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Interpregnancy interval and risk of preterm birth and
neonatal death: retrospective cohort study
Gordon C S Smith, Jill P Pell, Richard Dobbie

Abstract
Objective To determine whether a short interval
between pregnancies is an independent risk factor for
adverse obstetric outcome.
Design Retrospective cohort study.
Setting Scotland.
Subjects 89 143 women having second births in
1992-8 who conceived within five years of their first
birth.
Main outcome measures Intrauterine growth
restriction (birth weight less than the 5th centile for
gestational age), extremely preterm birth (24-32
weeks), moderately preterm birth (33-36 weeks), and
perinatal death.
Results Women whose subsequent interpregnancy
interval was less than six months were more likely
than other women to have had a first birth
complicated by intrauterine growth restriction (odds
ratio 1.3, 95% confidence interval 1.1 to 1.5),
extremely preterm birth (4.1, 3.2 to 5.3), moderately
preterm birth (1.5, 1.3 to 1.7), or perinatal death (24.4,
18.9 to 31.5). They were also shorter, less likely to be
married, and more likely to be aged less than 20 years
at the time of the second birth, to smoke, and to live
in an area of high socioeconomic deprivation. When
the outcome of the second birth was analysed in
relation to the preceding interpregnancy interval and
the analysis confined to women whose first birth was
a term live birth (n = 69 055), no significant
association occurred (adjusted for age, marital status,
height, socioeconomic deprivation, smoking, previous
birth weight vigesimal, and previous caesarean
delivery) between interpregnancy interval and
intrauterine growth restriction or stillbirth. However, a
short interpregnancy interval ( < 6 months) was an
independent risk factor for extremely preterm birth
(adjusted odds ratio 2.2, 1.3 to 3.6), moderately
preterm birth (1.6, 1.3 to 2.0), and neonatal death
unrelated to congenital abnormality (3.6, 1.2 to 10.7).
The adjusted attributable fractions for these
associations were 6.1%, 3.9%, and 13.8%. The
associations were very similar when the analysis was
confined to married non-smokers aged 25 and above.
Conclusions A short interpregnancy interval is an
independent risk factor for preterm delivery and
neonatal death in the second birth.

Introduction
Several studies have shown that women with a very
short interval between pregnancies are at increased
risk of complications such as preterm birth, neonatal
death, and intrauterine growth restriction.1–10 However,
these studies do not clarify whether the associations
are due to confounding effects of adverse obstetric his-
tory or to demographic factors. Women with very short
interpregnancy intervals are more likely to have had
complications such as perinatal death, preterm birth,
and intrauterine growth restriction in their first
pregnancy.11 A short interpregnancy interval is also
associated with known demographic risk factors for
complications of pregnancy.12 13 Many previous studies
of the association between interpregnancy interval and
the risk of adverse outcome have lacked information
on maternal demographic factors and have had either
no information on the outcome of previous pregnan-
cies or minimal information. None of the studies that
were powered to detect differences in rare but
important outcomes, such as perinatal death and
extremely preterm birth, had data on key obstetric and
demographic confounders.6 7 9 10 We report the relation
between interpregnancy interval and the outcome of
first and second births in a cohort of 89 143 women.

Methods
Data sources
The Scottish Morbidity Record collects information on
clinical and demographic characteristics and outcomes
for all patients discharged from Scottish maternity
hospitals. The register is subjected to regular quality
assurance checks and has been greater than 99% com-
plete since the late 1970s.14 We linked records from the
register to records from the Scottish Stillbirth and
Infant Death Enquiry, a national register that routinely
classifies all perinatal deaths in Scotland. It is virtually
100% complete and has been described in detail
elsewhere.15 16 We also linked the records from different
pregnancies in the same women. All linkages were per-
formed as previously described.17

Study cohort
The population studied consisted of all second births
in Scotland in 1992-8. The study focused on births in
1992-8 as the Scottish Morbidity Record database
included smoking status only from 1992 onwards.
When studying the relation between interpregnancy
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interval and the outcome of the first pregnancy, we
used exclusion criteria (both pregnancies) of multiple
pregnancy, delivery outside the range 24-43 weeks’
gestation, and birth weight less than 500 g. We also
excluded cases in which the interpregnancy interval
was negative or implausibly short, a discrepancy
existed between the documented mode of delivery in
the first record and the previous caesarean delivery
field in the second record, or the number of previous
spontaneous or therapeutic abortions differed
between the first and second birth record. The last of
these processes excluded cases in which the records
were discrepant (fewer losses documented for the
second birth) and cases in which the woman had expe-
rienced losses between the two births (more losses
documented for the second birth). These inclusions
and exclusions identified the first study group.

