancies
 

1 2 3
 

.24 .35 .40
 

.47 .29 .19
 

.67 .40 .29
 

.68 .77 .82
 

.67 .50 .41 

- .22 ­

- .14 ­

- - .23 

- - .11 

- - .09 

- - .10 
.33 .14 .06
 

.07 .08 .10
 

23.8 	 25.9 27.6
 
.53 .50 .49
 

.36 .44 .49
 

.53 .51 .51
 

916 649 545
 

*Within the category "dead child," the following are included: (1) a live
 
born child that subsequently died; (2) a stillbirth; and (3) a spontaneous

abortion.
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Women in Cairo are, however, less likely to report that they want
 

additional children than are women in Tehran. 
Thus, in all three gravidity
 

groups, women in Tehran are more likely to report that they want at least
 

one additional child than are women in Cairo, although they are less likely
 

to have experienced any child losses and more likely to have at least one
 

surviving child.
 

The percentage of women planning to contracept is lower in Cairo than 

in Tehran. Thus, at all three gravidity groups, women in Cairo have expe­

rienced greater infant and child mortality than women in Tehran, are less 

likely to want more children, and are less likely to have used and plan to 

uqe family planning. 

Previous Contraceptive Use
 

Child survival. Differences in the outcome of previous pregnancies
 

have a significant effect on the probability that a woman contracepted dur­

ing the last pregnancy interval. Pregnancy outcomes are divided into the
 

same categories as those described for Tehran (see Tables 15 and 20).
 

Considering first women who have had exactly one pregnancy, those with
 

a surviving child have a probability .20 above that of women without a sur­

viving child of having contracepted during the last pregnancy interval.
 

The adjusted rate of contraceptive use is .11 
if the child does not survive
 

and .31 if the child survives. Compared to the women in Tehran, women in
 

Cairo are less likely to have contracepted if they have a surviving child,
 

but not if the outcome was other than a surviving child.
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Table. 20. 	 Regression coefficients of previous pregnancy outcome and other
 
variables on contraceptive use in the preceding pregnancy interval
 
for women delivering babies at El Galia Hospital in Cairo, Egypt.
 

Previous Pregnancies
 
Variables 
 1 2 3
 

Previous pregnancy outcome
 
All children living 
 .20' .35# .31'
 
One child dead; last child alive 
 - .190 .300
 
One child dead; last child dead 
 - .22' .240
 
Two children dead; last child alive 
 - - .14
 
Two children dead; last child dead 
 - - .19
 
(excluded category is all children dead)
 

Some education .10 .12' .13' 
(excluded category is no education) 

Age .01' .01' .02 
Urban rcidence .10' .18' .13 
Proportion of pregnancies resulting in a living son -.01 -.00 .04 

Constant 1.18 1.27 1.47 

Adjusted R2 .08 .10 .08 

Number of women 916 649 545 

'Significant at the .05 level.
 

For women with two pregnancies, the adjusted probability that a woman
 

contracepted during the last pregnancy interval varies as follows:
 

Two surviving children .46
 
First child dead, second alive .29
 
First child alive, second dead .33
 
No surviving children 	 .11
 

The number of surviving children, but not the order of their survival,
 

affects past contraceptive behavior. Women with one surviving child,
 

whether it is the first or 
the second, have similar rates of contraceptive
 

use. These results contrast with those for Tehran where it was found that
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the order of survival was an important determinant of contraceptive use.
 

In addition, as 
with women with one pregnancy, adjusted rates in Tehran are
 

higher than in Cairo if all children have survived.
 

Among women with three pregnancies, the adjusted probability of having
 

contracepted during the last pregnancy interval is as 
follows:
 

Three surviving children 
 .46

Two surviving children and last is still alive 
 .44
 
Two surviving children and last is not alive 
 .38
 
One surviving child and last is still alive 
 .29
 
One surviving child and last is not alive 
 .30
 
No surviving children 
 .15
 

As with women with two pregnancies, only the number of surviving chil­

dren, and not the order of survival, affects contraceptive use. Thu,
 

women with 'two surviving children have a higher probability of having
 

contracepted than those with none or one 
(though differences may not always
 

be statistically significant). Controlling for the number of living chil­

dren, order of death does not appear to affect contraceptive use. Contra­

ceptive use is higher if the last child is alive when there are two
 

survivors. 
However, once a woman has two surviving children (including the
 

previous birth), 
a third survivor does not increase the probability of hav­

ing contracepted during the interval.
 

Results for Cairo indicate, as they did for Tehran, that an increase
 

in the number of surviving children increases the probability of having
 

contracepted in the last pregnancy interval. 
But, unlike the results for
 

Tehran, the results for Cairo indicate that order of survival does not
 

strongly affect the decision to contracept. More importantly, for most
 

outcome groups, contraceptive use is lower in Cairo than in Tehran.
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Sex composition. 
 Results for Cairo indicate that variations in the
 

sex distribution of the children does not affect contraceptive use. These
 

results contrast with those for Tehran where it was found that an increase
 

in the number of sons, holding the number of pregnancies constant,
 

increased:the probability that a woman used contraception during the inter­

val. 
 We may conclude that if there is any sex preference among the women
 

sampled in 
Cairo, it is not reflected in contraceptive behavior.
 

Other variables. 
Women in urban areas are more likely to have contra­

cepted than women reporting their residence as rural. 
 As with Tehran, this
 

variable is significant only for women at gravidities one and two.
 

Older women are more likely to have contracepted than younger women.
 

For women with one pregnancy, each additional year of age raises the proba­

bility that a woman contracepted by .01, so that a difference in age of ten
 

years implies a difference in contraceptive use of .10. This is a much
 

smaller difference than that found for women delivering in Tehran.
 

Women with some education are more likely to have contracepted than
 

women with no education.* 
The results indicate that differences for Cairo
 

between women with some and no education are smaller than those reported
 

for women in Tehran.
 

