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Objective To determine the risk of overall preterm birth (PTB)
and spontaneous PTB in a pregnancy after a caesarean section
(CS) at term.

Design Longitudinal linked national cohort study.
Setting The Dutch Perinatal Registry (1999-2009).

Population 268 495 women with two subsequent singleton
pregnancies were identified.

Methods A cohort study based on linked registered data from two
subsequent pregnancies in the Netherlands.

Main outcome measures The incidence of overall PTB and
spontaneous PTB with subgroup analysis on gestational age at
first delivery and type of CS (planned or unplanned).

Results Of 268 495 women with a singleton first pregnancy who
delivered at term, 15.76% (n = 42 328) had a CS. The incidence
of PTB in the second pregnancy was 2.79% (n = 1182) in women
with a previous CS versus 2.46% (n = 5570) in women with a

previous vaginal delivery (adjusted odds ratio [aOR] 1.14, 95%
confidence interval [CI] 1.07-1.21). This increased risk is mainly
driven by an increased risk of spontaneous PTB after previous CS
at term (aOR 1.50, 95% CI 1.38-1.70). Analysis for type of CS
compared with vaginal delivery showed an aOR on spontaneous
PTB of 1.86 (95% CI 1.58-2.18) for planned CS and an aOR of
1.40 (95% CI 1.24-1.58) for unplanned CS.

Conclusions CS at term is associated with a marginally increased
risk of spontaneous PTB in a subsequent pregnancy.

Keywords Caesarean section, mode of delivery, preterm birth,
risk factor, spontaneous preterm birth.

Tweetable abstract Caesarean section at term is associated with a
marginally increased risk of spontaneous PTB in a subsequent
pregnancy.
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Introduction

Preterm birth is a global health concern, and a leading
cause of perinatal mortality and paediatric morbidity.'”
The aetiology of preterm birth (PTB) remains, despite
many publications on the subject, largely indefinite.*
Although the main significant risk factor for PTB is prior
PTB,* in some cases PTB occurs after a previous birth at
term. In this population, specific risk factors have been
suggested.” Factors associated with an increased risk of PTB
in a subsequent pregnancy are an inter-pregnancy interval
of less than 18 months (odds ratio [OR] 1.37, 95% confi-
dence interval [CI] 1.21-1.55) and tobacco use started after

*Contributed equally to this paper.

first delivery (OR 2.33, 95% CI 1.61-3.38).° Other factors
in the obstetrical history do not seem to create an increased
risk: prolonged second stage of labour, induction of labour
or operative vaginal delivery.>” Recently, an association has
been suggested between preterm birth and an history of
CS*>®?_ A large multicentre cohort study observed an asso-
ciation between a history of CS and risk of overall PTB
(OR 1.2, 95% CI 1.1-1.3). Subgroup analysis showed a sig-
nificantly higher risk of spontaneous but not of iatrogenic
PTB.* A case-control study by Wong et al. also found that
women with a history of a CS had an increased risk of
PTB in the subsequent pregnancy (OR 2.20, 95% CI 1.57—
3.08).° That study, however, did not make a distinction
between spontaneous or iatrogenic PTB. With rising CS
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rates and persistent high PTB rates, a possible association
between the two requires further evaluation.">'®!" The
presence of a caesarean scar contributes to increased risk of
complications in a subsequent pregnancy such as placenta
praevia, abnormal adhesive placenta and placental abrup-
tion in a subsequent pregnancy'”. The uterine scar might
also develop a scar defect (‘niche’) with stasis of fluid or
blood. It is unclear if this might attribute to the risk of
PTB in a subsequent pregnancy."” The objective of this
study is to evaluate the risk on both overall PTB and spon-
taneous PTB after a previous CS at term.

