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ORIGINAL ARTICLE Early pregnancy

Pregnancy loss managed by cervical
dilatation and curettage increases the
risk of spontaneous preterm birth
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study question: Do women with a previous miscarriage or termination of pregnancy have an increased risk of spontaneous preterm birth
and is this related to previous cervical dilatation and curettage?

summary answer: A single previous pregnancy loss (termination or miscarriage) managed by cervical dilatation and curettage is
associated with a greater risk of SpPTB.

what is known already: Miscarriage affects 20% of pregnancies and as many as a further 20% of pregnancies undergo termination.
study design, size, duration: We utilized data from 5575 healthy nulliparous women with singleton pregnancies recruited to the
Screening for Pregnancy Endpoints (SCOPE) study, a prospective cohort study performed between November 2004 and January 2011.

participants/materials, setting, methods: The primary outcome was spontaneous preterm birth (deﬁned as spontaneous preterm labour or preterm premature rupture of membranes (PPROM) resulting in preterm birth ,37 weeks’ gestation). Secondary outcomes included PPROM, small for gestational age, birthweight, pre-eclampsia and placental abruption.
main results and the role of chance: Women with previous pregnancy loss (miscarriage or termination) were compared with
those with no previous pregnancy loss. There were 4331 (78%) women who had no previous pregnancy loss, 974 (17.5%) who had one early
previous pregnancy loss, 249 (4.5%) who had two and 21 (0.5%) who had three or four losses. Women with two to four previous losses, but
not those with a single loss, had an increased risk of spontaneous preterm birth (adjusted OR 2.12; 95% CI 1.55, 2.90) and/or placental abruption
(adjusted OR 2.30; 95% CI 1.36, 3.89) compared with those with no previous pregnancy. A single previous miscarriage or termination of pregnancy where the management involved cervical dilatation and curettage was associated with an increased risk of spontaneous preterm birth
(adjusted OR 1.64; 95% CI 1.08, 2.50; 6% absolute risk and adjusted OR 1.83; 95% CI 1.35, 2.48; 7% absolute risk, respectively) compared
with those with no previous pregnancy losses. This is in contrast with women with a single previous miscarriage or termination managed nonsurgically who showed no increase risk (adjusted OR 0.86; 95% CI 0.38, 1.94; 3.4% absolute risk and adjusted OR 0.87; 95% CI 0.69, 1.12;
3.8% absolute risk, respectively).
limitations, reasons for caution: Although every effort was made to record accurate previous pregnancy data, it was not
feasible to conﬁrm the history and management of previous pregnancy loss by hospital records. This may have introduced recall bias.

wider implications of the findings: This large prospective cohort study of healthy nulliparous women has demonstrated that
women with either a previous miscarriage or termination of pregnancy were at increased risk of spontaneous preterm birth if they were managed
by procedures involving cervical dilatation and curettage. However, overall, women with a single pregnancy loss did not have an increased risk of
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having any other of the adverse pregnancy outcomes examined. In contrast, two to four previous pregnancy losses were associated with an
increased risk of having a pregnancy complicated by spontaneous preterm birth and/or placental abruption. Research is required to determine
whether non-surgical management of miscarriage or termination of pregnancy should be advocated over surgical treatment.

study funding/competing interest(s): New Zealand: New Enterprise Research Fund, Foundation for Research Science and
Technology; Health Research Council; Evelyn Bond Fund, Auckland District Health Board Charitable Trust.
Australia: Premier’s Science and Research Fund, South Australian Government.
Ireland: Health Research Board.
Leeds: Cerebra Charity, Carmarthen.
Manchester: National Health Service NEAT Grant; Manchester Biotechnology and Biological Sciences Research Council; University of Manchester Proof of Concept Funding.
King’s College London: Guy’s and St Thomas’ Charity.
King’s College London and Manchester: Tommy’s—The Baby Charity.

trial registration number: N/A.

Introduction
Miscarriage affects 20% of pregnancies (Regan and Rai, 2000), and in
some regions including England and Wales as many as a further 20% of
pregnancies undergo termination (Department of Health, 2011). Surgical evacuation of uterus with dilatation of the cervix is a common procedure for both spontaneous miscarriage (up to 80% of cases; Hemminki,
1998) and termination of pregnancy (57 –75%; Sedgh et al., 2007,
2012; Pazol et al., 2011).
Currently, women who have had one or two miscarriages or terminations of pregnancy are not considered high risk in subsequent pregnancies and consequently do not receive any altered or increased
antenatal surveillance. The current data regarding adverse pregnancy
outcomes following previous miscarriage are mixed and often conﬂicted
(Schoenbaum et al., 1980; de Haas et al., 1991; Eskenazi et al., 1991;
Ekwo et al., 1993; Basso et al., 1998; Buchmayer et al., 2004; Sheiner
et al., 2005; Hammoud et al., 2007; Bhattacharya et al., 2008; van Oppenraaij et al., 2009).
Similar conﬂicting data exist regarding previous terminations of pregnancy and adverse pregnancy outcomes (Hogue et al., 1983; Pickering
and Forbes, 1985; Atrash and Hogue, 1990; Lang et al., 1996; Zhou
et al., 1999; Ancel et al., 2004; Moreau et al., 2005; Raatikainen et al.,
2006; Smith et al., 2006). No difference in the risk of miscarriage,
preterm delivery or small for gestational age (SGA) was observed in
women with a previous termination of pregnancy managed by a
medical technique or by vacuum aspiration, respectively, in one of the
most recent large (11 814 participants) long-term safety studies on termination of pregnancy (Virk et al., 2007). However, the conﬂicting data
possibly reﬂect differences in study design, lack of control for potential
confounders (e.g. body mass index (BMI), smoking, substance abuse
and low socio-economic status), inappropriately selected controls
and/or a selection of heterogeneous populations including women of
varying parities and co-existing medical conditions.
While there may be causative factors related to early pregnancy loss
and complications in a subsequent pregnancy, the method of management of the pregnancy loss may also be inﬂuential. The traditional management of ﬁrst trimester miscarriage or termination is cervical dilatation
and curettage but in the absence of any strong evidence, women who

have received surgical management are not generally informed of any
potential risks in subsequent pregnancies nor do they usually receive
altered antenatal care in subsequent pregnancies.
The aims of this study were 2-fold. First, we sought to clarify whether
previous miscarriage or termination of pregnancy was associated with
subsequent adverse pregnancy outcomes in a prospective cohort of nulliparous women. Secondly, we investigated whether any association was
mediated by procedures involving cervical dilatation and curettage.