Desire for Additional Children
 

Child survival. Previous pregnancy outcome has eivery strong effect
 

on the desire for additional children. 
As with Tehran, regressions were
 

#Women with some education were combined into one group since initial
 
results indicated no regular association between education and the various
 
dependent variables once a woman had at least one year of education.
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computed for three gravidity groups: 
 2, 3, and 4 (number of previous preg­

nancies plus current pregnancy) (Table 21). Consider first women who have
 

had exactly two pregnancies. The adjusted probability that a woman wants
 

at le6 one additional child varies as follows:
 

,Both children alive 
 .32
 
*First alive, second dead .49
 
First dead, second alive .72
 
Both dead 
 .89
 

As the number of living children increases, the probability that a
 

woman wants additional children falls. Considering only those with exactly
 

one living child, women are less likely to want additional children if it
 

is the first child who is surviving than if it is the second child. 
 Simi­

lar results were found for corresponding women in Tehran. In addition, it
 

is interesting to note that for each of the outcome groups, the probability
 

that a woman wants additional children is lower in Cairo than in Tehran.
 

Consider next women with exactly three pregnancies. The probability
 

that a woman wants at least one additional child varies as follows:
 

All three alive .05
 
Two alive, one dead .17 
to .25
 
One alive, two dead
 
and last dead 
 .30 to .37
 

One alive, two dead
 
and last alive .60
 

All three dead 
 .72
 

Clearly, the strongest effect is that of survival. The greater the
 

number of surviving children, the less likely it is that the woman will
 

want additional children. 
This effect is strong and consistent throughout
 

the survival groupings. The only unexpected result is the very high proba­

bility of wanting to have more children among women who have just had their
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Table 21. 	 Regression coefficients of previous and current pregnancy outcome
 

and other variables on the desire for additional children for
 

women delivering babies at El Galaa Hospital in Cairo, 	Egypt.
 

Previous Pregnancies
 

1 2 3
Variables 


Previous pregnancy outcome:
 
-.3 9 * -.550 -.51*
All children living 


- -.42* -.45*
One child dead; last child alive 

- -.35' -'530
One child dead; last child dead 

- - -.250
Two children dead; last child alive 

- - -.320Two children dead; last child dead 


(excluded category is all children dead)
 

Current pregnancy outcome:
 
.17' .12' .12'
Baby died 


Some education
 
(excluded category is no education) -.099 -.O4 -.09'
 

.00 -.01 -.01
Age 

-.08 -.09 -.160
Urban residence 


Proportion of pregnancies resulting in a living son -.090 -.03 -.08
 

.73 .96 .91Constant 


Adjusted R2 	 .16 .19 .16
 

916 649 545
Number of women 


'Significant at the .05 level.
 

"*Women that reported desiring additional children, but were uncertain of the
 

actual number, were excluded.
 

first surviving child, which contrasts with the much lower probability of
 

wanting additional children among women who have one surviving child from
 

an earlier 	pregnancy. Again, the probability that a woman wants to have
 

in Cairo than in
additional children is lower for the group of women 


Tehran.
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Last, Consider women who have had four pregnancies. The probability
 

that a woman wants at least one additional child varies as follows:
 

All four alive .10 
Three alive, one dead .08 to .22 
Two alive, two dead .20 to .36 
One alive, three dead .41 to .61 
All four dead .73 

There are clear differences in the probability that a woman wants at
 

least one additional child associated with the number of surviving chil­

dren. 
 An increase in the number of surviving children decreases the
 

probability that a woman wants additional children. 
There is some overlap
 

between outcome groups when order of survival is considered, but the gen­

eral tendency is for more favorable outcomes to be assoiated with a lower
 

probability of wanting additional children. 
 As before, the probability
 

that a woman wants additional children is generally lower than that for
 

women in Tehran.
 

Considering all three gravidity groups, it 
is clear that, as with
 

Tehran, an 
increase in the number of surviving children decreases the prob­

ability that a woman wants additional children. Order of survivorship
 

appears to have no systematic effect on the desire for additional children.
 

In the next section, we will attempt to determine whether women plan to
 

replace all children who have died or only some of those children.
 

Sex Composition. An increase in the number of sons, 
as a proportion
 

of all pregnancies, decreases the probability that a woman wants additional
 

children, but this variable is only significant for women with two pregnan­

cies. Thus, the data indicate some preference for sons, but one which
 

appears to be weaker than indicated by the data for women in Tehran.
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Other variables, 
Women with some education have a lower probability
 

of wavting additional -hildren than women who have no schooling. 
 This
 

result is similar to that found for Tehran, where it
was found that varia­

tions in years of dJucation within the group of women with some education
 

had no additional effect on desire for children.
 

In Cairo, a woman's age does not appear to be related to the desire
 

for additional children. 
 This findi" is in contrast to that from Tehran,
 

where it was found that older women were less likely to want additional
 

children than younger women.
 

Women reporting their residence as urban were less likely to want
 

additional children than women reporting their residence as rural. 
 These
 

results differ from those for Tehran where it 
was found that residence was
 

generally unimportant in influencing the desiru.for additional children.
 

Number of Additional Children Wanted
 

The next series of regressions considers the number of additional
 

childran women wanted (Table 22). 
 Unlike Tehran, there were very few women
 

(less than 1%) who were unable to give an exact answer concerning the num­

ber of additional children that they wanted.
 