We analysed the relation of interpregnancy interval
to the outcome of the second birth in a subgroup of
the main cohort. We defined this subgroup by exclud-
ing cases in which the first birth was outside the range
37-43 weeks, the first birth was a perinatal or infant
death, or the birth weight of the first child was less than
1500 g. We also excluded cases in which data were
missing on potential confounders in the second preg-
nancy record: maternal age, marital status, height, dep-
rivation category, or smoking status. We also excluded
cases in which the birth weight vigesimal of the first
pregnancy was missing. These inclusions and exclu-
sions identified the second study group.

Definitions

Maternal characteristics
In the comparison of risk of adverse obstetric outcome,
we considered the following demographic factors as
possible confounders: socioeconomic deprivation,
smoking, maternal age, and maternal height; their
classification has been defined elsewhere.18 We also
included marital status, defined as the status docu-
mented at the time of booking for antenatal care and
categorised into married and non-married.

Obstetric characteristics
We defined first births as either first pregnancies or
births preceded only by pregnancies that resulted in
abortion. We defined second births as having been
preceded by one pregnancy that did not result in abor-
tion. We defined gestational age at birth as the number
of completed weeks of gestation based on the
estimated delivery date contained in the clinical record.
Over the study period the vast majority of estimates of
gestational age in the United Kingdom incorporated
ultrasound measurements taken in the first half of
pregnancy.19 We defined interpregnancy interval as the
interval from the first birth until the estimated date of
the last menstrual period before the second pregnancy,
expressed in completed months. We calculated the
ultrasound corrected date of the last menstrual period
by subtracting the gestational age at birth from the date
of delivery. In order to avoid bias in categorisation of
interpregnancy interval, we used the categories used by
a previous large scale study.7

We categorised birth weight into sex specific and
gestational age specific vigesimals (20 equal groups)
derived from live births among the whole population.

We defined a small for gestational age baby as a liveborn
baby with a birth weight in the smallest vigesimal (that is,
0 to 5th centile), and the denominator was all live births.
We defined very preterm delivery as live births between
24 and 32 weeks’ gestation inclusive, and the denomina-
tor was all live births at or after 24 weeks’ gestation. We
defined moderately preterm delivery as live births
between 33 and 36 weeks’ gestation inclusive, with a
denominator of all live births at or after 33 weeks’ gesta-
tion. We defined spontaneous preterm birth as vaginal
birth at the given gestational age, excluding cases in
which labour was induced. We defined stillbirth as deliv-
ery of a dead baby at or after 24 weeks’ gestational age,
and the denominator was all births at or after 24 weeks’
gestational age. We defined neonatal death as death of a
liveborn infant in the first four weeks of life, and the
denominator was all live births.

Perinatal deaths
We defined deaths caused by congenital anomaly as
any structural or genetic defect incompatible with life
or potentially treatable but causing death. We classified
stillbirths as antepartum (deaths before the onset of
labour) or intrapartum (deaths during labour). We
classified the cause of antepartum stillbirth according
to a modified version of the Wigglesworth hierarchical
system,20 which is described in detail elsewhere.16 We
classified perinatal deaths into four mutually exclusive
categories: (a) all deaths related to fetal abnormality or
rhesus isoimmunisation; (b) unexplained stillbirths; (c)
all other stillbirths; and (d) all other neonatal deaths
(excluding category (a)).

Statistical analyses
We summarised continuous variables by the median
and interquartile range and used the Mann-Whitney U
test to make comparisons between groups. We made
univariate comparisons of dichotomous data by using
the �2 test ( > 5 observations in all cells) or Fisher’s
exact test ( ≤ 5 observations in one or more cells). The
P values for all hypothesis tests were two sided, and we
set statistical significance at P < 0.05. We used
multivariate logistic regression analysis to assess the
risk of adverse obstetric outcome. We did both univari-
ate and multivariate analyses on only those records
with no missing values for any of the maternal covari-
ates included in the multivariate model. We used the
Hosmer and Lemeshow test to assess the goodness of
fit of logistic regression models.21 We assessed the
statistical significance of interaction terms by using the
likelihood ratio test and assumed significance of inter-
actions at P < 0.01. We defined the attributable fraction
as Pr(exposed/disease)*(1 − 1/relative risk). This can
be conceptualised as the proportion of cases that
would have been prevented if the exposure did not
exist in a population. We calculated adjusted attribut-
able fractions after multivariate logistic regression by
using the method of Greenland and Drescher.22 We
used the Stata software package, version 7.0, for all
statistical analyses.