Material and methods

Patients

We used data from the Netherlands Perinatal Registry (Per-
ined). This registry contains information on mothers and
children regarding pregnancy and delivery (>22 weeks of
gestational age) with a follow up until 28 days after the
delivery. Approximately 96% of all deliveries are recorded
in the Perined registry. The Perined database is an assem-
blage of three different registries, obtained by a validated
linkage: the midwifery registry, the obstetrics registry and
the neonatology registry of hospital admissions of newborn
neonates.'*'” The Netherlands Perinatal Registry processes
patient’s data anonymously, therefore patients’ consent is
not required. Data in the registry are recorded at child’s
level, therefore the structure of the registry does not pro-
vide follow up on outcomes of subsequent pregnancies in
the same mother. To create a cohort with data on first and
second delivery of the same mother, a longitudinal proba-
bilistic linkage procedure was performed. Details on the
first longitudinal linkage study (2000-2007) by Schaaf et al.
have been published elsewhere.'®'” In the second longitudi-
nal linkage study (birth dates between 1 January 1999 until
31 December 2009) more linkage variables have been
added; resulting in seven linkage varables.'®'” The Perined
registry approved use of the data for this study (Approval
no. 2017.22). Patients have not been involved in the devel-
opment of this research. From the longitudinal database,
we identified all women who delivered their first and sec-
ond child in The Netherlands between 1 January 1999 until
31 December 2009. We excluded all multiple gestations,
women with a first delivery at a gestational age >43.6 weeks
or <37.0 weeks, as well as women with one pregnancy or
both pregnancies complicated by congenital anomalies and
antenatal deaths. We also excluded women with either
hypertensive disorders of pregnancy (HD) or small-for-ges-
tational-age (SGA) neonates in the first pregnancy, as there
might be a common pathway leading to HD, SGA and
PTB, possibly through an abnormal angiogenic profile lead-
ing to placental insufficiency.'® SGA was defined as a birth-
weight below the 10th percentile according to the
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birthweight data of the Perined registry."® We evaluated
demographic and obstetrical baseline characteristics includ-
ing ethnicity, socio-economic status, maternal age, and
mean gestational age at delivery in first pregnancy and
spontaneous or iatrogenic onset of delivery in first preg-
nancy. The socio-economic status score was based on
national data from 2010 collected by the Netherlands Insti-
tute of Social Research (mean income level, the percentage
of households with a low income, the percentage of inhabi-
tants without a paid job and the percentage of households
with, on average, low education level) in a 4-digit postal
code area and is expressed as percentage of women with a
low economic socio-economic status score (<25th per-
centile).

Comparison

We compared perinatal outcomes between women with a
vaginal birth and a CS. The main outcome and secondary
outcomes were analysed for both groups. Secondly, women
with a prior CS were divided in subgroups based on mode
of delivery in first pregnancy: unplanned or planned CS.

Outcome measures

Our main outcome measure was PTB rate in the second
pregnancy. The ratios of total PTB and spontaneous PTB
in subsequent pregnancy were evaluated. Beside this, the
gestational age (GA) at delivery in the second pregnancy
after a CS versus a vaginal delivery was evaluated. The Per-
ined Registry contains fixed outcome measures, therefore
the core outcome sets which are internationally recom-
mended and used in clinical trials on this topic could not
be used.*’

Spontaneous preterm birth was defined as having spon-
taneous onset of labour and/or spontaneous rupture of the
membranes in the preterm period (<37.0 weeks of preg-
nancy). Preterm birth without spontaneous onset of labour
or spontaneous rupture of the membranes was considered
to be iatrogenic. A planned CS is defined as a CS planned
during pregnancy independently of the onset of labour. An
unplanned CS is defined as childbirth with the patients’
and obstetricians’ intention to deliver vaginally but which
ended up with a caesarean section due to intrapartum
complications. Unfortunately, the indications for planned
or unplanned CS are not reported consistently in the reg-
istry and were therefore left out of the analysis.

Analysis

To assess specifically the impact of spontaneous PTB after
prior CS at term, we performed a sensitivity analysis in
which we excluded women with HD and SGA (<pl10) neo-
nates in the first pregnancy. The outcome of the second
pregnancy was compared between women with a prior
vaginal birth and CS. We first compared the duration of
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pregnancy between those groups and then analysed the
time to iatrogenic delivery and time to spontaneous deliv-
ery using competing endpoints techniques in Kaplan—Meier
analysis. Subsequently, outcome of second pregnancy was
analysed for women with prior unplanned or planned CS
at term.

Data were analysed with the SAS statistical software
package, version 9.3. We performed univariate analyses
with the Student f-test for the continuous variables and the
x* test for the categories variables to compare baseline
characteristics. If the continuous variables were normally
distributed, the equal variance test was used and for skewed
distributions the unequal variance test was used.

PTB rates in the second pregnancy were adjusted for
maternal age at first delivery, ethnicity, socio-economic sta-
tus, recurrent HD, inter-pregnancy interval, and recurrent
SGA in a multivariable logistic regression analysis. All sta-
tistical tests were 2-sided; we chose a probability value of
0.005 as the threshold to indicate statistical significance.