Methods
SCOPE (Screening for Pregnancy Endpoints) is a prospective, multicentre
cohort study with the primary aim of developing screening tests to predict
pre-eclampsia, SGA infants and spontaneous preterm birth. In this study,
data from the SCOPE study were used to assess the risks associated with
previous pregnancy loss. SCOPE participants were healthy nulliparous
women with singleton pregnancies recruited between November 2004
and January 2011 in Auckland, New Zealand, Adelaide, Australia, Cork,
Ireland, and Manchester, Leeds and London, UK. Women were recruited
at 15 + 1 -week gestation through hospital antenatal clinics, obstetricians,
general practitioners, community midwives, self-referral in response to
advertisements or recommendations of friends, as previously described
(McCowan et al., 2009; North et al., 2011). Women were excluded if they
were considered to be at high risk of pre-eclampsia, SGA babies or spontaneous preterm birth due to underlying medical conditions or gynaecological
history, if they had experienced three or more previous miscarriages or
three or more terminations of pregnancy, or if they had received interventions, such as aspirin, that might modify pregnancy outcome.
Ethical approval was obtained from local ethics committees [New Zealand
AKX/02/00/364, Australia REC 1712/5/2008, London, Leeds and Manchester 06/MRE01/98 and Cork ECM5(10)05/02/08] and all women provided written informed consent.
SCOPE participants were interviewed and examined by SCOPE research
midwives at 15 + 1 and 20 + 1 weeks’ gestation. At the time of the interview, data were entered on an internet-accessed central database with a
complete audit trail (MedSciNet). Participants were followed up prospectively, with pregnancy outcome data being collected by research midwives.
Each participant’s data was individually checked. Data entry errors in the lifestyle questionnaire were checked manually and a customized software
program was used to detect any systematic data entry errors. The primary
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the analyses as a three-category variable: (i) no pregnancy loss, (ii) one previous pregnancy loss and (iii) two to four previous pregnancy losses.
Subgroup analyses were performed to assess the effect of previous miscarriages on adverse pregnancy outcomes. This was done by generating a threecategory variable: (i) no previous pregnancy, (ii) one previous pregnancy
ending in miscarriage and (iii) two previous pregnancies ending in miscarriages. Women who had previous terminations of pregnancy were excluded
from the miscarriage analyses. Similar subgroup analyses were performed to
assess the effect of terminations of pregnancy on adverse pregnancy
outcome. This was done by generating a three-category variable: (i) no previous pregnancy, (ii) one previous pregnancy ending in termination and
(iii) two previous pregnancies ending in terminations. Women who had
previous miscarriages were excluded from the termination analyses.
The secondary aim of the study was to investigate the effect of pregnancyloss management method on the risk of adverse pregnancy outcomes. Previous cervical dilatation and curettage was represented in the analyses as a
three-category variable: (i) no previous cervical dilatation and curettage,
(ii) one previous cervical dilatation and curettage and (iii) two or three previous cervical dilatations and curettage.
To investigate the effect of pregnancy loss management method on the risk
of spontaneous preterm birth, the previous miscarriage models and the previous termination models were repeated for (i) no cervical dilatation and curettage and (ii) women managed by cervical dilatation and curettage. In all
models, the reference group consisted of women with no previous recognized pregnancies. These analyses were restricted to women with only
either one previous miscarriage or one previous termination of pregnancy.
To examine whether there was a signiﬁcant difference in the risk of
preterm birth between women managed surgically compared with women
managed non-surgically, two further analyses were performed. First,
women with one previous miscarriage managed non-surgically were compared with women with one previous miscarriage managed surgically by
restricting the logistic regression models to women with one previous miscarriage only. Secondly, women with one previous termination managed nonsurgically were compared with women with one previous termination
managed surgically by restricting the logistic regression models to women
with one previous termination only.
A ﬁnal subgroup analysis was performed to investigate the impact of
cervical length on the observed increased risk of spontaneous preterm
birth. A binary variable was generated indicating whether cervical length
was .30 or ≤30 mm. This variable was included in the spontaneous
preterm birth models to assess whether cervical length may partly explain
any observed associations.
All statistical analyses were performed in STATA 10.0.