Results
The figure outlines the selection of the two study
groups. Approximately 5.4% of the cohort had an
interpregnancy interval of less than six months.
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Women who subsequently had a short interpregnancy
interval were more likely to have experienced compli-
cations in their first pregnancy (table 1). Compared
with women who had an interpregnancy interval of
18-23 months, those with an interval of less than six
months had a 30-50% excess of intrauterine growth
restriction and moderately preterm birth in their first
pregnancy, a fourfold excess of extremely preterm
birth, and a greater than 20-fold excess of perinatal
deaths. An excess of extremely preterm first births
existed among women whose subsequent interpreg-
nancy interval was 2-5 years.

All analyses of the outcome of the second birth
were confined to the subgroup of women whose first
birth was a term live birth. Even among this group, at
the time of their second delivery, women with a short
interval between their first and second pregnancy were
more likely to be aged less than 20, to smoke, and to
live in an area of high deprivation and were less likely
to be married, to be aged greater than 35, and to live in
an area of low socioeconomic deprivation (table 2).

On univariate analysis of obstetric outcome in the
second birth, women with a short interpregnancy inter-
val were more likely to have an extremely preterm birth,
a moderately preterm birth, or a neonatal death (table
3). The strength of these associations was attenuated by
adjustment for maternal age, marital status, height,
socioeconomic deprivation category, smoking, previous
birth weight vigesimal, and previous caesarean section,
but significant associations persisted in multivariate
analysis. The adjusted attributable fractions for these
associations were 6.1% (95% confidence interval 1.9% to
10.2%) for extremely preterm birth, 3.9% (1.3% to 4.2%)
for moderately preterm birth, and 13.8% (0.2% to
25.6%) for neonatal death unrelated to fetal abnormality.
The excess of preterm second births persisted when the
analysis was confined to spontaneous preterm births. An
interpregnancy interval of less than six months was
associated with an increased risk (compared with an
interpregnancy interval of 18-23 months) of spontane-
ous preterm birth, both 24-32 weeks (adjusted odds ratio
2.2, 95% confidence interval 1.2 to 4.1) and 33-36 weeks
(1.6, 1.2 to 2.2). The associations between interpreg-
nancy interval and unexplained stillbirth were virtually
identical when estimated using time to event methods
(data not shown).

We explored the relations between interpregnancy
interval, maternal age, and other maternal factors and
the outcome of the second birth in more detail. The
attenuation of the association between interpregnancy
interval and adverse outcome in multivariate analysis
was principally due to the effect of adjustment for age
(table 4). The odds ratio for interpregnancy interval
adjusted for age alone was very similar to the odds
ratio adjusted for age plus the other maternal
covariates. Maternal age less than 20 years at the time
of the second birth was strongly associated with
preterm birth and neonatal death. The association
remained statistically significant in multivariate analy-
sis but was attenuated by adjustment for both
interpregnancy interval and other maternal factors. No
statistically significant interactions existed between
interpregnancy interval and maternal age, marital

Second births, 1992-8 (n=144 457)

Study group 1 (n=89 143)

Study group 2 (n=69 055)

Data on birth weight and gestation available
for second pregnancy (n=144 043)

Data missing or ineligible (n=414)

Number of therapeutic or spontaneous abortions
identical in first and second records

First pregnancy within range 37-43 weeks, birth weight
>1500 g, and did not end in perinatal death (n=83 290)

Record for first pregnancy in 1980-98, interpregnancy
range 29-1826 days (inclusive) (n=107 414)

Data on birth weight and gestation available for first
pregnancy and no discrepancy between mode of delivery in

first record and previous caesarean field in second (n=105 270)

No missing values in second pregnancy record
for maternal height, deprivation category,

age, smoking status, or marital status

No record or outside
range (n=36 629)

Data missing or records
discrepant (n=2144)