Child survival. For women with two pregnancies, the adjusted number
 

of additional children that a woman wants varies as follows:
 

Both children alive .44
 
First alive, second dead 
 .85
 
First dead, second alive 1.04
 
Both dead 
 1.45
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Table'22. 	Regression coefficients of previous and current pregnancy outcome
 
and other variables on the actual number of additional children
 
desired for women delivering babies at El Galaa Hospital in
 
Cairo, Egypt.**
 

Previous Pregnancies

Variables 
 1 2 3
 

Previous pregnancy outcome:
 
All children living 
 -.616 -.811 -.61'

One child dead; last child alive 
 - -.606 -.56*One child dead; last child dead 
 - -.50# -.650
Two children dead; last child alive 
 - - -.26
Two children dead; last child dead 
 - - -.346
(excluded category is all children dead)
 

Current pregnancy outcome:
 
Baby died 
 .401 .26' .260
 

Some education 
 -.160 -.100 -.19w
 
(excluded category is zero years of education)
 

Age 
 .01 -.02 -.00
Urban residence 
 -,32* -.16 -.30'

Proportion 	of pregnancies resulting in a living son 
 -.13' -.07 -.07
 

Constant 
 1.21 1.58 1.10
 

Adjusted R2 
 .16 .18 .13
 

Number of women 
 908 643 540
 

'Significant at the .05 level.
 
*IWomen that reported desiring additional children, but were uncertain of
 
the actual number, were ex'cluded.
 

As with Tehran, women who hav 
had two children who have died want
 

more additional children than women whose children all survived or one of
 

those children survived. 
 Inall groups, however, the number of additional
 

children desired is smaller in Cairo than in Tehran. 
The results do not
 

imply complete replacement. 
For each child that has died, the number of
 

additional children desired rises between .4and .6,which is well below
 

replacement.
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Consider next women with three pregnancies. The number of additional
 

children desired varies as 
follows:
 

Three living children .17
 
Two alive, one dead 
 .38 to .47
 
One alive, two dead
 
and:last dead 
 .64 to .73
 

One alive, two dead
 
and last dead 
 .98
 

All three dcid 
 1.24
 

As the number of living children increases, the number of additional
 

children desired decreases. 
In all cases, however, a difference of one in
 

the number of survivors is associated with a smaller difference in the
 

desire for additional children, implying less than complete replacement.
 

Again, within any survivorship group, the number of additional children
 

eesired is smaller than it
was in the group of women from Tehran.
 

Last, consider women with exactly four pregnancies. The number of
 

additional children desired varies as follows:
 

Four living children 
 .16
 
Three alive, one dead 
 .12 to .42
Two alive, two dead 
 .39 to .51

Oae alive, three dead 
 .69 to .77
 
All dead 
 1.03
 

As before, the general tendency is for an increase in the number of
 

survivors to be associated with a decrease in the number of additional
 

children that a woman wants. 
 The results always imply far less than 
com­

plete replacement. Unlike earlier results, these data do not imply fewer
 

additional children desired to women in Cairo than in Tehran. 
 However, it
 

should be kept in mind that a large number of women in Tehran were unable
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to answer 
the question on the number of additional children that they
 

desired making comparison difficult.
 

Sex composition. An increase in the number of sons, at all gravid­

ities, decreases the number of additional children wanted-but the effect
 

is small and statistically significant for women with one previous
 

pregnancy.
 

The effects of other variables-age, residence, and education-are
 

similar to those reported for regressions in which the dependent variable
 

was the desire for at least one additional child.
 

Contraceptive Plans
 

As with Tehran, the variable of greatest significance in affecting
 

contraceptive plans for women in Cairo is the desire for additional chil­

dren. 
Women who want additional children are considerably less likely to
 

plan to contracept than women who do not want additional children
 

(Table 23). 
 Differences in planned contraceptive use for women in the
 

three pregnancy groups between women who do and do not want additional
 

children are as follows:
 

Does Not Wants
 
Want Additional Additional
 

Children 
 Children Difference
 

Two pregnancies .88 .46 
 .42

Three pregnancies .91 
 .41 .50

Four pregnancies .go 
 .44 .46
 

The effect on contraceptive plans of not wanting additional children,
 

compared to wanting them, is about twice as strong for the group of women
 

in Cairo 4s in Tehran.
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Previous pregnancy outcomes are also important in affecting the proba­

bility that women plan to contracept. The general tendency is for women
 

who have had more successful pregnancy outcomes to be more likely to plan
 

to contracept than women who have had fewer successful outcomes. 
Though
 

there are'differences between the results for Cairo and Tehran, the pattern
 

is similar: 
 women in both cities are more likely to plan to contracept the
 

lower the level of child loss.
 

Table 23. 	 Regression coefficients of previous and current pregnancy outcome
 
and other variables on contraceptive plans for women delivering

babies at El Galaa Hospital in Cairo, Egypt.
 

Previous Pregnancies
 
Variables 
 1 2 3
 

Previous pregnancy outcome:
 
All children living 
 .070 .11' .17'
 
One child dead; last child alive 
 - .10' .24'

One child dead; last child dead 
 - .05 .15# 
Two children dead; last child alive 
 - .04
 
Two children dead; last child dead 
 -	 .12 
(excluded category is all children dead)
 

Current pregnancy outcome:
 
Baby died 
 -.180 -.04 -.14
 

Some education 
 .03 .04 .07'
 
(excluded category is zero years of education)
 

Age 
 -.00 -.00 -.00

Urban residence 
 .131 .03 .11*

Proportion 	of pregnancies resulting in a living son -.00 
 .02 .01
 
Proportion previously contracepting .100 .08' .06'
 
Proportion of additional children desired 
 -.41' -.51' -.46'
 

Constant 
 .78 .93 .69
 

Adjusted R2 
 .28 .38 .38
 

Number of women 
 916 649 545
 

*Significant at the .05 level.
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If a woman has contracepted during the last pregnancy interval, she is
 
more likely to plan to contracept than if she did not contracept during the
 

last interval. However, the effect of past use on future plans becomes
 
smaller as 
gravidity increases. 
This specifying relationship was not found
 

in Tehran*
 

Education generally does not have a significant effect on contracep­

tive plans in Cairo whereas it did in Tehran. Results for age and resi­
dence are also somewhat different. 
In Cairo (but not in Tehran), women who
 
reside in urban 
areas were more likely to plan to contracept than are rural
 
women. Age has 
no effect on contracept plans in Cairo, but in Tehran the
 

younger the woman 
the more likely she was to report that she planned to
 

contnacept.
 