Results
Of the 5690 women who were recruited to the SCOPE study, 5575
(98%) were included in this study (Fig. 1). There were 4331 women
(78%) who had no history of miscarriage or termination, 974 (17.5%)
who had one previous pregnancy loss, 249 (4.5%) who had two previous
pregnancy losses and 21 (0.5%) who had three or four previous pregnancy losses. Women with previous pregnancy losses tended to be
older, more likely to be overweight, more likely to have a family
history of miscarriage, and less likely to have consumed alcohol in pregnancy but more likely to be smokers compared with those with no previous pregnancy loss (Table I).
Whilst a single pregnancy loss was not associated with a statistically signiﬁcant increase in adverse pregnancy outcomes, women with two to
four previous pregnancy losses were at signiﬁcant increased risk of spontaneous preterm birth (adjusted OR 2.12; 1.55, 2.90) and/or placental
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outcome was spontaneous preterm birth. Secondary outcomes included
preterm premature rupture of membranes (PPROM) resulting in spontaneous birth, SGA, pre-eclampsia, placental abruption and birthweight.
Pregnancy loss was deﬁned as a combination of one or two previous miscarriages and/or one or two previous terminations of pregnancy. Miscarriage
was deﬁned as spontaneous pregnancy loss ,20 weeks’ gestation. Previous
miscarriage was further classiﬁed as having occurred by 10 weeks’ or after
10 weeks’ gestation. Gestation of miscarriage or termination was deﬁned
as the number of weeks when a previous pregnancy miscarried or ended surgically or non-surgically. Medical management was deﬁned as management of
termination or miscarriage involving any of ‘misoprostol (Cytotecw), gemeprost (Cervagenw), Mifeprix or ru486 (mifepristone) or prostaglandin f2a.
For missed miscarriage, the estimated time of demise was recorded. The
management of previous miscarriage and/or termination of pregnancy
was also recorded as either involving cervical dilatation and curettage or
not involving any form of cervical dilatation, i.e. non-surgical management
only. The estimated date of delivery was calculated from a certain last menstrual period (LMP) date. The estimated date of delivery was only adjusted if
either a scan at ,16 weeks’ gestation found a difference of 7 or more days
between the scan gestation, when calculated by the LMP, or at a 20-week
scan, a difference of 10 or more days was found between the scan gestation,
when calculated from the LMP. If the LMP date was uncertain, scan dates
were used to calculate the estimated date of delivery.
Spontaneous preterm birth was deﬁned as spontaneous onset of labour
(,37 weeks’ gestation) resulting in preterm birth at ,37 weeks’ gestation.
This included women with PPROM. PPROM was also examined as its own
distinct outcome and was deﬁned as spontaneous preterm birth where the
woman presented with conﬁrmed rupture of membranes in the absence of
labour, and the time between the rupture of membranes to delivery was at
least 6 h greater than the duration of established labour (i.e. duration of
ﬁrst stage + duration of the second stage), i.e. rupture of membranes occurred at least 6 h before the onset of established labour. SGA was deﬁned
as birthweight below the 10th customized centile adjusted for maternal
weight, height, parity, ethnic group and infant sex (www.gestation.net;
Gardosi JFA, 2007). Placental abruption was deﬁned by evidence of retroplacental clot at delivery and ﬁnally, pre-eclampsia was deﬁned as systolic blood
pressure ≥140 mmHg and/or diastolic blood pressure ≥90 mmHg on at
least two occasions 4 h apart after 20 weeks’ gestation but before the
onset of labour or post-partum, with proteinuria (24 h urinary protein
≥300 mg, or spot urine protein to creatinine ratio ≥30 mg/mmol creatinine, or urine dipstick protein ≥2+) or any multisystem complication of preeclampsia (Brown et al., 2000).
Student’s t-test or Mann – Whitney U-test was used to compare continuous variables and x 2 was used to compare categorical variables in relation to
previous pregnancy loss(s), previous miscarriage(s) only and previous termination(s) only. In all the statistical tests, women with no previous pregnancy
represented the reference group. Logistic regression and linear regression
were used to analyse the binary (all outcomes excluding birthweight) and
continuous (birthweight) outcome measures, respectively. Logistic regression models were adjusted for maternal age, smoking, alcohol consumption,
ethnicity, BMI, infant sex, marital status and income. The logistic models were
further adjusted for any clustering effect of SCOPE centres using the ‘cluster’
option in STATA which speciﬁes that the standard errors allow for intragroup
correlation, relaxing the usual requirement that the observations be independent. That is, the observations are independent across groups
(centres) but not necessarily within groups. Models were also examined
for the potential confounding effects of maternal and sister history of miscarriage but the results were not changed materially. The linear regression for
birthweight was adjusted for the same variables as the logistic models in addition to gestational age at delivery.
The initial analyses examined the overall effects of previous pregnancy loss
on adverse pregnancy outcomes. Previous pregnancy loss was represented in
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abruption (adjusted OR 2.30; 95% CI 1.36, 3.89) compared with those
with no previous pregnancy losses (Table II).
A single pregnancy loss (miscarriage or termination of pregnancy)
managed by cervical dilatation and curettage was associated with a
60% increased risk of spontaneous preterm birth (adjusted OR 1.66;
95% CI 1.14, 2.42) and/or placental abruption (adjusted OR 1.83;
95% CI 0.98, 3.42) compared with those with no previous pregnancy.
Two previous pregnancy losses managed by cervical dilatation and curettage were associated with more than a two-fold increased risk of spontaneous preterm birth (adjusted OR 2.32; 95% CI 1.88, 2.88) compared
with those with no previous pregnancy. Numbers were insufﬁcient to
examine women with two or three previous cervical dilation and curettages (Table III).
Overall, women with one previous miscarriage alone were not at a signiﬁcantly increased risk of adverse pregnancy outcomes (Table IV).
Women with two previous miscarriages were at increased risk of
having a pregnancy complicated by either spontaneous preterm birth
(adjusted OR 3.14; 95% CI 2.36, 4.20) or PPROM (adjusted OR 3.31;
95% CI 2.34, 4.69; Table IV). Women with one previous termination
of pregnancy had a signiﬁcantly increased risk of spontaneous preterm
birth (adjusted OR 1.48; 95% CI 1.04, 2.10), but the number of
women with two previous terminations and spontaneous preterm
birth were too small for a conclusion to be drawn (Table V). There
was little evidence to suggest an association between one previous termination of pregnancy and PPROM, SGA or pre-eclampsia (Table V).

As spontaneous preterm birth was the primary outcome, the association
between spontaneous preterm birth, cervical dilatation and curettage,
previous miscarriage and previous termination was examined in separate
analyses (Table VI). Women with one previous miscarriage or termination managed by cervical dilatation and curettage had an increased
risk of having a pregnancy complicated by spontaneous preterm birth
(adjusted OR 1.64; 95% CI 1.08, 2.50 and adjusted OR 1.83; 95% CI
1.35, 2.48, respectively) compared with women with no previous pregnancy loss (Table VI). In contrast, women with one previous miscarriage
or termination not managed by cervical dilatation and curettage did not
have an increased risk of having a pregnancy complicated by spontaneous
preterm birth (adjusted OR 0.86; 95% CI 0.38, 1.94 and adjusted OR
0.87; 95% CI 0.69, 1.12, respectively) compared with women with no
previous pregnancy loss.
To examine whether there were signiﬁcant differences between
women managed surgically compared with those women managed nonsurgically, we restricted the analyses ﬁrst to women with one previous
miscarriage only, i.e. allowing us to compare the effect of one miscarriage
managed surgically with one miscarriage managed non-surgically on the
risk of spontaneous preterm birth. The crude OR from this analysis was
1.82 (95% CI 1.02, 3.24), suggesting that curettage increases the risk of
spontaneous preterm birth compared with women who had a miscarriage without curettage. However, when we adjusted the logistic
model for the same variables as in Table VI, the estimate changed marginally and became statistically not signiﬁcant (OR 1.75; 95% CI 0.83,
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Figure 1 Recruitment of participants.