Number differs (n=16 127)

Missing values (n=14 235)

First pregnancy outside range,
birth weight <1500 g, or ended

in perinatal death (n=5853)

Flow diagram of cohort selection

Table 1 Outcome of first pregnancy in relation to interval between first and second pregnancies (n=89 143)

Outcome of first pregnancy

Interpregnancy interval*

1-5 months 6-11 months 12-17 months
18-23

months* 24-59 months

No (%)
Odds ratio
(95% CI) No (%)

Odds ratio
(95% CI) No (%)

Odds ratio
(95% CI) No (%) No (%)

Odds ratio
(95% CI)

No of births 4816 – 11 927 – 15 771 – 15 014 41 615 –

Birth weight <5th centile 298 (6.6) 1.3 (1.1 to 1.5) 613 (5.2) 1.0 (0.9 to 1.1) 804 (5.1) 1.0 (0.9 to 1.1) 768 (5.1) 2347 (5.6) 1.1 (1.0 to 1.2)

Preterm delivery:

24-32 weeks 146 (3.2) 4.1 (3.2 to 5.3) 181 (1.5) 1.9 (1.5 to 2.4) 155 (1.0) 1.2 (1.0 to 1.6) 120 (0.8) 458 (1.1) 1.4 (1.1 to 1.7)

33-36 weeks 257 (5.9) 1.5 (1.3 to 1.7) 570 (4.9) 1.2 (1.1 to 1.4) 662 (4.3) 1.1 (1.0 to 1.2) 592 (4.0) 1830 (4.4) 1.1 (1.0 to 1.2)

Perinatal death:

All causes† 481 (10.0) 24.4 (18.9 to 31.5) 247 (2.0) 4.6 (3.5 to 6.1) 103 (0.6) 1.4 (1.1 to 2.0) 68 (0.4) 120 (0.3) 0.6 (0.5 to 0.9)

Fetal abnormality or rhesus 71 (1.5) 15.0 (8.6 to 26.1) 38 (0.3) 3.2 (1.8 to 5.8) 21 (0.1) 1.3 (0.7 to 2.6) 15 (0.1) 26 (0.1) 0.6 (0.3 to 1.2)

Unexplained stillbirth 188 (3.9) 30.5 (19.2 to 48.3) 87 (0.7) 5.5 (3.4 to 9.0) 37 (0.2) 1.8 (1.0 to 3.0) 20 (0.1) 36 (0.1) 0.6 (0.4 to 1.1)

All other stillbirths 109 (2.3) 20.4 (12.2 to 34.1) 55 (0.5) 4.1 (2.4 to 7.0) 21 (0.1) 1.2 (0.6 to 2.2) 17 (0.1) 24 (0.1) 0.5 (0.3 to 0.9)

All other neonatal deaths 110 (2.3) 23.4 (13.6 to 40.1) 65 (0.5) 5.5 (3.1 to 9.6) 23 (0.2) 1.5 (0.8 to 2.8) 15 (0.1) 34 (0.1) 0.8 (0.4 to 1.5)

All percentages calculated relative to appropriate denominators (see methods).
*Reference category for odds ratios was women with interpregnancy interval of 18-23 months.
†Seven perinatal deaths were not classified.
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status, height, socioeconomic deprivation category,
smoking, previous birth weight vigesimal, or previous
caesarean section in predicting adverse obstetric
outcome in the second pregnancy. The strengths of the
associations were virtually identical when confined to
married non-smokers aged 25 or above: in this group
an interpregnancy interval of less than six months was
associated with an odds ratios of 2.8 (1.3 to 5.9) for
extremely preterm birth and 1.7 (1.2 to 2.4) for moder-
ately preterm birth.

We considered the possibility that misclassification
of gestational age may have affected the results by
examining the association between interpregnancy
interval and absolute values of birth weight in the
second pregnancy. An interpregnancy interval of less
than six months was associated with an increased risk
of delivering a low birth weight neonate (adjusted odds

ratio 1.5, 1.2 to 1.8) or a very low birth weight neonate
(1.9, 1.0 to 3.4). We considered the possibility that
excluding the 14 255 cases with missing values for
potential confounders from the second study group
may have affected our results. However, univariate
analysis of second pregnancy outcomes including
these cases showed positive associations between a one
to five month interval (18-23 months as reference
group) and extreme preterm birth (odds ratio 2.8, 1.9
to 4.2), moderate preterm birth (2.0, 1.6 to 2.4), and
neonatal death unrelated to congenital abnormality
(3.2, 1.3 to 7.9).