Results

A total of 391 026 women delivered twice between 1 Jan-
uary 1999 and 31 December 2009. We applied the follow-
ing general exclusion criteria: multiple gestations
(n=11038), gestational age in first pregnancy
>43.6 weeks or <37.0 weeks (n = 26 807), pregnancies with
congenital anomalies (n = 18 091) and cases with antena-
tal death (n = 3215). After exclusion of all women with
HD (n =32 962) and SGA neonates (n = 30 454) in the
first pregnancy, 268 495 singleton pregnancies remained in
the analysis. Figure 1 shows the selection process. In the
first pregnancies, 226 167 (84.24%) children were born
vaginally and 42 328 (15.76%) children were born through
CS. Table 1 shows the baseline characteristics for both
groups.

Table 2a shows an overall incidence of PTB of 2.79%
(n=1182) in women with a previous CS versus 2.46%
(n =5570) in women with a previous vaginal delivery. A
marginally increased risk of PTB was observed after prior
CS at term (adjusted odds ratio [aOR] 1.14, 95% CI 1.07—
1.21) compared to prior vaginal delivery at term. This
higher risk of PTB in a subsequent pregnancy was observed
for women with a history of both unplanned and planned
CS when compared with women with a previous vaginal
delivery (aOR 1.11, 95% CI 1.03-1.20 versus aOR 1.22,
95% CI 1.09-1.36, respectively). Table 2b shows the analy-
sis on spontaneous PTB. The incidence of spontaneous
PTB is higher in women with prior CS (1.15%) than
women with prior vaginal delivery (0.75%, aOR 1.50, 95%
CI 1.38-1.70). We observed this effect after both unplanned
and planned CS when compared with vaginal delivery
(aOR 1.40, 95% CI 1.24-1.58 versus aOR 1.86, 95% CI

1.58-2.18, respectively). Table 3 illustrates GA at delivery
in the second pregnancy and shows that if women deliver
preterm after prior birth at term, most women deliver in
the late preterm period (between 34-37 weeks of gesta-
tional age). Survival analysis (Figure 2) validates these
results. We evaluated the risk of having iatrogenic PTB in
the subsequent pregnancy after CS compared with after
vaginal delivery and did not observe an increased risk
(aOR 1.03, 95% CI 0.95-1.12) in this cohort of women.

Discussion

Main findings

We studied the association between a first CS at term and
the risk of spontaneous PTB in the second pregnancy. We
observed a small increased risk of spontaneous PTB in the
second pregnancy in women with a history of CS at term.

Strengths and limitations

This study is based on national data from a population-
based perinatal registry that contains 96% of all pregnancy
and birth characteristics in The Netherlands, as well as
information on the subsequent pregnancy. The missing
data are mainly due to non-reporting by general practition-
ers and midwifes. The registration by obstetricians was
nearly complete (>99%). All women with a CS or a history
of a CS in our study delivered in the hospital; therefore, we
did not miss many cases due to non-reporting. The preva-
lence of CS in our cohort corresponds with epidemiological
data in previous publications.*!

There are some limitations of the study. First, not all
variables with potential effect on the primary outcome were
available in the National Perinatal Registry, such as body
mass index (BMI) and smoking. Moreover, not all details
concerning the first delivery were available. For instance,
no distinction can be made between first and second stage
of labour in the Perined registry. Therefore, we cannot
evaluate the influence of prolonged stage of labour on the
risk of PTB in the second pregnancy. Secondly, of particu-
lar importance is the exact calculation of gestational age.
The way the expected date of delivery of the studied preg-
nancies used in the Perined database was calculated is not
reported on an individual level and could either be based
on the first day of the last menstrual period and/or early
ultrasound; where there was a difference of 1 week, dating
by ultrasound prevailed. Thirdly, regarding the primary
outcome, the indication of iatrogenic preterm birth was
not registered, as it is not an obligatory field in the

registry.