Variable

First
pregnancy
(n 5 4331)

One
pregnancy loss
(n 5 974)

Two to four
pregnancy
losses (n 5 270)

P-valuea

One
miscarriage
(n 5 559)

Two
miscarriages
(n 5 94) c

P-valuea

One TOP
(n 5 415) b,c

Two TOP
(n 5 66) b,c

P-valuea

..........................................................................................................................................................................................................................................................
Maternal age (SD)

28.4 (5.4)

29.2 (5.6)

29.8 (6.1)

Ethnic origin
White

,0.001

29.6 (5.5)

30.5 (5.5)

0.08
3910 (90)

872 (90)

231 (85)

,0.001

28.6 (5.5)

28.9 (5.2)

355 (85)

59 (89)

0.38
517 (92)

82 (87)

0.02

Indian

106 (3)

20 (2)

8 (3)

9 (2)

3 (3)

11 (3)

1 (2)

Other

315 (7)

82 (8)

31 (12)

33 (6)

9 (10)

49 (12)

6 (9)

3901 (90)

897 (92)

242 (90)

525 (94)

90 (96)

372 (89)

55 (83)

Married/cohabitating
Body mass index, n (%)
≤18.5

,0.001
0.006

0.003

0.14

0.008

0.19
0.04

69 (2)

11 (1)

4 (1)

8 (1)

2 (2)

3 (1)

18.6–24.9

2452 (57)

507 (52)

132 (50)

283 (51)

41 (44)

224 (53)

25–29.9

1185 (27)

301 (31)

77 (28)

182 (33)

28 (30)

119 (29)

21 (32)

625 (14)

155 (16)

57 (21)

86 (15)

23 (24)

69 (17)

17 (26)

Mother with history of
miscarriage

183 (4)

37 (4)

21 (8)

21 (4)

7 (8)

0.26

16 (4)

3 (5)

0.27

Sister with history of
miscarriage

433 (10)

121 (13)

44 (16)

73 (13)

17 (18)

0.004

48 (12)

6 (9)

0.57

436 (10)

82 (8)

24 (9)

49 (9)

7 (8)

33 (8)

8 (12)

.35

Income
,25 k

0.056
,0.001
0.11

0
28 (42)

0.37

0.20

25–74 k

1386 (32)

352 (36)

97 (36)

189 (34)

39 (41)

163 (39)

21 (31)

75–124 k

1602 (37)

328 (34)

92 (34)

191 (34)

28 (29)

137 (33)

26 (40)

.124 k

488 (11)

118 (12)

25 (9)

75 (13)

11 (12)

43 (10)

5 (8)

Unknown

419 (10)

94 (10)

32 (12)

55 (10)

9 (10)

39 (10)

6 (9)

No alcohol in
pregnancy

1647 (38)

400 (41)

119 (44)

237 (42)

45 (47)

163 (39)

25 (38)

Quit in ﬁrst trimester

2333 (52)

483 (50)

124 (46)

277 (50)

41 (44)

206 (50)

33 (50)

451 (10)

91 (9)

27 (10)

45 (8)

8 (9)

46 (11)

8 (12)

295 (71)

30 (46)

Alcohold

Continued to drink

0.15

Smokingd
Never smoked

0.06

,0.001
3329 (77)

710 (73)

184 (68)

0.94

,0.001

0.03
415 (74)

77 (82)

Pregnancy loss and subsequent pregnancy outcomes

Table I Characteristics of participants and pregnancy outcomes by number of pregnancies and mode of pregnancy loss.

Quit in pregnancy

583 (13)

138 (14)

35 (13)

70 (13)

6 (6)

68 (16)

16 (24)

Continued to smoke

419 (10)

126 (13)

51 (19)

74 (13)

11 (12)

52 (13)

20 (30)

160 (4%)

49 (5%)

23 (9%)

,0.001

25 (5%)

11 (12%)

,0.001

24 (6%)

4 (6%)

0.07

75 (2%)

21 (2%)

9 (3%)

0.13

8 (1%)

6 (6%)

,0.05

13 (3%)

2 (3%)

0.10

Pregnancy outcomes

PPROM

3201

Continued
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Spontaneous preterm
birth

3202

0.98
Data are mean (SD) or number in %. P values are for comparisons between the groups using Student’s t-test or x 2-test, P , 0.05. PPROM, preterm premature rupture of membranes; SGA, small for gestation age.
a
Women in the ﬁrst pregnancies were the reference group.
b
TOP, termination of pregnancy.
c
Women with both miscarriages and TOP were excluded.
d
At 15 + 1 weeks.

3 (5%)
21 (5%)
0.78
26 (5%)
212 (5%)
Pre-eclampsia

47 (5%)

13 (5%)

0.99

6 (6%)

,0.001

0.36
7 (11%)

3 (5%)
2 (1%)

54 (13%)
0.55

0.43
1 (1%)
6 (1%)
0.01

15 (16%)
75 (13%)
0.07
32 (12%)

6 (2%)
8 (1%)
27 (1%)
Placental abruption

129 (13%)
466 (11%)
SGA

..........................................................................................................................................................................................................................................................

Two
miscarriages
(n 5 94) c
One
miscarriage
(n 5 559)
P-valuea
Two to four
pregnancy
losses (n 5 270)
One
pregnancy loss
(n 5 974)
First
pregnancy
(n 5 4331)
Variable

Table I Continued

3.69). On examining the variables that we adjusted for, maternal age
stood out as the main variable which adjusted the estimate from being signiﬁcant to non-signiﬁcant. In this post-hoc analysis, we explored this further
by ﬁtting an interaction term between curettage and maternal age and we
found that curettage was associated with an increased risk of spontaneous
preterm birth in women aged 25 years or older (OR 3.22; 95% CI 1.27,
8.20) but not in younger women (P ¼ 0.02 for interaction).
A similar analysis was performed for termination allowing us to
compare women with one previous termination managed surgically
with women with one previous termination managed non-surgically.
This model showed a non-signiﬁcant crude estimate (OR 1.89; 95% CI
0.93, 3.84) and a signiﬁcant adjusted estimate (OR 1.85; 95% CI 1.15,
2.99), suggesting that one previous termination managed with curettage
was associated with an increased risk of spontaneous preterm birth of
85% compared with women with one previous termination managed nonsurgically, i.e. with no curettage. The difference between the crude and
adjusted OR was not related to adjustment of a speciﬁc variable.
To examine whether the observed increased risk of spontaneous
preterm birth was related to the gestational age at which the previous
miscarriage or termination occurred, we restricted our analyses to
those women with a previous miscarriage or termination that occurred
,10 weeks’ gestation. The results were unchanged.
Sensitivity analysis was performed to investigate the impact of cervical
length on the observed increased risk of spontaneous preterm birth. Approximately 50% of women in the study cohort had transvaginal cervical
length measurements at 19 –21 weeks’ gestation. This analysis was then
restricted to SCOPE participants from Auckland and Adelaide where
85% of participants had transvaginal cervical length measurements.
A binary cervical length variable was generated where participants
were divided in to those with a cervical length ,30 or ≥30 mm. This
variable was added to the previously described adjusted models. None
of the results were changed materially, i.e. the present ﬁndings cannot
be explained by shortened cervical lengths.

