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We use alarge, high-quality longitudina dataset on around 65,000 pregnancy outcomes
gathered over a period of more than twenty years from the MCH-FP Area of Matlab,
Bangladesh, to estimate the effects of the lengths of interpregnancy intervas (IPls) on
pregnancy outcomes and pregnancy duration. We find that, compared with IPIs of 27-50
months in duration, shorter preceding intervals increase the risk that the index pregnancy
will result in anontlive birth (particularly an induced abortion) and to some extent they
aso increase the likelihood of a premature live birth. 1PIs|ess than 6 monthsin duration
are associated with a 10-fold risk of an induced abortion, a5.8-fold risk of miscarriage,
and a 2.3-fold risk of adtillbirth compared to IPls of 27-50 months. A amilarly short 1P
is associated with a 0.3-week reduction in gestation duration compared to I1PIs of 27-50
months in duration for live births and tillbirths.
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Introduction

Thereis renewed programmetic interest in the effects of pregnancy spacing on infant, child, and
maternd heglth and surviva because family planning programs have the potentid to affect the timing of
pregnancies. This study investigates whether pregnancy spacing aso affects pregnancy outcomes and
gedtationa duretion.

Study Setting and Data

Our study uses data on pregnancies and their outcomes from the Matlab subdigtrict of
Bangladesh, a poor, traditiond, religioudy conservative, country in South Asa. These data have been
collected through the Demographic Survelllance System (DSS) of the Internationa Centre for
Diarrhoed Disease Research, Bangladesh (ICDDR,B). The DSS data on the timing of pregnancy
outcomes are of very high quality because they have been collected during regular household vigts
(every two weeks until 1997 and every month since then) by trusted femae community hedth workers.

The DSS data we use to study pregnancy outcomes contain information on 65,378 pregnancies
that occurred in the MCH-FP Area of Matlab between 1982 and 2002; 6,823 of these resulted in non-
live births. We restrict our atention to the MCH-FP Area because in this area information has been
collected on the date of the last menstrua period, enabling estimation of the gestation of pregnancy and
of the duration of the interpregnancy interval — the amount of time between the outcome of one
pregnancy and the conception of the next. We exclude from the analysis pregnancies that resulted in
multiple births, because such pregnancies are likely to be shorter.

Our andlyses dso control for variables that may affect pregnancy spacing, whether the pregnancy
resulted in alive birth, and the gestation of the pregnancy: the woman’s age and education, household
space (a proxy for the household's economic status), religion, whether the pregnancy was intended, and

the cdendar time of the events.

Methods
We have two dependent variables for this paper: pregnancy outcome and duration of

pregnancy. As noted above, the sampleis 65,378 reported pregnancies that occurred between 1982 and
2002 in the MCH-FP Areathat resulted in a angleton live birth or anon-live birth. We explain whether
the pregnancy ended with a miscarriage (5.6%), induced abortion (3.3%), stillbirth (3.0%), or live birth



(88.0%). For this same sample we dso estimate equations explaining the duration of pregnancy,
separady for pregnancies that ended with alive birth or stillbirth, amiscarriage, or an induced abortion.

When pregnancy outcome is our dependent variable of interest, we estimate a polytomous logit
regression that explains how the explanatory variables affect the likelihood of a miscarriage, induced
abortion, or illbirth, relaive to the likdihood of alive birth. We use OL S to estimate equations
explaining the duration of pregnancy.

We measure interpregnancy interva (1P1) by cdculating the amount of time between the date of
the outcome of the preceding pregnancy and date of last-menstrua period before the index pregnancy.
Figure 1 shows a digtribution of the preceding I1PIs for second and higher-order pregnanciesin the
M CH-FP Area for which we have data of the date of the last menstrual period before the conception.*
Nearly twenty percent of these pregnancies were preceded by an inter-pregnancy interva of lessthan 15
months, which is comparable to a two-year interva between births for index pregnancies that last nine
months, and just over 42 percent were preceded by an inter- pregnancy interval of lessthan 27 months,
which is comparable to athree-year interval between births for index pregnancies that last nine months.

! Date of last menstrual period (and hence estimated duration of pregnancy) is reported for 93.7% of pregnanciesin the
MCH-FP Area.