Discussion
The main finding of this study is that in women having
a second birth a short preceding interpregnancy inter-

Table 2 Demographic factors at time of second pregnancy in relation to interpregnancy interval in women with previous term live
birth (n=69 055). Values are numbers (percentages)

Interpregnancy interval (months)

Total (n=69 055) P value1-5 (n=3282) 6-11 (n=8999) 12-17 (n=12 220) 18-23 (n=11 793) 24-59 (n=32 761)

Height (cm):

<155 349 (10.6) 843 (9.3) 1 068 (8.7) 1 125 (9.5) 3 614 (11.0) 6 990 (10.1)

<0.001155-170 2654 (80.9) 7160 (79.6) 9 868 (80.8) 9 398 (79.7) 26 299 (80.3) 55 379 (80.2)

>170 279 (8.5) 1005 (11.2) 1 284 (10.5) 1 270 (10.8) 2 848 (8.7) 6 686 (9.7)

Age (years):

<20 547 (16.7) 669 (7.4) 501 (4.1) 278 (2.4) 234 (0.7) 2 229 (3.2)

<0.00120-35 2624 (80.0) 7899 (87.8) 11 120 (91.0) 10 961 (92.9) 30 655 (93.6) 63 259 (91.6)

>35 111 (3.4) 431 (4.8) 599 (4.9) 554 (4.7) 1 872 (5.7) 3 567 (5.2)

Marital status:

Married 1949 (59.4) 6714 (74.6) 9 681 (79.2) 9 615 (81.5) 25 315 (77.3) 53 274 (77.2)
<0.001

Other 1333 (40.6) 2285 (25.4) 2 539 (20.8) 2 178 (18.5) 7 446 (22.7) 15 781 (22.8)

Deprivation category:

1 (least deprived) 484 (14.8) 1919 (21.3) 2 933 (24.0) 2 720 (23.1) 6 045 (18.4) 14 101 (20.4)

<0.0012-4 1915 (58.4) 5397 (60.0) 7 242 (59.3) 7 104 (60.2) 19 809 (60.5) 41 467 (60.0)

5 (most deprived) 883 (26.9) 1683 (18.7) 2 045 (16.7) 1 969 (16.7) 6 907 (21.1) 13 487 (19.5)

Smoking status:

Non-smoker 1839 (56.0) 6078 (67.5) 8 560 (70.0) 8 309 (70.5) 21 279 (65.0) 46 065 (66.7)

<0.001Ex-smoker 193 (5.9) 536 (6.0) 797 (6.5) 759 (6.4) 2 533 (7.7) 4 818 (7.0)

Smoker 1250 (38.1) 2385 (26.5) 2 863 (23.4) 2 725 (23.1) 8 949 (27.3) 18 172 (26.3)

Table 3 Crude and adjusted odds ratios for interpregnancy interval and the outcome of the second pregnancy (n=69 055)

Outcome of
second
pregnancy

Interpregnancy interval*

1-5 months (n=3282) 6-11 months (n=8999) 12-17 months (n=12 220)

18-23
months*

(n=11 793) 24-59 months (n=32 761)

No (%)

Odds ratio (95% CI)

No (%)

Odds ratio (95% CI)

No (%)

Odds ratio (95% CI)

No (%) No (%)

Odds ratio (95% CI)

Crude Adjusted† Crude Adjusted† Crude Adjusted† Crude Adjusted†

Birth weight
<5th centile

99
(3.0)

1.1
(0.9 to 1.4)

0.8
(0.7 to 1.1)

234
(2.6)

1.0
(0.8 to 1.1)

0.9
(0.8 to 1.1)

325
(2.7)

1.0
(0.8 to 1.1)

1.0
(0.8 to 1.2)

321
(2.7)

987
(3.0)

1.1
(1.0 to 1.3)

1.0
(0.9 to 1.1)

Preterm delivery:

24-32
weeks

32
(1.0)

3.1
(1.9 to 4.9)

2.2
(1.4 to 3.6)

46
(0.5)

1.6
(1.0 to 2.4)

1.4
(0.9 to 2.2)

48
(0.4)

1.2
(0.8 to 1.9)