Interpretation
Due to an increasing rate of CS, complications following
a CS have been studied extensively because of the
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All pregnancies (1999-2009)
n=391,026

Exclusion (n = 122,531):

- Multiple gestation 2.8% (n = 11,038)

- Fetal demise 0.8% (n = 3,215)

- Major congenital fetal malformation 4.6% (n = 18,091)

- Birth at first pregnancy <37+0 or >43+6 6.9% (n = 26,807)

- Hypertensive disorder in first pregnancy 8.4% (n = 32,962)

- Small for gestational age in first pregnancy 7.8% (n = 30,454)

n= 268,495

Vaginal birth in 1st pregnancy
84.24% (n = 226,167)

Term birth in 2nd pregnancy

97.54% (n = 220,597) 2.46% (n = 5,570)

Indicated PTB

69.89% (n = 3,893)

Spontaneous PTB
30.11% (n = 1,677)

Preterm birth in 2nd pregnancy

Cesarean section in 1st pregnancy
15.76% (n = 42,328)

Term birth in 2nd pregnancy
97.21% (n = 41,146)

Preterm birth in 2nd pregnancy
2.79 (n = 1,182)

Indicated PTB
59.48% (n = 703)

Spontaneous PTB
40.52% (n = 479)

Figure 1. Flowchart: mode of delivery in first pregnancy and type of preterm birth in second pregnancy

possible clinical implications for subsequent pregnancies.
Increased risk of several obstetrical adverse outcomes for
women with a history of CS have been reported, such as
a higher risk of haemorrhage, placenta praevia, uterine
rupture, repeat CS, but also HD and stillbirth.>*** It
has proven to be difficult in these studies to isolate the
attributable effect of a CS on the risk of adverse out-
come in a subsequent pregnancy from other (obstetrical)
characteristics. It seems that women who undergo a CS
have a higher a priori risk of adverse outcome compared

with women who deliver vaginally. In our study, this
was also reflected in the difference in the baseline char-
acteristics. The higher prevalence of total and sponta-
neous PTB in women with a history of a planned CS
might be illustrating the higher a priori risk of obstetrical
complications indication for a
planned CS. Certain confounding factors increase the risk
of both a planned CS and PTB, such as HD, fetal
growth restriction, and maternal obesity and maternal
diseases.”>*®* We observed this in this cohort of women

in women with an
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Table 1. Baseline demographics and clinical characteristics of women in their first and second pregnancy

Characteristics Mode of delivery 1st pregnancy P-value
Vaginal delivery (n = 226 167) CS (n = 42 328)
Non white race, n (%) 26 638 (11.78) 4552 (10.75) <0.0001
Low socio-economic status, n (%) 47 305 (26.45) 8242 (19.47) <0.0001
1st pregnancy
Maternal age, years, mean (£ SD) 28.39 (4.21) 29.36 (4.09) <0.001
GA at delivery, weeks, mean (+ SD) 39.70 (1.27) 39.69 (1.44) 0.25
Spontaneous onset of labour, n (%) 152 992 (67.65) 11 094 (26.21) <0.001
2nd pregnancy
Maternal age, years, mean (£ SD) 31.01 (4.20) 32.07 (4.07) <0.001
Hypertensive disorders, n (%) 5716 (2.53) 1541 (3.64) <0.001
SGA < p10, n (%) 13 895 (6.14) 2625 (6.20) 0.65
Spontaneous onset of labour, n (%) 174 540 (77.17) 18 214 (43.03) <0.001
Macrosomia (>4500 g), n (%) 9575 (4.23) 1911 (4.51) 0.009
Inter-pregnancy interval, months, mean (& SD) 23.76 (15.78) 23.28 (14.35) <0.001

GA, gestational age; SGA, small for gestational age; HD, hypertensive disorders of pregnancy; SD, standard deviation.

Table 2a. Total of preterm births in second pregnancy related to mode of delivery in first pregnancy

Mode of delivery in 1st pregnancy n Primary outcome in 2nd pregnancy

Preterm birth, n (%) Term birth, n (%) aOR (95%ClI)"

Vaginal delivery 226 167 5570 (2.46) 220 597 (97.54) =

All CS 42 328 1182 (2.79) 41 146 (97.21) 1.14 (1.07-1.21)
Unplanned CS 30 213 824 (2.73) 29 389 (97.27) 1.11 (1.03-1.20)
Planned CS 12 115 358 (2.96) 11 757 (97.04) 1.22 (1.09-1.36)

aOR, adjusted odds ratio; Cl, confidence interval; CS, caesarean section.
*Adjusted for: maternal age at first delivery, ethnicity, socio-economic status, recurrent HD, inter-pregnancy interval and recurrent SGA.