Discussion
This large prospective cohort study of healthy nulliparous women with
singleton pregnancies has demonstrated that women with previous pregnancy loss were at increased risk of spontaneous preterm birth, if they
were managed by procedures involving cervical dilatation and curettage.
Furthermore, a greater association between women with a history of
two or three procedures involving cervical dilatation and curettage and
spontaneous preterm birth, compared with women with only one previous cervical dilatation and curettage, was demonstrated (adjusted
OR 2.32; 95% CI 1.88, 2.88 versus adjusted OR 1.66; 95% CI 1.14,
2.42). Overall, women with a single pregnancy loss did not have an
increased risk of having any other of the adverse pregnancy outcomes
examined. In contrast, two to four previous pregnancy losses were associated with an increased risk of having a pregnancy complicated by spontaneous preterm birth and/or placental abruption.
We then separated fetal loss into miscarriage and termination of pregnancy. Although one previous miscarriage overall was not associated
with an increased risk of spontaneous preterm birth, when women
were managed with procedures involving cervical dilatation and curettage, a signiﬁcant risk of spontaneous preterm birth was observed.
Women with one previous termination of pregnancy had an overall
increased risk of spontaneous preterm birth but again this risk was

Downloaded from http://humrep.oxfordjournals.org/ at University of Auckland on November 21, 2013

P-valuea

One TOP
(n 5 415) b,c
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Table II Association between previous pregnancy loss (miscarriage and/or termination of pregnancy) and adverse
pregnancy outcomes.
One previous pregnancy loss (n 5 974)

Two to four previous pregnancy losses (n 5 270)

..............................................................................
N

Estimate (95% CI)

..............................................................................

a

N

Adjusted estimate (95% CI)

Estimate (95% CI)

Adjusted estimate (95% CI)a

.............................................................................................................................................................................................
Spontaneous
preterm birth
PPROM

49

1.38 (0.94, 2.04)

1.31 (0.85, 2.00)

23

2.45 (1.85, 3.24)

2.12 (1.55, 2.90)

21

1.25 (0.76, 2.06)

1.24 (0.71, 2.17)

9

1.98 (1.13, 3.45)

1.57 (0.93, 2.64)

SGA

129

1.27 (1.03, 1.58)

1.20 (0.95, 1.52)

32

1.13 (0.81, 1.57)

0.97 (0.68, 1.38)

Birthweight (g)

974

245 (284, 25)

220 (262, 22)

8

1.32 (0.80, 2.18)

1.17 (0.74, 1.87)

6

3.66 (2.00, 6.69)

2.30 (1.36, 3.89)

47

0.99 (0.69, 1.40)

0.94 (0.67, 1.33)

13

1.00 (0.69, 1.43)

0.90 (0.67, 1.19)

Placental abruption
Pre-eclampsia

270

293 (2192, 6)

24 (280, 128)

a

Table III Association between previous cervical dilatation and curettage and adverse pregnancy outcomes.
One previous cervical dilatation and curettage
(n 5 579)

Two-third of previous cervical dilatation and
curettages (n 5 95)

............................................................................ ...........................................................................
N

Estimate (95% CI)

Adjusted estimate (95% CI)a

N

Estimate (95% CI)

Adjusted estimate (95% CI)a

.............................................................................................................................................................................................
Spontaneous preterm birth

37

1.72 (1.19, 2.44)

1.66 (1.14, 2.42)

9

2.61 (2.07, 3.31)

2.32 (1.88, 2.88)

PPROM

18

1.80 (1.04, 3.10)

1.83 (0.98, 3.42)

1

One case

One case

SGA

72

1.14 (0.95, 1.38)

1.05 (0.85, 1.29)

13

1.27 (0.68, 2.38)

1.00 (0.50, 2.05)

Birthweight (g)
Placental abruption
Pre-eclampsia

21 (235, 33)

95

289 (2232, 54)

10 (270, 90)

5

1.19 (0.51, 2.77)

1.04 (0.43, 2.47)

2

Two cases

Two cases

29

1.01 (0.78, 1.32)

0.94 (0.72, 1.22)

4

0.84 (0.47, 1.51)

0.72 (0.42, 1.21)

579

215 (275, 45)

a

All end-points, except for birthweight, were analysed using logistic regression and presented as odds ratios (95% CI). Birthweight was analysed using linear regression with robust
estimation and is presented as adjusted mean differences (95% CI). The reference group was primigravid women (no previous pregnancy losses). All regression models were adjusted for
maternal age, smoking, alcohol consumption, ethnicity, BMI, infant sex, marital status and income. All analyses were adjusted for potential clustering effect of SCOPE centres. Birthweight
also adjusted for gestational age at delivery. PPROM, preterm premature rupture of membranes; SCOPE, screening for pregnancy endpoints; SGA, small for gestation age.

Table IV Association between previous miscarriage only and adverse pregnancy outcomes.
One previous miscarriage only (n 5 559)

Two previous miscarriages only (n 5 94)

............................................................................ ...........................................................................
N

Estimate (95% CI)

a

Adjusted estimate (95% CI)

N

Estimate (95% CI)

Adjusted estimate (95% CI)a

.............................................................................................................................................................................................
Spontaneous preterm birth
PPROM
SGA
Birthweight (g)
Placental abruption
Pre-eclampsia
a

25

1.22 (0.73, 2.06)

1.16 (0.64, 2.10)

11

3.44 (2.56, 4.64)

3.14 (2.36, 4.20)

8

0.82 (0.32, 2.11)

0.80 (0.31, 2.02)

6

3.86 (2.79, 5.34)

3.31 (2.34, 4.69)

75

1.29 (1.06, 1.56)

1.23 (0.99, 1.54)

15

1.57 (0.84, 2.92)

1.42 (0.76, 2.65)

559

228 (274, 18)

213 (249, 22)

94

299 (2285, 86)

10 (290, 110)

6

1.73 (0.79, 3.79)

1.47 (0.65, 3.33)

1

One case

One case

26

0.94 (0.66, 1.37)

0.93 (0.61, 1.41)

6

1.32 (0.88, 1.99)

1.12 (0.70, 1.80)

All end-points, except for birthweight, were analysed using logistic regression and presented as odds ratios (95% CI). Birthweight was analysed using linear regression with robust
estimation and is presented as adjusted mean differences (95% CI). The reference group was primigravid women (no previous pregnancy losses). All regression models were adjusted for
maternal age, smoking, alcohol consumption, ethnicity, BMI, infant sex, marital status and income. All analyses were adjusted for potential clustering effect of SCOPE centres. Birthweight
also adjusted for gestational age at delivery. PPROM, preterm premature rupture of membranes; SCOPE, screening for pregnancy endpoints; SGA, small for gestation age.
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All end-points, except for birthweight, were analysed using logistic regression and presented as odds ratios (95% CI). Birthweight was analysed using linear regression with robust
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Table V Association between previous termination of pregnancy only and adverse pregnancy outcomes.
One previous termination (n 5 415)

......................................................................
N

Estimate
(95% CI)

Adjusted estimate
(95% CI)a

Two previous terminations (n 5 66)

.....................................................................