1.2
(0.8 to 1.8)

38
(0.3)

122
(0.4)

1.2
(0.8 to 1.7)

1.1
(0.8 to 1.6)

33-36
weeks

130
(4.0)

2.0
(1.6 to 2.4)

1.6
(1.3 to 2.0)

218
(2.4)

1.2
(1.0 to 1.4)

1.1
(0.9 to 1.3)

280
(2.3)

1.1
(0.9 to 1.3)

1.1
(0.9 to 1.3)

244
(2.1)

800
(2.5)

1.2
(1.0 to 1.4)

1.2
(1.0 to 1.3)

Perinatal death:

Fetal
abnormality
or rhesus

6
(0.2)

1.4
(0.6 to 3.7)

1.2
(0.5 to 3.3)

12
(0.1)

1.0
(0.5 to 2.2)

1.0
(0.5 to 2.1)

17
(0.1)

1.1
(0.5 to 2.2)

1.2
(0.5 to 2.2)

15
(0.1)

45
(0.1)

1.1
(0.6 to 1.9)

1.1
(0.6 to 2.0)

Unexplained
stillbirth

7
(0.2)

1.6
(0.6 to 3.8)

1.2
(0.5 to 3.0)

10
(0.1)

0.8
(0.4 to 1.8)

0.7
(0.3 to 1.7)

20
(0.2)

1.2
(0.6 to 2.3)

1.2
(0.6 to 2.3)

16
(0.1)

55
(0.2)

1.2
(0.7 to 2.2)

1.2
(0.7 to 2.1)

All other
stillbirths

5
(0.2)

2.6
(0.8 to 8.1)

2.3
(0.7 to 7.2)

9
(0.1)

1.7
(0.6 to 4.5)

1.7
(0.6 to 4.5)

12
(0.1)

1.7
(0.7 to 4.2)

1.7
(0.7 to 4.3)

7
(0.1)

27
(0.1)

1.4
(0.6 to 3.2)

1.2
(0.5 to 2.8)

All other
neonatal
deaths

9
(0.3)

5.4
(1.9 to 15.2)

3.6
(1.2 to 10.7)

10
(0.1)

2.2
(0.8 to 6.0)

1.9
(0.7 to 5.2)

2
(0.0)

0.3
(0.1 to 1.6)

0.3
(0.1 to 1.5)

6
(0.1)

20
(0.1)

1.2
(0.5 to 3.0)

1.2
(0.5 to 3.0)

All percentages calculated relative to appropriate denominators (see methods).
*Reference category for odds ratios was women with interpregnancy interval of 18-23 months.
†Adjusted for maternal age, marital status, height, socioeconomic deprivation category, smoking, previous birth weight vigesimal, and previous caesarean section.
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val was an independent risk factor for extremely
preterm birth, moderately preterm birth, and neonatal
death not due to congenital abnormality. The
association occurred even among women whose first
pregnancy was a term live birth and persisted after
adjustment for maternal age, marital status, height,
socioeconomic deprivation category, smoking, previ-
ous birth weight vigesimal, and previous caesarean sec-
tion. The association was specific to preterm birth and
neonatal death, as no association existed between a
short interpregnancy interval and the risk of delivering
a growth restricted infant and the confidence intervals
were sufficiently narrow to exclude even a weak associ-
ation. When we examined the outcome of all first
births in relation to the subsequent interpregnancy
interval, women with a short interpregnancy interval
had a significant excess of intrauterine growth
restriction, preterm birth, and perinatal deaths in their
first births. Indeed, approximately 10% of women with
an interval of less than six months had a first birth that
had ended in perinatal death, compared with less than
1% of women with an interval of 18-23 months. These
observations are consistent with previous studies and
underline the importance of excluding women with
complications in their first birth when examining asso-
ciations between interpregnancy interval and the
outcome of the second birth.11