Table 2b. Spontaneous preterm birth in second pregnancy related to mode of delivery in first pregnancy**

Mode of delivery in 1st pregnancy n Primary outcome in 2nd pregnancy

Spontaneous preterm birth, n (%) Term birth, n (%) aOR (95% CI)*

Vaginal delivery 222 274 1677 (0.75) 220 597 (99.25) =

All CS 41 625 479 (1.15) 41 146 (98.85) 1.50 (1.38-1.70)
Unplanned CS 29 702 313 (1.05) 29 389 (98.95) 1.40 (1.24-1.58)
Planned CS 11923 166 (1.39) 11 757 (98.61) 1.86 (1.58-2.18)

aOR, adjusted odds ratio; Cl, confidence interval; CS, caesarean section.
*Adjusted for: maternal age at first delivery, ethnicity, socio-economic status, recurrent HD, inter-pregnancy interval and recurrent SGA.
**\\omen with indicated PTB in second pregnancy were excluded from this analysis.

as well. In several studies concerning the effect of CS on
adverse outcome in a subsequent pregnancy, a propor-
tion of these confounding factors have not been taken
into account. Wood et al. observed an association
between CS and stillbirth in the subsequent pregnancy in

the first instance. However, after re-analysis (including
multivariate analysis for confounding factors) this associ-
ation disappeared.”>** In our analysis, we evaluated a
low-risk population and corrected for maternal age, race
and socio-economic status.
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Table 3. Gestational age at delivery in second pregnancy after previous vaginal delivery at term versus planned or unplanned caesarean at term

GA at delivery in 2nd pregnancy

Mode of delivery in 1st pregnancy

Vaginal (n = 226 167)

Caesarean

Planned (n = 12 115) Unplanned (n = 30 213)

<28 weeks GA, n (%) 197 (0.09)
28-32 weeks GA, n (%) 380 (0.17)
32-34 weeks GA, n (%) 549 (0.24)
34-37 weeks GA, n (%) 4444 (1.96)
37-42 weeks GA, n (%) 220 597 (97.54)

1 (0.09) 3(0.11)
0(0.17) 3(0.18)

8 (0.23) 0 (0.30)

299 (2.47) 648 (2.14)

11 757 (97.04) 29 389 (97.27)

GA, gestational age.

1.0 # FH 1
f&g\t
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: k!
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3 091 2 2 2
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Gestational age of second pregnancy

2 3

—

1 Planned cesarean 2 Unplanned cesarean 3 Vaginal delivery

Figure 2. Time to birth in second pregnancy after caesarean versus vaginal delivery in first pregnancy

Previous publications on the association between a CS in
the first and PTB in the second pregnancy also show an
increased risk of PTB after a term CS.*>**73! Nevertheless,
the effect size is not concordant between studies. In a large
nationwide individual patient-level analysis, an odds ratio
of 1.2 (95% CI 1.1-1.4) for overall PTB in the second preg-
nancy and odds ratios of 1.4-1.9 for spontaneous PTB were
reported,4 which is in line with our results. This study
illustrates individual and population attributable risk fac-
tors for PTB and shows that a previous CS is associated
with an increased risk of PTB when corrected for prior
PTB.* Another study by Wong et al. showed a more than
twofold increased risk of PTB after term CS in a case-con-
trol study of 38 215 women. Comparable to our data, most
preterm deliveries in second pregnancy were late preterm

(34-37 weeks). However, there was no distinction made
between spontaneous and iatrogenic PTB in this cohort,
which might be an explanation for the greater effect size of
this study.’
results similar to ours, concluding that prior CS (both for

A recently published systematic review shows

elective and emergency indications) shows an increased risk
of subsequent PTB >32 weeks of pregnancy.’® Another very
recent publication of an American cohort study with a
comparable design to our study shows higher incidence of
spontaneous PTB and iatrogenic PTB after CS at term;
however, none of those results was statistically significant
after adjustment for confounding factors such as the indi-
cation for the prior CS.*’

However, despite these observations, the pathophysiolog-
ical pathway towards preterm birth after prior CS remains
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largely unclear. The increased risk of spontaneous PTB
might be attributable to the presence of the caesarean scar.
Possible pathways include abnormal placental implantation,
changed wuterine microenvironment with or without
increased inflammation, disruption or dehiscence of tissue,
affected cervical function due to cervical damage during
the prior CS or stasis of fluid or blood in the lower uterine
segment that might induce the cascade leading to preterm
birth.'***>? For instance, in women with prior CS the
incidence of a scar dehiscence (in the absence of uterine
scar rupture) has been reported to be 3.2% and is associ-
ated with preterm birth in a subsequent pregnancy.’