Summary of Iran and Egypt Gravidity-Specific Analyses
 

Survival of children is 
an important determinant of previous contra­

ceptive use, desire for additional children and of contraceptive plans.
 
Women who have had the most favorable pregnancy outcomes have the highest
 

rate of contraceptive use, are 
less likely to want additional children and
 

are more likely to plan to contracept than women who have had one or more
 

pregnancies end in 
spontaneous abortion or 
stillbirth or who have had 
 . l­

dren die.
 

The proportion of women who reported that they had previously co.%a­
cepted in Tehran was much higher than it was in Cairo, with thf 
difference
 

about 0.15 at all gravidities. 
 Part of this difference mav be explained by
 
the higher levels of mortality of the women hospitalized for delivery in
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Cairo than in Tehran. 
If women in Cairo had had the more favorable sur­

vival rates favoring the children of women in Tehran, then contraceptive
 

use would have risen from .24 to .28 for women at gravidity one, from .35
 

to .41 for women at gravidity two, and from .40 to .43 for women at gravid­

ity three.
 

These results suggest that contraceptive use would be higher for the
 

women hospitalized for delivery in Cairo if their pregnancies had ended
 

more successfully. However, their rates of contraceptive use would still
 

be lower than that of women in Tehran. This is because women in Tehran
 

whose children have expertenced comparable rates of mortality are more
 

likely to have contracepted than women in Cairo.
 

The proportion of women who report that they want additional children
 

and the numbe, of additional chilren wanted is lower for the women in Cairo
 

than in Tehran. Child survivorship is an important determinant of the
 

desire to have additional children for both groups of women. 
 Child surviv­

orship is lower in CrAiro than in Tehran, but the desire to have additional
 

children is higher in Tehran than in Cairo. 
 If the children of women An
 

Cairo experienced the more favorable mortality rates of the children of
 

women in Tehran, their desire for additional children would be even lower,
 

and differences between Cairo and Tehran greater.
 

Last, the desire for addition,..":Idren and pregnancy outcomes both
 

affect contraceptive plans. Wome- ;:-:o
n '.ave had more children die are more
 

likely to want additional children than women none of whose or fewer of
 

whose children have died, and women who want no more childen are more
 

likely to plan to contracept than women whd want more children. Moreover,
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even controlling for the desire for additional children, mortality still
 

has an influence on contraceptive plans. It is likely that both child
 

spacing cor.3derations and insurance against future child losses-probably
 

explain the relationship between contraceptive plans and mortality,
 

controllihg for child desires.
 

Women in Tehran are more likely to plan to contracept than women in
 

Cairo, evea though women in Tehran are more likely to report that they
 

want additional children than are women in Cairo. 
 The primary reason for
 

this difference is that amopg women who plan to have additional children,
 

planned contraceptive use is much higher in Tehran than in Cairo. 
 Differ­

ences are much smaller for women who do not plan to have additional
 

children.
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V. Conclusion and Policy Implications
 

We have shown how pregnancy intervals are affected by contraceptive
 

use, breast-feeding practices, and the outcomes of previous pregnancies.
 

We have further discussed the effects of and interrelationships among all
 

of these factors on reproductive goals and future contraceptive plans.
 

That these associations are complex is abundantly evident from the
 

foregoing analyses.
 

The results obtained in this study may be useful in the formulation
 

and implementation of maternal and child health programs in the developing
 

world. For example, policies designed to reduce infant and childhood
 

morality will have greater impact on lengthening the interval between preg­

nancies (thus lowering the birth rate); (1) the stronger the relationship
 

between child survivorship and subsequent contraceptive use, and
 

(2) the greater the prevalence and duration of breast-feeding. Similarly,
 

improved child survivorship will lower the probability that women will want
 

additional children; outcomes of more recent pregnancies have greater
 

impact in this association than the outcomes of earlier pregnancies.
 

Viewed from a policy perspective, the findings of this study suggest
 

that, particularly in developing societies with high levels of infant and
 

childhood mortality and political-cultural barriers to the widespread
 

acceptance of modern contraception, programs aimed at improving childhood
 

survivorship are likely to have both direct and indirect effects on the use
 

of family planning and fertility behavior. 
 In addition to the individual,
 

family and societal benefits to be gained immediately as a consequence of
 

improved survivorship, our findings strongly indicate that future
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reproductive and contraceptive behavior will be favorably affected by
 

health programs that reduce the level of mortality of infants and children
 

in the developing world.
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Appendix A. 	Detailed Interpretation of Regression

Results: Chapter II (Tables 10-13)
 

Length of the Pregnancy Interval (Iran)
 

Introduction
 

The Variables included in the equation explain almost 46% 
of the vari­

ance in the length of the pregnancy interval (Table 10). The most impor­

tant variables are age, contraceptive use, breast-feeding, and parity.
 

Residence and education do not have a significant effect on the pregnancy
 

interval.
 

Pregnancy History
 

1. Last pregnancy outcome. 
Women whose last pregnancy (previous to
 

the current delivery) ended in a live birth and the child is still living
 

have pregnancy intervals almost 8 months longer than women whose last preg­

nancy ended in a spontaneous abortion (outcome effect 
= 9.7 months; parity
 

effect = -1.8 months). Therefore, even when contraception and breast­

feeding are included in the regression, pregnancy outcome still has an
 

effect on the pregnancy interval-clearly a larger effect than can be
 

accounted for by variations in postpartum amenorrhea. Motivational
 

factors, as discussed in the text, may account for some of this difference.
 

Women who have experienced child deaths excluding the penultimate have
 
I 

longer pregnancy intervals than women who do not, but this effect is small.
 

Each additional death increases the interval by .7 months.
 

Women whose last pregnancy ended in a child death have pregnancy
 

intervals almost three months longer than women with spontaneous abortions
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(outcome effect a 4.1 months; parity effect z -1.8 months; child loss
 

effect a .7 months).
 