N

Estimate
(95% CI)

Adjusted estimate
(95% CI)a

.............................................................................................................................................................................................
Spontaneous preterm birth

24

1.60 (1.20, 2.14)

1.48 (1.04, 2.10)

4

1.71 (0.70, 4.16)

1.11 (0.53, 2.39)

PPROM

13

1.84 (1.01, 3.32)

1.86 (0.92, 3.75)

2

1.80 (0.35, 9.15)

0.91 (0.16, 5.13)

54

1.25 (0.95, 1.63)

1.16 (0.86, 1.57)

7

1.01 (0.33, 3.10)

0.78 (0.25, 2.45)

267 (298, 240)

229 (2104, 47)

66

2117 (2329, 95)

31 (2103, 165)

Two cases

Two cases

3

Three cases

Three cases

1.03 (0.69, 1.55)

0.98 (0.69, 1.38)

3

0.95 (0.40, 2.26)

0.82 (0.31, 2.21)

SGA
Birthweight (g)

415

Placental abruption
Pre-eclampsia

2
21

Table VI Association between pregnancy loss, cervical dilatation and curettage and spontaneous preterm birth.
One previous
miscarriage

One miscarriage
managed without
cervical dilatation
and curettage

One miscarriage
managed by
cervical dilatation
and curettage

One previous
termination

One termination
managed without
cervical dilatation
and curettage

One termination
managed by
cervical dilatation
and curettage

.............................................................................................................................................................................................
N with
spontaneous
preterm birth

25

11

14

24

6

18

Absolute risk
(%)

4.9

3.4

6.0

5.8

3.8

7.0

Crude odds
ratio (95% CI)

1.22 (0.73, 2.06)

0.91 (0.42, 1.97)

1.67 (1.21, 2.30)

1.60 (1.19, 2.13)

1.03 (0.60, 1.79)

1.96 (1.50, 2.55)

Adjusted odds
ratio (95% CI)a

1.19 (0.66, 2.15)

0.86 (0.38, 1.94)

1.64 (1.08, 2.50)

1.55 (1.14, 2.11)

0.87 (0.69, 1.12)

1.83 (1.35, 2.48)

a
Logistic regression analysis adjusted for maternal age, smoking, alcohol consumption, ethnicity, BMI, infant sex, marital status and income. All analyses were adjusted for potential clustering
effect of SCOPE centres. The reference group was women with no previous pregnancy losses (n ¼ 4331, of whom 160 had spontaneous preterm birth). SCOPE, screening for pregnancy
endpoints.

restricted to when the previous termination of pregnancy was managed
surgically. These associations were not gestation dependent, because
the results remained unchanged when analyses were conﬁned to
,10 weeks’ gestation.
Women with two previous miscarriages were at an increased risk of
either spontaneous preterm birth or PPROM. This may reﬂect an
increased incidence of undiagnosed medical problems associated with
recurrent miscarriage such as anti-phospholipid syndrome (Rai et al.,
1997) or reﬂect an underlying predisposition towards poor placentation
(Bose et al., 2006).
The strengths of our study are that detailed information about
pregnancy outcomes were collected prospectively with pregnancy
outcome data available in 99% of participants. Pregnancy outcome was
assigned according to pre-speciﬁed criteria and stringent data monitoring
protocols ensured the quality of the data. Although every effort was
made to record accurate previous pregnancy loss information and management by the trained SCOPE midwives using a detailed pregnancy loss
proforma, it was not feasible to conﬁrm the history and management of
previous pregnancy loss by hospital records. This may have introduced

recall bias. As pregnancy loss is such an important event for mothers,
it is unlikely that this information would be prone to recall bias
(Hewson and Bennett, 1987; Githens et al., 1993; Yawn et al., 1998). Furthermore, previous pregnancy loss data were recorded at 15 weeks’
gestation prior to the occurrence of any of the observed adverse pregnancy outcomes. The mechanisms to explain the association between
cervical dilatation/curettage and spontaneous preterm birth are
unknown. Postulated mechanisms include damage to cervical tissues
by artiﬁcial dilatation of the cervix or alteration in the expression of
genes involved in collagenolysis and inﬂammation following disruption
of the endometrium/ myometrium during curettage (Sooranna et al.,
2005). As women with three or more miscarriages or three or more terminations of pregnancy were excluded from the SCOPE study due to an
accepted assumption of increased risk and therefore increased surveillance, this study cannot assess the potential ‘dose’ effect beyond two
losses but the data suggest that an increased risk is already present
after two pregnancy losses (termination of pregnancy or miscarriage)
and comparable with the increased risk reported with higher degrees
of loss (Thom et al., 1992). In this study, we conducted analyses of
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a
All end-points, except for birthweight, were analysed using logistic regression and presented as odds ratios (95% CI). Birthweight was analysed using linear regression with robust
estimation and is presented as adjusted mean differences (95% CI). The reference group was primigravid women (no previous pregnancy losses). All regression models were adjusted for
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management of miscarriage or termination included cervical dilatation
and curettage, a signiﬁcant association was demonstrated for spontaneous preterm birth. A signiﬁcant association between women with multiple (two to four) pregnancy losses and spontaneous preterm birth and/
or placental abruption was also demonstrated. Despite demonstrating a
signiﬁcant association between pregnancy loss managed by dilatation and
curettage and spontaneous preterm birth, an interpretation of any causal
effect of dilatation and curettage is not possible and further studies are
needed to examine this. Further research is also required to conﬁrm
our ﬁndings in other populations and to determine whether non-surgical
management of miscarriage or termination of pregnancy should be advocated over surgical treatment.

Acknowledgements
We thank the pregnant women who participated in the SCOPE study,
Rennae Taylor for coordinating the New Zealand SCOPE study,
Nicolai Murphy for coordinating the Irish SCOPE study, Annette Briley
for coordinating the UK SCOPE centres, Denise Healy for coordinating
the Australian SCOPE study and all other SCOPE research midwives.