Figure 1. Didribution of Interpregnancy Intervals of Known Duration, in Months, in the MCH-FP Area
(excluding firgt pregnancies and index pregnancies that resulted in twins or triplets) (n=38,121)
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How Doesthe Duration of the Preceding I nter pregnancy Interval Affect Whether that Pregnancy
Resultsin aLiveBirth?

Table 1 shows the results of our polytomous logistic regression that explains whether a pregnancy
endsin an induced abortion, amiscarriage, or agtillbirth; live birth is the reference category. Selected
graphical results are shown in Figure 2.

Rdativeto alive birth, short interpregnancy intervas are highly associated with avery large
increase in the odds ratio of a non-live birth outcome. The odds of having an abortion is 10 (p<.001)
times that of having alive birth when awoman becomes pregnant within 6 months of a previous
pregnancy outcome. This suggests that many of the women who became pregnant within 6 months of a
previous pregnancy did not intend to do so and opted for an abortion to terminate the pregnancy. The
odds of having a miscarriage or adtillbirth after an interpregnancy interva of less than 6 months are dso
elevated rddive to having alive birth (OR=5.8, p<.001, and OR=2.3, p<.001, respectively).

Many of the other explanatory variables have datigticdly sgnificant effects. For example,
unwanted pregnancies are 3.95 (p<.001) times more likely than wanted pregnancies to end with an
induced abortion and 1.56 (p<.001) times more likely to end in a miscarriage compared to wanted



pregnancies. Other things the same, firgt pregnancies are much more likely to end in anon-live birth
(particularly a miscarriage or dtillbirth), whereas high parity is associated with asignificant decreasein
odds of abortion, miscarriage, and stillbirth, compared to parity of 2 or 3. Higher maternad education (1-
5 years and 6-10 years) and paterna education (6-10 years) are associated with increased odds of
induced abortion relative to those for mothers and fathers with no education. Higher maternal education
Is associated with a decreased odds ratio of miscarriage or tillbirth relative to mothers with no
education, perhaps because educated women are more likely to get good prenatal care. With regard to
maternd age, abortions are least likely among the women aged 18-19 and 20- 24, whereas they are most
likely among women who are 35 or more (OR=8.74, p<.001). Miscarriages and stillbirths are both more
common among older women, and have generdly decreased over time. Non-Mudim women are
sgnificantly more likely to have an induced abortion (OR=1.35, p<.001) relaive to Mudim women.

Wefind interesting effects of the type of preceding pregnancy outcome. Having had a preceding
pregnancy end with an induced abortion increases the risk that the current pregnancy will end with an
induced abortion (OR=1.86, p<.001) compared to if the preceding outcome was alive birth, implying
the some women get repeat abortions. However, if the preceding pregnancy ended in amiscarriage or a
dillbirth, the odds that the index pregnancy will end with an induced abortion are reduced by 89% and
79%, respectively (p<.001 for both). This may be due to the fact that women who recently had an
involuntary nont-live birth outcome want to replace their loss. We find that having any preceding non
live birth outcome sgnificantly decreased the risk of having amiscarriage for the index pregnancy.
Thereisareduction in the odds of having atillbirth if the preceding pregnancy ended in amiscarriage.
Perhaps women who recently had a non-live birth outcome are taking additiond precautions not to lose
the baby to a miscarriage or dillbirth again.



Figure 2 Odds Ratios of Effect of Duration of Preceding Interpregnancy Interva on Type of Pregnancy

Outcome
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Influences on Pregnancy Duration

We edtimate OL S regresson modes in which gestation in weeks is the dependent variable for
three different samples of pregnancies: (1) those that resulted in a dillbirth or alive birth, (2) those that
ended in miscarriage, and (3) those that ended with an induced abortion. The results of these models are
shownin Table 2.

Thereisadatigicdly sgnificant relaionship between short interpregnancy intervals and gestation
for live birth and illbirths. For inter- pregnancy intervas shorter than 6 months, for example, gestation
duration is 0.31 weeks shorter on average (p<.001) than for pregnancies following 27-to-50-month
intervals. For inter-pregnancy intervals between 6 and 8 monthsin duration, the reduction in getation is
0.27 weeks (p<.05) compared to pregnancies following 27-to-50-month intervals. The magnitudes of
these reductions in gestation are not very large, but they are satiticaly significant. Conde-Aguldo’s
(2004) systematic review of the literature on the effects of pregnancy intervas on prematurity finds that
approximately two-thirds of the studies found an association between short intervals and preterm birth,
whereas the remaining one-third of the studies found no association. Other characterigtics that relate to
pregnancy duration are month of birth (February is associated with longest gestation, and August with
the shortest), parity (higher parity decreases gestation duration), materna education (more education



increases gestation, perhaps because educated women are more likely to get prenatal care), and materna
age (older women have shorter gestation).