Women with stillbirths have longer pregnancy intervals than women with
 

spontaneous abortions, but these differences are not significant.
 

2. Previous pregnancies. 
The more births a woman has previously had,
 

the shorter her pregnancy interval will be. 
 This effect has, however, only
 

a small effect on the length of interval. Each additional birth decreases
 

the interval by not quite two months. 
These results indicate that women
 

who have more children space their births closer together, suggesting that
 

women with more children may be more fecund than women with fewer children.
 

Women who have experienced child deaths excluding the penultimate have
 

longer pregnancy intervals than women who do not, but this effect, too, is
 

small-each additional death increases the interval by .7 months.
 

Other Variables
 

1. Age. 
 Older women have longer pregnancy intervals than younger
 

women. Each additional year adds 1.1 oonth to the pregnancy interval, 
so
 

that a woman aged 30 has a pregnancy interval about a year longer than one
 

aged 20. 
These results are in accord with declining fecundity with age.
 

2. Contraceptive use. Contraception increases the length of the
 

pregnancy interval; 
women using traditional contraception have pregnancy
 

intervals 16 months longer than women who do not use contraception, and
 

women who use modern contraception have intervals 22 months longer than
 

women who do not use contraception.
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3. Breast-feeding. Analysis indicates that breast-feeding, unless It
 

was prolonged, did not affect the length of the pregnancy interval. 
Not
 

until breast-feeding is continued for at least one year does it haie
 

significant effect on the length of the pregnancy interval. 
 Women who
 

breast-feed at least one year but less than 21 months have pregnancy inter­

vals about four months longer than women who do not breast-feed or
 

breast-fed for less than one year. Women who breast-feed for long periods,
 

21 months or longer, have pregnancy intervals almost 14 months longer than
 

women who do not breast-feed or breast-feed for short periods.
 

Use of Contraception during the Pregnancy Interval (Iran)
 

Introduction
 

The variables included in the equation explain about 9% of the vari­

ance in contraceptive use during the last pregnancy interval (Table 11).
 

Pregnancy History
 

1. Last pregnancy outcome. Women whose last pregnancy ended in a
 

surviving live birth are more likely to have used contraception than women
 

whose last pregnancy ended in a death. Compared to i'omen whose last preg­

nancy ended in a spontaneous abortion, their probability of having used
 

contraception is 32% higher. Women whose last child was born alive but
 

later died are more likely to have used contraception than women whose last
 

pregnancy ended in a spontaneous abortion. The probability difference is
 

9% (outcome effect = .13; = .02; child loss effect
parity effect = -.06).
 

Women whose last pregnancy ended in a stillbirth are no more likely to have
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used contraception than women whose last pregnancy ended in a spontaneous
 

abortion.
 

These results indicate that women whose last pregnancy ended in a live
 

birth, with the child currently surviving, are more likely to have used
 

contraception than women with other pregnancy outcomes.
 

2. Previous pregnancies. Higher parity women are more likely to have
 

used contraception than low parity wome. Each additional birth increases
 

the probability that t' women used coTtraception by 3%. As births
 

increase, it is not surprising to find that the motivation to use contra­

ception increases.
 

Child loss reduces the use of contraception. Each nonsurviving child
 

reduces the probability of contraceptive use during the interval by 6%.
 

Other Variable­

1. Education. Women with some education are more likely to have
 

contracepted than women with no education. Educated women are more likely
 

to want smuller families and to have information about contraception,
 

factors indicating greater use among educated women.
 

2. Age. Older women are more likely to have used contraception, even
 

when parity is controlled, than younger women. A one year increase in age
 

increases the probability of past use of contraception by .013-so that
 

women aged 30 heve a probability 13% higher than women aged 20 of having
 

used contraception during the last interval.
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3. Residence. 
Residence is found to be unrelated to contraceptive
 

Use, 

Desire for Additional Children (Iran)
 

Introduction
 

The variables included in the equation explain 16% of the variance In
 

desire for additional children (Table 12).
 

Pregnancy History
 

1. Current pregnancy outcome. 
Women whose current child dies at
 

birth or before the mother leaves the hospital have a 17% higher probabil­

ity of wanting additional cbildren than women who leave the hospital with a
 

living child.
 

2. Last (penultimate) pregnancy outcome. 
Women whose penultimate
 

pregnancy ended in a surviving li,e birtn have a probability 24% less of
 

wanting an additional child than women whose last pregnancy ended in a
 

spontaneous abortion. 
 Women whose last pregnancy ended in a nonsurviving
 

live birth or a stillbirth have a probability of wanting additional chil­

dren which is not statistically different from that of women whose last
 

pregnancy ended in 
a spontaneous abortion. 
 The penultimate outcome thus
 

exerts 
a greater impact on desired additional children than does the
 

outcome of the current pregnancy.
 

3. Previous pregnancies. Woijen who have had more births are less
 

likely to want additional children than lower parity women. 
 Each addi­

tional birth decreases the probability that a woman wants additional
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children by 9%. 
 Women who have lost children are more likely to want addi­

tional children than women whose children are all surviving. Each death
 

increases the probability that a woman will want additional children by 85.
 

These effects are almost equal in magnitude, though opposite in sign.
 

It would appear that surviving children, regardless of the number of births
 

and deaths, is the important variable affecting pregnancy plans.
 

Other Variables
 

1. Education. Women with more education are less likely to want
 

additional children than women with less education. 
Women with 1-4, 5-6,
 

and seven or more years of education are 5, 9, and 135 less likely, respec­

tively, to want additional children than women who have no education.
 

2. Age. The older the woman, the less likely she is to want addi­

tional children. Each additional year of age decreases the probability
 

that she wants additional children by .008, 
so that a woman of 35 has a
 

probability 8% below that of a woman of 25 of wanting additional children­

a weak effect.
 