An association has previously been shown between
maternal age less than 20 years at the time of the sec-
ond birth and adverse obstetric outcome.23 In the
present study we could show that this association was
independent of interpregnancy interval and complica-
tions of the first pregnancy. However, the association
between maternal age less than 20 years and adverse
outcome was attenuated by adjustment for marital
status, socioeconomic deprivation category, smoking
status, height, previous birth weight vigesimal, and pre-
vious caesarean section, although a statistically
significant association persisted in multivariate analysis
(table 4). We cannot exclude the possibility that mater-
nal age less than 20 years is a marker for some other
environmental factor. However, it is unlikely that the
associations with a short interpregnancy interval were
due to unmeasured or residual confounding. Firstly,
after adjustment for maternal age, adjustment for
other maternal factors had very little effect (table 4).
Secondly, the strength of the association was virtually
unchanged when we confined the analysis to married,
non-smoking women aged 25 and above. Thirdly, no
statistically significant first order interactions occurred
between a short interpregnancy interval and other
maternal factors. Finally, the association was specific
for preterm birth and neonatal death. No association

existed between a short interpregnancy interval and
delivering a small for gestational age baby. In contrast,
a high socioeconomic deprivation category (that is,
more deprived) was significantly associated with deliv-
ering a small for gestational age baby in multivariate
analysis (data not shown).

The lack of association between interpregnancy
interval and growth restriction also suggests that the
relation between a short interpregnancy interval and
other adverse outcomes is unlikely to be due to deple-
tion of maternal nutritional reserves. A specific associ-
ation between a short interpregnancy interval and
preterm birth is biologically plausible. The control of
parturition is thought to be mediated by a two step
process of activation and stimulation.24 Activation is
defined as the up regulation of expression of a range of
contraction associated proteins, such as G protein cou-
pled receptors, in the weeks leading up to term. Stimu-
lation is defined as the process by which synthesis and
release of natural agonists for these receptors, such as
prostaglandins, initiates uterine contraction. We
hypothesise that failure to allow expression of contrac-
tion associated proteins to return to prepregnancy
levels may be the mechanism by which a short
interpregnancy interval predisposes to preterm birth.

We propose that women should be informed of a
small but significantly elevated risk of preterm birth

What is already known on this topic

Women with a short interval between pregnancies
are at increased risk of obstetric complications

These women also differ in their previous obstetric
complications and demographic characteristics

Whether the increased risk of adverse outcome
after a short interpregnancy interval is merely due
to confounding by obstetric and demographic
associations is unclear

What this study adds

Women with short intervals between pregnancies
are much more likely to have had complicated
first births and to have demographic risk factors
for obstetric complications

Even among women with an uncomplicated first
birth and after adjustment for maternal
demographics, a short interpregnancy interval was
associated an increased risk of preterm birth and
neonatal death

Table 4 Interpregnancy interval, maternal age, other demographic factors, and risk of adverse obstetric outcome

Outcome

Odds ratios (95% CI) for interpregnancy interval <6 months Odds ratios (95% CI) for age <20 years

Crude Adjusted 1 Adjusted 2 Adjusted 3 Crude Adjusted 1 Adjusted 2 Adjusted 3

Delivery 24-32 weeks 3.1 (1.9 to 4.9) 2.3 (1.4 to 3.8) 2.5 (1.5 to 4.0) 2.2 (1.4 to 3.6) 4.0 (2.6 to 6.2) 3.2 (2.0 to 5.1) 2.6 (1.6 to 4.2) 2.0 (1.2 to 3.4)

Delivery 33-36 weeks 2.0 (1.6 to 2.4) 1.7 (1.3 to 2.1) 1.7 (1.4 to 2.1) 1.6 (1.3 to 2.0) 2.3 (1.9 to 2.9) 2.2 (1.7 to 2.7) 1.6 (1.3 to 2.1) 1.5 (1.2 to 2.0)

Neonatal death
unrelated to
congenital
abnormality or
rhesus

5.4 (1.9 to 15.2) 3.8 (1.3 to 11.0) 4.3 (1.5 to 12.3) 3.6 (1.2 to 10.7) 8.4 (3.2 to 22.2) 5.6 (2.0 to 15.9) 5.0 (1.6 to 15.7) 3.5 (1.0 to 11.6)

Adjusted 1=adjusted only for maternal age or interpregnancy interval; adjusted 2=adjusted only for maternal smoking, socioeconomic deprivation, height, previous birth weight vigesimal, and
previous caesarean section; adjusted 3=adjusted for maternal smoking, socioeconomic deprivation, height, previous caesarean section, birth weight vigesimal, and maternal age or interpregnancy
interval.
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and perinatal death when they conceive shortly after a
birth. Contraceptive advice should be targeted towards
women who are most likely to have a subsequent short
interpregnancy interval—namely, teenagers and
women who have just experienced a perinatal loss.
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