Authors’ roles
F.M.C. is the guarantor. All authors had a role in the conception and
design of the study. F.M.C., A.K. and L.K. interpreted the data. All
authors took part in drafting the article or revising it for critically important intellectual content and all gave ﬁnal approval of the version to be
published.

Funding
All authors declare no ﬁnancial support from any organization for the
submitted work or any competing interests. The funders had no role in
study design, data collection and analysis, decision to publish or preparation of the manuscript.New Zealand: New Enterprise Research Fund,
Foundation for Research Science and Technology; Health Research
Council; Evelyn Bond Fund, Auckland District Health Board Charitable
Trust. Australia: Premier’s Science and Research Fund, South Australian
Government; London: Guy’s and St Thomas’ Charity, United Kingdom,
Tommys the baby Charity; Manchester: UK Biotechnology and Biological
Sciences Research Council GT084, UK National Health Services NEAT
Grant FSD025, University of Manchester Proof of Concept Funding,
Tommy’s the Baby Charity, NIHR; Leeds: Cerebra, UK; Cork, Ireland:
Health Research Board, Ireland CSA/2007/2. The study sponsors had
no role in study design, data analysis or writing this report.

Conﬂict of interest
None declared.

References
Ancel PY, Lelong N, Papiernik E, Saurel-Cubizolles MJ, Kaminski M. History of
induced abortion as a risk factor for preterm birth in European countries:
results of the EUROPOP survey. Hum Reprod 2004;19:734 – 740.
Atrash HK, Hogue CJ. The effect of pregnancy termination on future
reproduction. Baillieres Clin Obstet Gynaecol 1990;4:391 –405.

Downloaded from http://humrep.oxfordjournals.org/ at University of Auckland on November 21, 2013

multiple exposures, including the analysis of interaction terms, to
examine several outcomes in this cohort. Given the multiple comparisons, there is the possibility of rejecting null hypotheses incorrectly. Nonsurgical methods of management of miscarriage and termination of pregnancy would have included medical methods as described in the methods
section or occasionally expectant management. As management was
classiﬁed simply as surgical or non-surgical, we were unable to explore
whether any differences occurred between those women managed expectantly or medically.
Published data regarding the association between previous pregnancy
loss and adverse pregnancy outcomes in subsequent pregnancies are
limited, with conﬂicting results (van Oppenraaij et al., 2009; Virk et al.,
2007). Some studies have reported that miscarriage is associated with
an increased risk of preterm delivery and PPROM (Swingle et al., 2009;
Buchmayer et al., 2004) and SGA (Basso et al., 1998; Bhattacharya
et al., 2008), whereas others have not (Schoenbaum et al., 1980; de
Haas et al., 1991; Ekwo et al., 1993; Hammoud et al., 2007). Similarly,
conﬂicting evidence exists regarding previous termination of pregnancy
and subsequent adverse pregnancy outcomes (Hogue et al., 1983; Pickering and Forbes, 1985; Atrash and Hogue, 1990; Lang et al., 1996; Zhou
et al., 1999; Ancel et al., 2004; Moreau et al., 2005; Raatikainen et al.,
2006). Few studies have examined whether the mode of management
of miscarriage or termination of pregnancy is relevant (Lohmann-Bigelow
et al., 2007; Virk et al., 2007).
Prospective, well-conducted studies are lacking and many of the retrospective studies have small numbers and are of poor quality with a signiﬁcant bias making deﬁnitive conclusions and comparisons difﬁcult. In our
study, the association between one previous miscarriage and spontaneous preterm birth was conﬁned to women managed surgically. Our
study does not support an association between one previous miscarriage
and other pregnancy complications as shown by others (Buchmayer
et al., 2004; Bhattacharya et al., 2008) but concurs with a previously
reported association between two previous miscarriages and an
increased risk of spontaneous preterm delivery (Buchmayer et al.,
2004) and PPROM but not SGA, as demonstrated in other studies
(Basso et al., 1998; Buchmayer et al., 2004). Our results differ from
those reported by Lohmann-Bigelow et al. who found no association
between previous dilatation and curettage and preterm delivery, preeclampsia and placental abruption and miscarriage in their retrospective
study. These ﬁndings may be explained by the heterogeneous population
of multiparous women included in this study or the fact that pregnancy
outcomes were obtained retrospectively, in contrast with the prospective nature of the SCOPE cohort of nulliparous women (LohmannBigelow et al., 2007). Whilst this study is consistent with those that
have found an association between women with one previous termination of pregnancy and an increased risk of preterm delivery, we did
not conﬁrm the previously reported association with PPROM (Ancel
et al., 2004). The SCOPE database allowed us to access many potential
confounding factors such as drug use. Women recruited to the SCOPE
cohort were healthy nulliparous women with no known medical conditions thought to inﬂuence the risk of preterm birth, SGA or preeclampsia. Nonetheless, there is the possibility that undiagnosed
medical conditions such as untested thyroid abnormalities may act as
further potential confounding factors.
In conclusion, women with either one previous miscarriage or previous termination managed non-surgically were not signiﬁcantly associated
with an increased risk of spontaneous preterm birth. In contrast, when