For the modd that includes only miscarriages, there is no evidence of areationship between short
interpregnancy intervas and the timing of miscarriages. Older materna age (>34) is associated with a
shorter gestation among the miscarried pregnancies, as is a termination date in March or April.

For the sample that includes only pregnancies that end with an induced abortion, interpregnancy
intervas between 9 and 14 months are associated with earlier abortions (0.86 weeks less than the
pregnancies following intervas of 27 to 50 months, p<.05). However, for the pregnancies that end in
abortion after very short interpregnancy intervals (less than 9 months), there is no difference between the
duration of the pregnancy compared to those following intervals of 27 to 50 months. Women with high
materna education (>11 years) have induced abortions that are 2.3 weeks earlier on average than
women with no education. Thisis probably because educated women who have induced abortionsin
Bangladesh are more likely to use mengirua regulation rather than less safe methods to terminate their
pregnancies (DavVanzo et d., 2004). Mengtrua regulations (MR) are typicdly done erlier ina
pregnancy than other forms of pregnancy termination because MR is only legd before a pregnancy is
clinically confirmed. First pregnancies and those of parity 8 or higher are aborted considerably later
(1.05 weeks and 1.32 weeks later, P<0.05 for both) than pregnancies of parity 2-3.

Additional Analysesto be Included in the PAA Paper

In addition to the andyses included in this extended abstract, our paper will investigate the
following variaions in how we specify the models described above. First, we will interact the shortest
intervas (1P1s<6 months) with the type of pregnancy outcome that began the interva to seeif effects of
very short intervals differ depending on the type of outcome that beginsthe interval. Second, we will
see whether the interva effects differs when we don’t control for whether the pregnancy was wanted,
particularly with regard to induced abortion options. Finaly, we will redefine the month varigbles to
refer to the time of conception rather than to the time of outcome. 1n addition, the PAA paper will
compare our results to those in other studies of fetal 1oss, abortion, and preterm birth, and will discuss
the implications of our findings.
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Table 1. Resultsof Polytomous Logistic Regresson for Pregnancy Outcome where Live Birth isthe
Reference Category (n=65,378)

Abortion Miscarriage Stillbirth

exp(R) Std. Err. exp(R) Sd. Err. exp(fd) Std. Err.
Interpregnancy I nterval Duration
IPI<6 months 10.03 011*** | 581 0.09***| 232 0.13***
IPl: 6-8 months 3.89 021*** | 322 024***| 243 0.18***
IFM: 9-14 months 3.02 014*** | 237 010***| 228 0.13***
IF: 15-26 months 197 011*** | 215 0.07***| 198 0.09***
IP1: 27-50 months (RC) 1.00 (--) 1.00 (--) 1.00 (--)
IPl: 51-74 months 133 0.12* 164 0.08***| 130 0.11*
IPI: 75 plus months 174 0.12*** 164 020***| 153 0.24**
IPl unknown 163 0.11*** 143 0.08***| 142 0.10**
Wantedness Status
Not Wanted 3.95 0.10*** 156 011***| 106 017
Wanted (RC) 1.00 ) 1.00 () 1.00 ()
Wanted unknown 0.92 0.09 0.66 0.06***| 0.76 0.07***
Parity
First pregnancy 477 010*** | 975 0.06***| 11.06 0.08***
Perity 4-7 057 008*** | 035 0.06***| 039 0.08***
Parity 8 plus 0.31 015*** | 022 013***| 027 0.16***
Maternal Education
Mother's Ed: 0 years (RC) 1.00 ) 1.00 (--) 100 (--)
Mother's Ed: 1-5 years 119 0.07* 094 004 0.89 0.06+
Mother's Ed: 6-10 years 1.60 0.08*** 0.80 0.06***| 071 0.08***
Mother's Ed: 11-16 years 1.00 0.18 0.56 012***| 039 0.18***
Mother's Ed unknown 055 031+ 0.64 0.14** 0.80 0.17
Father’s Education
Father's Ed: 0 years (RC) 1.00 () 1.00 () 100 ()
Father's Ed: 1-5 years 116 0.08+ 097 0.05 112 0.07+
Father's Ed: 6-10 years 129 0.09** 105 0.06 115 0.08+
Father's Ed: 11-16 years 114 013 108 0.09 092 013
Father's Ed unknown 102 0.09 0.92 0.06 0.99 0.07
Maternal Age
Mother's Age<18 0.84 017 041 020***| 017 0.18***
Mother's Age: 18-19 0.37 015*** | 0.30 0.08***| 024 0.20***
Mother's Age: 20-24 041 0.10*** 035 0.05*** 0.36 0.07***
Mother's Age: 25-29 (RC) 1.00 )] 1.00 () 1.00 ()
Mother's Age: 30-34 297 0.09*** 179 0.06***| 229 0.08***
Mother's Age: 35 plus 8.74 010*** | 455 0.08***| 4.68 0.20***
Religion
Non-Muslim 135 008*** | 091 0.05+ 1.09 0.07
Mudim (RC) 100 () 1.00 () 1.00 ()
Household Space Size
House Size Smallest Quartile (RC) 1.00 () 1.00 () 1.00 ()