3. Residence. 
 Urban residence has an unexpected effect. Women in
 

urban areas are 8% 
more likely to want additional children than'women in
 

rural areas.
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Planned Contraceptive Use (Iran)
 

Introduction
 

The most important variables affecting planned contraceptive use* are
 

the outcome of the current pregnancy and the desire for additional chil­

dren. The variables included in the equation explain 235 of the variance
 

in planned contraceptive use (Table 1B).
 

Pregnancy History
 

1. Current pregnancy outcome. 
Women whose current prtgnancy ended in
 

other than a surviving live birth have a probability 16% below that of
 

women whose pregnancy ended in a live birth of planning to use
 

contraception.
 

2. Last (penultimate) prenancy outcome. 
The results of the penulti­

mate pregnancy exerts m smaller impact on planned contraceptive use than
 

does that of the current pregnancy. The death of a live-born child reduces
 

the probability that a woman will plan to use contraception 85 below that
 

of women whose last pregnancy ended in a spontaneous abortion. Other birth
 

outcomes as compared to the base case do not exert 
a statistically
 

significant effect on contraceptive plans.
 

3. Previous pregnancies. 
Each birth increases the probability that a
 

woman will plan to use contraception by 15, and each infant or child death
 

reduces it by tke same amount.
 

*Induced abortions are 
excluded because the motivation to use contraception
 
will be different for this group than other women whose pregnancies have
 
not ended in a live birth.
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Other Variables
 

1. Education. Women with some education are more likely to plan to
 

use contraception than women with no education. Probabilities are about
 

equal for.women with 1-4s and 5-6 years of education, but the probability is
 

much greater for women with at least seven years of education.
 

2. Age. Older women are only very slightly less likely to plan to
 

use contraception than younger women. 
 This effect is surprising. However,
 

since attained parity is controlled in the regression, age probably serves
 

as a proxy for traditionalism rather than measuring fertility.
 

3. Residence. Residence has no effect on planned contraceptive use.
 

4. Previous contraceptive use. Women who used contraception in the
 

last pregriancy interval are more likely to plan to use contraception than
 

women who did not contracept. Differences between women who used modern
 

and traditional contraception are small; for both groups, the probability
 

of planning to use contraception is about T% higher than for women who did
 

not use any contraception.
 

5. Desire for additional children. Women who want additional chil­

dren are less likely to plan to use contraception than women who do not
 

went additional children. The probability difference between the two
 

groups is 23%.
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Length of the Pregnancy Interval (Egypt)
 

Introduction
 

The most important variables affecting the length of the pregnancy
 

interval are 
age, parity, previous pregnancy outcome, breastfeeding, and
 

contraceptive use. 
 Residence and education do not produce a significant
 

effect. 
All of the variables included in the equation explain 32% of the
 

variance in the length of the pregnancy interval (Table 10).
 

Pregnancy History
 

1. Last pregnancy outcome. 
Women whose penultimate pregnancy
 

resulted in a surviving live birth have a pregnancy interval 5.1 months
 

longer than women whose penultimate pregnancy resulted in 
a spontaneous
 

abortion. Women whose penultimate pregnancy resulted in a live birth but
 

the child subsequently died have a pregnancy interval 
1.1 months longe.,
 

than women whose last pregnancy ended in a sPontaneous abortion. Thus, a
 

live birth increases the pregnancy interval one to five months, depending
 

on whether the child is still living or has since died. 
 A stillbirth
 

increases the interval by 1.2 months.
 

2. Previous prenancie. Parity has a negative effect on the length
 

of the pregnancy interval. For each additional live birth, the pregnancy
 

interval decreases by 1.3 months. 
Child death (excluding the penultimate)
 

also has a negative effect on 
the length of the pregnancy interval,
 

although this effect is smaller than that for parity. 
For each additional
 

death, the interval decreases by .6 months. In short, women with more live
 

births have shorter pregnancy intervals than women with fewer live births,
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and women e:.periencing more child deaths have shorter pregnancy intervals
 

than women experiencing fewer or no child deaths.
 

Other Variables
 

1. Age. Age has a positive effect on the length of the pregnancy
 

interval. For each additional year of age, the pregnancy intervol is
 

increased by 1.4 months. 
Thus, older women have longer pregnancy intervals
 

than younger women.
 

2. Contraceptive use.* The use of controceptives increases the
 

length of the pregnancy interval. Women using contraceptives have preg­

nancy intervals 12.6 months longer than women using no contraceptives.
 

3. Breast-feeding. Breast-feeding has a positive effect on the
 

length of the pregnancy interval. The longer a woman breast-feeds, the
 

greater the impact on the pregnancy interval. Women who breast-feed for
 

six to 11 months increase the length of the pregnancy interval by 1.9
 

months above that of women who do not brea5t-feed or breast-feed for
 

shorter periods. Breast-feeding for 12 to 14 months and 15 to 20 months
 

increases the interval by 3.7 months and 6.1 months, respectively. Breast­

feeding for 21 months or more increase3 the length of the pregnancy inter­

val by 13.2 months.
 

*Modern and traditional contraceptives are combined for this analysis.
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Use of Contraception during the Pregnancy Interval (Egypt)
 

Introduction
 

The most important variables affecting the use of contraceptives dur­

ing the pregnancy interval 
are residence and education. 
All of the varia­

bles included oa the equation explain 7% of the variance in contraceptive
 

use 
during the last pregnancy interval (Table 11).
 

Pregnancy History
 

1. Last pregnancy outcome. 
The outcome of the pregnancy preceding
 

the current delivery produces a significant effect on past contraception
 

only when the last pregnancy resulted in 
a live birth and the child is
 

still living. 
When this is the case, the probability of having used con­

traceptives increases by 11% 
above that of women whose last pregnancy ended
 

in a spontaneous abortion.
 

2. Previous pregnancies. When the penultimate child is excluded,
 

parity has a positive effect on past contraceptive use, and child death has
 

a negative effect. 
 For each live birth, the probability that a woman used
 

contraceptives increases by 2%. 
 For each child death, this probability
 

decreases by 2%. 
 Therefore, each live birth increases, and each child
 

death decreases, the probatility of contraceptive use. These effects,
 

though equal in magnitude, are opposite in sign.
 