3206

North RA, McCowan LM, Dekker GA, Poston L, Chan EH, Stewart AW,
Black MA, Taylor RS, Walker JJ, Baker PN et al.. Clinical risk prediction
for pre-eclampsia in nulliparous women: development of model in
international prospective cohort. BMJ 2011;342:d1875.
Pazol K, Zane SB, Parker WY, Hall LR, Berg C, Cook DA. Abortion
surveillanc e – United States, 2008. MMWR Surveill Summ 2011;60:1 – 41.
Pickering RM, Forbes JF. Risks of preterm delivery and small-for-gestational
age infants following abortion: a population study. Br J Obstet Gynaecol
1985;92:1106 – 1112.
Raatikainen K, Heiskanen N, Heinonen S. Induced abortion: not an
independent risk factor for pregnancy outcome, but a challenge for
health counseling. Ann Epidemiol 2006;16:587 – 592.
Rai R, Cohen H, Dave M, Regan L. Randomised controlled trial of aspirin and
aspirin plus heparin in pregnant women with recurrent miscarriage
associated with phospholipid antibodies (or antiphospholipid antibodies).
Br Med J 1997;314:253–257.
Regan L, Rai R. Epidemiology and the medical causes of miscarriage. Baillieres
Best Pract Res Clin Obstet Gynaecol 2000;14:839– 854.
Schoenbaum SC, Monson RR, Stubbleﬁeld PG, Darney PD, Ryan KJ.
Outcome of the delivery following an induced or spontaneous abortion.
Am J Obstet Gynecol 1980;136:19 – 24.
Sedgh G, Henshaw S, Singh S, Ahman E, Shah IH. Induced abortion: estimated
rates and trends worldwide. Lancet 2007;370:1338 – 1345.
Sedgh G, Singh S, Shah IH, Ahman E, Henshaw SK, Bankole A. Induced
abortion: incidence and trends worldwide from 1995 to 2008. Lancet
2012;379:625 – 632.
Sheiner E, Levy A, Katz M, Mazor M. Pregnancy outcome following recurrent
spontaneous abortions. Eur J Obstet Gynecol Reprod Biol 2005;118:61 – 65.
Smith GC, Shah I, White IR, Pell JP, Crossley JA, Dobbie R. Maternal and
biochemical predictors of spontaneous preterm birth among nulliparous
women: a systematic analysis in relation to the degree of prematurity. Int
J Epidemiol 2006;35:1169 –1177.
Sooranna SR, Engineer N, Loudon JA, Terzidou V, Bennett PR, Johnson MR. The
mitogen-activated protein kinase dependent expression of prostaglandin H
synthase-2 and interleukin-8 messenger ribonucleic acid by myometrial
cells: the differential effect of stretch and interleukin-1{beta}. J Clin
Endocrinol Metab 2005;90:3517–3527.
Swingle HM, Colaizy TT, Zimmerman MB, Morriss FH Jr. Abortion and the risk
of subsequent preterm birth: a systematic review with meta-analyses.
J Reprod Med 2009;54:95–108.
Thom DH, Nelson LM, Vaughan TL. Spontaneous abortion and subsequent
adverse birth outcomes. Am J Obstet Gynecol 1992;166:111 – 116.
van Oppenraaij RH, Jauniaux E, Christiansen OB, Horcajadas JA,
Farquharson RG, Exalto N. Predicting adverse obstetric outcome after
early pregnancy events and complications: a review. Hum Reprod Update
2009;15:409 – 421.
Virk J, Zhang J, Olsen J. Medical abortion and the risk of subsequent adverse
pregnancy outcomes. N Engl J Med 2007;357:648– 653.
Yawn BP, Suman VJ, Jacobsen SJ. Maternal recall of distant pregnancy events.
J Clin Epidemiol 1998;51:399 – 405.
Zhou W, Sorensen HT, Olsen J. Induced abortion and subsequent pregnancy
duration. Obstet Gynecol 1999;94:948– 953.

Downloaded from http://humrep.oxfordjournals.org/ at University of Auckland on November 21, 2013

Basso O, Olsen J, Christensen K. Risk of preterm delivery, low birthweight
and growth retardation following spontaneous abortion: a registry-based
study in Denmark. Int J Epidemiol 1998;27:642 – 646.
Bhattacharya S, Townend J, Shetty A, Campbell D. Does miscarriage in an
initial pregnancy lead to adverse obstetric and perinatal outcomes in the
next continuing pregnancy? BJOG 2008;115:1623 – 1629.
Bose P, Kadyrov M, Goldin R, Hahn S, Backos M, Regan L, Huppertz B.
Aberrations of early trophoblast differentiation predispose to pregnancy
failure: lessons from the anti-phospholipid syndrome. Placenta 2006;
27:869 – 875.
Brown MA, Hague WM, Higgins J, Lowe S, McCowan L, Oats J, Peek MJ,
Rowan JA, Walters BN. The detection, investigation and management of
hypertension in pregnancy: executive summary. Aust N Z J Obstet
Gynaecol 2000;40:133– 138.
Buchmayer SM, Sparen P, Cnattingius S. Previous pregnancy loss: risks related
to severity of preterm delivery. Am J Obstet Gynecol 2004;191:1225– 1231.
de Haas I, Harlow BL, Cramer DW, Frigoletto FD Jr. Spontaneous preterm
birth: a case-control study. Am J Obstet Gynecol 1991;165:1290– 1296.
Department of Health, May 2011, Abortion Statistics, England and Wales:
2010 http://www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/
documents/digitalasset/dh_127202.pdf. (22 May 2012, date last accessed).
Ekwo EE, Gosselink CA, Moawad A. Previous pregnancy outcomes and
subsequent risk of preterm rupture of amniotic sac membranes. Br J Obstet
Gynaecol 1993;100:536–541.
Eskenazi B, Fenster L, Sidney S. A multivariate analysis of risk factors for
preeclampsia. JAMA 1991;266:237 – 241.
Gardosi JFA. Customised Centile Calculator-GROW 6.12 Bulk. Gestation
Network, 2007. http://www.gestation.net.
Githens PB, Glass CA, Sloan FA, Entman SS. Maternal recall and medical
records: an examination of events during pregnancy, childbirth, and early
infancy. Birth 1993;20:136 – 141.
Hammoud AO, Merhi ZO, Diamond M, Baumann P. Recurrent pregnancy
loss and obstetric outcome. Int J Gynaecol Obstet 2007;96:28 – 29.
Hemminki E. Treatment of miscarriage: current practice and rationale. Obstet
Gynecol 1998;91:247 – 253.
Hewson D, Bennett A. Childbirth research data: medical records or
women’s reports? Am J Epidemiol 1987;125:484 – 491.
Hogue CJ, Cates W Jr, Tietze C. Impact of vacuum aspiration abortion on
future childbearing: a review. Fam Plann Perspect 1983;15:119 – 126.
Lang JM, Lieberman E, Cohen A. A comparison of risk factors for preterm
labor and term small-for-gestational-age birth. Epidemiology 1996;
7:369 – 376.
Lohmann-Bigelow J, Longo SA, Jiang X, Robichaux AG III. Does dilation and
curettage affect future pregnancy outcomes? Ochsner J 2007;7:173 – 176.
McCowan LM, Dekker GA, Chan E, Stewart A, Chappell LC, Hunter M,
Moss-Morris R, North RA. Spontaneous preterm birth and small for
gestational age infants in women who stop smoking early in pregnancy:
prospective cohort study. BMJ 2009;338:b1081.
Moreau C, Kaminski M, Ancel PY, Bouyer J, Escande B, Thiriez G, Boulot P,
Fresson J, Arnaud C, Subtil D et al. Previous induced abortions and the risk
of very preterm delivery: results of the EPIPAGE study. BJOG 2005;
112:430– 437.

McCarthy et al.