Conclusion

Women with one previous CS at term have a slightly
increased risk of having spontaneous PTB in a subsequent
pregnancy. Yet it is unknown whether there is a causal rela-
tionship or an association due residual to confounding.

Recommendations

Obstetricians need to be aware of the association between a
previous (planned or unplanned) CS at term and an
increased risk of spontaneous PTB in the subsequent preg-
nancy. However, the overall increase in risk of PTB is mod-
est, as the absolute risk of having PTB after a previous
birth at term is low (2.5% according our data).

Our findings support the need for further research on
the association between CS and PTB. PTB remains a major
health issue. Also, rising CS rates are a current health con-
cern. The World Health Organization (WHO) recommends
the CS rates should not to rise above 15%.>* Their system-
atic review shows that CS rates up to 10-15% are associ-
ated with decreases in maternal, neonatal and infant
mortality, and rates above 15% do not attribute to a fur-
ther decrease in mortality.”

So, the increasing CS rates have several consequences on
perinatal morbidity and mortality and might also attribute
to the PTB rates. We recommend that further research
focuses on reduction of CS rates.
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To determine whether a caesarean
section is a risk factor for preterm
delivery in a subsequent pregnancy is
challenging. As an experimental
approach raises ethical and feasibility
concerns, any clarification on the
issue relies on observational studies.
In this issue of the journal, Visser
et al. (BJOG 2020;127;610-7) tackle
this question wusing a national
administrative cohort of Dutch
women who delivered at term in
their first singleton pregnancy and
had a subsequent birth. Overall and
spontaneous preterm delivery rates
in the second pregnancy were com-
pared between those who delivered
by caesarean section or vaginally in
the first pregnancy. An adjusted odds
ratio of 1.14 in overall preterm birth
was observed in the caesarean section
group. The magnitude of the associa-
tion is similar to that of a recent
meta-analysis of cohort studies by
Zhang et al. (PLoS ONE 2019;14:
e0213784). Previous studies have
attributed the association to cervical
damage and formation of a uterine
scar that may affect uterine function
in future pregnancies. It is also possi-
ble that unmeasured characteristics
of women who are selected or self-
selected for a caesarean section are

associated with increased risk of

subsequent preterm delivery, such as
mode of delivery in the second preg-
nancy, body mass index, advanced
maternal age, diabetes, hypertension,
other  pregnancy  complications,
stress, and a myriad of social and
behavioural factors. Existing studies
have accounted for some of these
potential confounders but none has
convincingly ruled out residual con-
founding. Although meta-analyses
provide more robust evidence than

single studies, meta-analyses of
observational ~studies may carry
biases that are shared by the

included studies. A modest increase
of <15% in risk is likely to disappear
after accounting for unmeasured
confounders.

Additionally, both the exposure
and the outcome are heterogeneous.
Studying the broad association of any
type of caesarean section and any type
of preterm delivery may mask specific
pathways and dilute effects. Subgroup
analyses may provide clues to identify
where the action is and where it is
not. For example, Visser et al. found
that the overall association was actu-
ally driven by spontaneous (adjusted
odds ratio [AOR]: 1.50) but not iatro-
genic preterm birth, although the
ability of the study to detect associa-
tions with iatrogenic preterm birth

lessened after excluding women with
pregnancy hypertension and large
neonates. Going a step further, Visser
et al. also found that the association
with spontaneous preterm birth was
stronger among women who had a
planned caesarean section in the first
pregnancy (AOR: 1.86) than among
those who had an unplanned cae-
sarean section (AOR: 1.40). The mag-
nitude of these associations warrants
further scrutiny of preterm birth and
caesarean section typologies. Studies
to date have had a limited ability fully
to use longitudinal information span-
ning a woman’s repeated pregnancies.
As obstetric practice and the timing of
delivery in subsequent pregnancies
are conditioned by the context and
outcome of the first pregnancy, future
studies would benefit from collecting
detailed information on the clinical
profiles, mode of delivery and poten-
tial confounders across repeated preg-
nancies of the same women. Such
detailed longitudinal information
may be more informative if assembled
in well-designed studies testing speci-
fic pathways.
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