House Size 2nd Quartile

House Size 3rd Quartile

House Size Largest Quartile
House Size unknown

Preceding Pregnancy Outcome
Preceding Outcome Live Birth (RC)
Preceding Outcome Abortion
Preceding Outcome Miscarriage
Preceding Outcome Stillbirth
Year

Y ear 1982-1986 (RC)

Year 1987-1991

Y ear 1992-1996

Y ear 1997-1999

Y ear 2000-2002

Month of Outcome

January

February

March

April

May

June

July

August

September

October

November

December (RC)

Constant

121
127
153
1.66

1.00
1.86
011
0.21

1.00
141
091
0.85
115

121
173
265
265
254
2.89
220
174
152
118
0.90
1.00

0.003

0.08*
0.08**
0.09***
0.14***

-)
0.15%**
0.21**+
0.23%*+

)
0'09***
012
013
012

0.16
0.15***
01 * k%
0.14***
0.1 * k%
0.24***
01 * k%
0.15***
0.14**
0.15
0.15
-)
0.20***

1.00
0.97
094
091

1.00
048
045
044

1.00
0.88
0.56
049
0.70

1.39
163
208
254
291
313
2.66
205
168
137
115
1.00
0.03

0.05
0.05
0.06
0.05+

-)
0.20* **
0.20***
0.12***

-)
0.06*
0.07***
0.08***
0.07***

0.10**
0.20***
01 * kK
0.09***
0.09***
0.09***
0.09***
0.09***
0.09***
0.09**
0.10

-)
0.12***

094
0.95
0.85
105

1.00
112
057
110

1.00
0.84
057
048
053

101
0.89
105
105
0.99
0.78
0.87
0.96
103
0.99
105
1.00
0.03

0.07
0.06
0.08+
013

)
0.22
0.14%**
0.13

-)
0.07*
O.(D***
0.10%**
0.10%**

011
0.12
011
0.12
0.12
013+
0.12
011
0.10
0.10
0.10
)
0.14***

+p<.10, * p<.05, ** p<.01, *** p<.001

note: exp(l3) = odds ratio
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Table 2. OLS Regressions on Pregnancy Duration in Weeks by Types of Pregnancy Outcomes

Stillbirth and Miscarriages Only Abortions Only
Livebirths Only (n=2,623) (n=945)
(n=57,759)
3 Std. Err. 3 St Err. 3 Sd. Err.