Other Variables.
 

1. Residence. Urban women 
are more likely to contracept than women
 

who reside in rural areas. 
 Urban rssidence increases the probability of
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having used contraceptives during the last pregnancy Interval by 14%. 
 This
 

effect is probably due to the greater availability of contraceptives in
 

urban areas.
 

2. Education. Women with some education are more likely to have used
 

contraceptives than women with no education; this probability increases
 

with education. 
One to four and five to six years of education increase
 

the probability of having used contraceptives during the last pregnancy
 

interval by 9%, 
and seven or more years of education increases the proba­

bility by 17%. 
 This effect leads to the conclusion that educated women
 

have more information on the use and availability of contraceptives than
 

women with no schooling and/or more motivation to use contraceptives.
 

3. Age. 
Age has a positive effect on contraceptive use. Foi each
 

year of age, contraceptive use increases by 1%. 
 Thus, older women are more
 

likely to have used contraceptives during the last pregnancy interval than
 

younger women.
 

Desire for Additional Children (Egypt)
 

Introduction
 

The most important variables affecting the desire for additional chil­

dren are residence, age, education, parity and pregnancy outcome. 
All of
 

the variables included in the equation explain 19% of the variance in
 

desire for additional children (Table 12).
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Pregnancy History
 

1. Current pregnancy outcome. Women who have unsuccessful current
 

outcomes have 3 higher probability of wanting additional children than
 

women Whose child is still living. The probability difference is 8%.
 

2. Last (penultimate) pregnancy outcome. Women whose last pregnancy
 

outcome resulted in a live birth and the child is still living are 23% less
 

likely to want additional children than women whose last pregnancy resulted
 

in a spontaneous abortion. A stillbirth decreases the probability of want­

ing additional children by 3%, and a live birth but subsequent death
 

decreases the probability by 65 compared to a spontaneous abortion. As was
 

found in Tehran, the penultimate outcome exerts a greater impact on a wom­

an's desire for additional children than does the outcome of the current
 

pregnancy.
 

3. Previous pregnancies. Parity has a negative effect on the desire
 

for additional children; child mortality has 8 positive effect.' Higher
 

parity women are less likely to want additional children than lower parity
 

women. The probability that a woman wants additional children decreases by
 

65 for each birth. Women experiencing child deaths are more likely to want
 

additional children than women who have not experienced any child deaths.
 

The probability that a woman wants additional children increases by 2% for
 

each child death. Thus, live births decrease the desire for additional
 

children and child deaths increase the desire for additional children.
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Other Variables
 

1. Residence. Urban residence exerts a negative influence on the
 

desire for additional children. Women living in urban areas are 9% less
 

likely to.want additional children than women living in rural areas.
 

2. Age. 
Older women are less likely to want additional children
 

than younger women. 
 For each year, the desire for additional children
 

decreases by .01; 30 year-old women are thus 10% less likely to want more
 

children than 20 year-old women.
 

3. Education. 
Educated women are less likely to want additional
 

children than women with no education. Women with one to four years of
 

education are 
4% less likely to want additional children, and women with
 

five or more years of education are 5% less likely to want additional chil­

dren, than women with no schooling.
 

Planned Contraceptive Use (Egypt)
 

Introduction
 

The most important variables affecting planned contraceptive use are
 

desire for additional children, outcome of the current pregnancy, and pre­

vious contraceptive use. All of the variables included in the equation
 

explain 33% of the variance in planned contraceptive use (Table 13).
 

Pregnancy History
 

1. Current pregnancy outcome. A successful pregnancy outcome is
 

associated with an increased probability that a woman will plan to
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contracept. When the current pregnancy results in other than a live 
birth,
 

the probability of planned contraception decreases by 7%.
 

The outcome 	of the penulti­2. Last (penultimate) pregnancy outcome. 


mate pregnancy is found to have no significant effect 
on planned
 

contraception.
 

Parity has a 	positive influence on planned
3. 	Previous pregnancies. 


and child death has a negative influence. For each addi­
contraceptive use 


tional birth the probability that a woman will plan 
to contracept increases
 

For each additional child death the probability that 
a woman will
 

by 15. 


plan to contracept decreases by 1%, although the latter association is not
 

statistically significant.
 

Other Variables
 

1. 	Residence, Urban residence has a positive affect on planned con-


Women living in urban areas are 4% more likely to plan to
 traceptive use. 


living in rural areas.
 use contraceptives than women 


2. Education. Educated women are more likely to plan to use contra­

ceptives than women with no education. The probabilities of planned con­

traceptive use are small and not statistically significant 
for women with
 

one to four and five to six years of education. However, women with seven
 

or more years of education have a probability of planned 
contraceptive use
 

6% higher than women with no education.
 

Age has no effect on planned contraceptive 
use.
 

3. Age. 


105
 



4. Previous contraceptive use.* Previous contraception positively
 

affects planned contraception. 
Women who used contraceptives on the last
 

pregnancy interval are 7% 
more likely to plan contraception than women who
 

did not use contraceptives in the last pregnancy interval.
 

5. Desire for additional children. 
Desire for additional children
 

has a great impact on planned contraception. Women who want additional
 

children are 49% less likely to plan contraception than women who do not
 

want additional children. Contraception for spacing purposes is thus far
 

less common than is contraception to limit family size.
 

#Modern and traditional contraceptives are combined for this analysis.
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Appendix B. 	Appropriateness of Ordinary Least Squares Regression

Analysis: A Comparison of Selected Results with Those
 
Obtained Using Logit Analysis
 

A frequent criticism of ordinary least squares (OLS) regression is
 

that it is not suitable for regression models in which the dependent varia­

ble is dichotomous and highly skewed. 
 In such instances, since the depend­

ent variable is not normally distributed jointly with the independent
 

variables, the parameters estimated by the model, eg, regression
 

coefficients, may not be consistent (see Hermalin, et al, 1979; Nerlove and
 

Press, 1973).
 