Interpregnancy I nterval Duration
IPI<6 months -0.31 007*** | -0.22 0.37 -0.19 0.45
IPl: 6-8 months -0.27 0.10* -0.33 053 -0.03 0.63
IFM: 9-14 months -0.04 0.07 0.65 0.38+ -0.86 0.40*
IF: 15-26 months -0.07 0.04 -0.24 024 -053 029+
IPI: 27-50 months (RC) ) () ()
IPl: 51-74 months -0.02 0.05 0.00 0.28 -0.03 0.33
IPI: 75 plus months -0.22 0.07** -0.08 034 -0.31 034
IPl unknown 0.29 0.05*** 0.05 0.32 -052 0.39
Wantedness Status
Not Wanted -0.09 0.08 0.69 0.40+ -058 0.30+
Wanted (RC) -) ) -)
Wanted unknown -0.12 0.04** -0.12 021 -0.72 0.31*
Parity
First pregnancy 0.02 004 -0.17 0.23 105 0.38**
Perity 4-7 -0.18 004*** | -052 0.26* 040 0.27
Parity 8 plus -043 0.08*** | -0.07 0.50 132 0.49**
Maternal Education
Mother's Ed: 0 years (RC) ) ) (--)
Mother's Ed: 1-5 years 0.08 0.03* 0.10 017 -0.19 0.24
Mother's Ed: 6-10 years 0.26 0.04*** | -0.36 022 -0.13 029
Mother's Ed: 11-16 years 0.61 0.09*** | -0.65 0.46 -2.31 0.58***
Mother's Ed unknown 012 0.09 020 0.68 -0.56 121
Father’s Education
Father's Ed: 0 years (RC) ) ) ()
Father's Ed: 1-5 years 0.01 0.04 -0.32 0.20 0.29 0.27
Father's Ed: 6-10 years 0.02 0.04 0.09 023 0.02 0.29
Father's Ed: 11-16 years 0.07 0.06 0.08 033 0.19 042
Father's Ed unknown 0.04 0.04 0.00 0.24 013 0.37
Maternal Age
Mother's Age <18 -0.16 0.09+ 0.19 040 -1.17 0.72
Mother's Age: 18-19 -0.09 0.06 054 031+ -0.74 0.64
Mother's Age: 20-24 -0.01 0.04 -0.02 021 023 0.39
Mother's Age: 25-29 (RC) ) () ()
Mother's Age: 30-34 -0.09 0.04* -042 0.25+ -0.36 031
Mother's Age: 35 plus -0.33 0.06*** | -0.60 0.30* -0.12 035
Religion
Non-Muslim 135 008*** | 0.8 021 -0.38 0.26
Muslim (RC) -) ) -)
Household Space Size
House Size Smallest Quartile (RC) ) ) ()
House Size 2nd Quartile 0.00 0.03 -0.26 020 -0.14 0.30
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House Size 3rd Quartile

House Size Largest Quartile
House Size unknown

Preceding Pregnancy Outcome
Preceding Outcome Live Birth (RC)
Preceding Outcome Abortion
Preceding Outcome Miscarriage
Preceding Outcome Stillbirth
Year

Y ear 1982-1986 (RC)

Y ear 1987-1991

Y ear 1992-1996

Y ear 1997-1999

Y ear 2000-2002

Month of Outcome

January

February

March

April

May

June

July

August

September

October

November

December (RC)

Constant

0.02
-0.02
-0.04

)
0.09
0.14
0.10

)
-182
-0.80
-041
-0.20

0.01
013
-0.01
0.01
0.00
-0.16
-0.22

-0.27
-027
-021

)
3646

0.03
0.04
0.07

0.14
0.08+
0.09

0.05%**
0'05***
0.04***
0.05***

0.06
0.06*
0.06
0.06
0.06
0.06*
0.%* * %
0.%* * %
0'05* * %
0.05* * %
0.05* * %

0.07%**

-0.15
0.29
-0.28

-)
049
0.00
017

)
-2.08
-0.35
-0.16
-0.06

-057
-0.38
-1.00
-104
-061
-0.03
0.06
019
-0.74
-049
-0.28
)
1053

0.20
0.25
0.39

0.76
0.36
0.46

029 *k*x
0.25
0.23
0.25

041
040
0.38*
0.37**
037+
037
037
037
0.39+
0.38
0.39

O.4 *k*

-0.28
-0.49

)
-053
-0.74
-0.02

)
-0.82
052
0.79
0.68

-0.13
0.17
0.15

-0.19
0.38
044
0.74
0.39
0.6
004

-067

)
7.16

0.29
0.33
0.50

043
0.74
0.79

046+
0.34
0.30**
0.32*

053
051
0.46
047
048
047
0.49
049
0.50
053
053

O}\.‘,8***

+ p<.10, * p<.05, ** p<.01, *** p<.001
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