Many of the dependent variables of the regression analyses in the
 

present report are dichotomous and highly skewed. 
 We have noted previ­

ously, for example, that the proportion of women who want additional chil­

dren is as 
low as 22 percent in Egypt, yet over 80 percent in Nigeria.
 

Those who plan to use contraception account for 82 percent of the women
 

delivering in Egypt, and 91 percent of those delivering in Iran. 
 Such
 

observed distributions of the dependent variable suggest that orktinary
 

least squares may not yield appropriate probabilities based on known values
 

of the independent variables in the regression equation.
 

To test the appropria'.eness of OLS regression in such a context, we
 

have calculated adjusted probabilities relating to fertility and contracep­

tive intentions using both OLS regression and 
a recently available logit
 

analysis procedure. The comparative analysis is made for the subsample of
 

545 Egyptian women with exactly three pregnancies previous to the current
 

delivery. The distributions of the dichotomous dependent variables are
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presented in Table 19: 
 19 percent desire to have additional children, and
 

82 percent plan to use contraception.
 

The initial step in the calculation of comparable adjusted probabili­

ties is to obtain the logit coefficients for the same variables for which
 

OLS regression coefficients are available. 
These coefficients (not
 

presented) are then used in the calculation of adjusted probabilities, as
 

shown in Tqbles Al and A2. 
 It is of interest to note, in the comparison of
 

the results obtained using the two methodological procedures, that tndo­

pendent variables previously found to be significant (p < .05) using ordi­

nary least squares regression are found 
to be significant in the logit
 

procedure; those not significant in one prove to be not significant in the
 

other.
 

Although this agreement in statistical significance is encouraging, it
 

does not tell us whether the two procedures yield similar adjusted proba­

bility estimates of being in category i of the dichotomous dependent varia­

ble according to various possible levels of the independent variables.
 

Using the respective regression coefficients, these probabilities may be
 

calculated and compared.
 

Table Al presents estimated probabilities of desiring additional chil­

dren, for selected levels of independent variables included in the regres­

sion model, as 
calculated using OLS and logit procedures. Values may be
 

interpreted as the likelihood that a woman at a given category of one 
inde­

pendent variable and "average" on all the others will desire to have more
 

children. 
The extremely close agreement in probability estimates may be
 

observed in the table. Probabilities calculated from the logit analysis
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are only slightly lower than those derivrd though OLS regression; 
the
 

differences are consistent and hardly large enough to 
fault one procedure
 

in favor of the other.
 

OLS-logit comparison is offered on the probability
In Table A2, an 


that a woman will plan to use contraception following the 
current delivery.
 

While the agreement is not as striking as was found in 
the first example,
 

it may be argued that OLS does not result in inconsistent 
or inefficient
 

We
 
probability estimates rolative to those produced by 

logit regression. 


have already noted that the desire for additional children 
is by far the
 

most important single variable in predicting planned contraceptive 
use. 
 On
 

this variable, the magnitudes and differences in estimated 
probabilities
 

calculated through OLS (.45 for those desiring additional children vs 


for those not desiring additional children) are not substantially 
different
 

from the corresponding values derived from the logit 
procedure
 

(.50 vs .94).
 

We have demonstrated empirically, using two regression 
models dis­

cussed in the main body of this report, that in instances 
of highly skewed
 

and dichotomous dependent variables, estimated probabilities 
calculated
 

through ordinary least squares regression are very close 
to those obtained
 

from a considerably more sophisticated-and complex to program 
and
 

While the above strongly sug­interpret-procedure using logit analysis. 


gests that OLS is an appropriate procedure in the analysis of 
the data for
 

the present study, a critic could reply that this Appendix 
merely shows
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that both OLS and logit regression are similarly inappropriate models to
 

account for the relationships among the included variables. The present
 

authors feel it is beyond the scope of this research to further evaluate
 

the relative applicability of the methodological procedures used herein.
 

110
 



Table Al. 	 Adjusted probability* of desiring additional children, according
 
to survival status of previous pregnancies and the outcome of the
 
current pregnancy: OLS versus logit regression estimats (Egyp­
tian Women with 3 pregnancies previous to the *urrent delivery).
 

Estimated Probability of Dc.iring 
at least 1 Additional Child 
OLS Logit 

Previous pregnancy outcomes 
All livinS .12 .11 
2 living; 1 dead (last alive) .18 .16 
2 living; 1 dead (last dead) .09 .08 
1 living; 2 dead (last alive) .37 .38 
1 living; 2 dead (last dead) .30 .30 
All dead .63 .62 

Current pregnancy outcome
 
Surviving .18 .15
 
Not surviving .31 .28
 

*An estimate of the probability of desiring additional children for women in
 
specified categories of child survivorship who are "average" with respect
 
to all remaining variables in the regression equation.
 

N 545 
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Table A2. 	Adjusted probability of planned contraceptive use, according
 
to survival status of prt-vious pregnancies, outcome of the
 
current pregnancy, previous contraceptive use, and the desire
 
for additional children: OLS versus logit regression estimates
 
(Egyptian Women with 3 pregnancies previous to the current
 
delivery).
 

Estimated Probability of Planned
 
Contraceptive Use
 

OLS Logit 

Previous pregnancy outcomes 
All living .83 .90 
2 living; 1 dead (last alive) .90 .96 
2 living; 1 dead (last dead) .81 .87 
1 living; 2 decd (last alive) .70 .78 
1 living; 2 dead (last dead) .78 .86 
All dead .66 .77 

Current pregnancy outcome 
Surviving .83 .91 
Not surviving .69 .75 

Previous contraception 
Used .86 .94 
Not used .79 .87 

Desire for additional children 
Yes .45 .50 
No .91 .94 

N z 545
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