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of Gynecology, Närhälsan Kungshöjd, Gothenburg, Region Västra Götaland, Sweden 3Department of Obstetrics and Gynecology, Institute
of Clinical Sciences, Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden

*Correspondence address. Department of Obstetrics and Gynecology, Sahlgrenska University Hospital, Blå Stråket 6, 413 45 Gothenburg,
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STUDY QUESTION: What are the important risk factors for having a caesarean scar pregnancy (CSP)?

SUMMARY ANSWER: Independent risk factors were smoking in the first trimester, higher parity, and previous caesarean section (CS)
before the index caesarean delivery.

WHAT IS KNOWN ALREADY: A spectrum of risk factors for CSP has been suggested but not proven: parity, number of previous
caesarean section, elective as opposed to emergency CS, IVF-pregnancy, breech presentation, previous gynaecological surgery as well as
suture technique.

STUDY DESIGN, SIZE, DURATION: This retrospective case-control study included 31 women with a CSP during the period
2003–2018 treated at a tertiary care centre for gynaecology and reproduction. A control cohort of 8300 women with a history of a CS
and a subsequent delivery during the same time period was formed.

PARTICIPANTS/MATERIALS, SETTING, METHODS: Variables describing demography, lifestyle factors, and reproductive and
obstetric history were retrieved from medical records and the obstetric hospital database. Logistic regression analyses were applied to
identify potential risk factors.

MAIN RESULTS AND THE ROLE OF CHANCE: In a multivariable analysis, smoking in first trimester (adjusted odds ratio (OR)
3.03, 95% CI 1.01–9.07), higher parity (adjusted OR 1.30, 95% CI 1.03–1.64) and previous CS in addition to the preceding CS (adjusted
OR 3.43, 95% CI 1.35–8.66) were independently predictive of a CSP. An elective CS at the index pregnancy was associated with an
increased risk of CSP but did not remain significant in the multivariable analysis.

LIMITATIONS, REASONS FOR CAUTION: CSP is a very rare phenomenon and several of the risk factor estimates are imprecise.
Nevertheless, significant risk factors could be identified. Another limitation is the lack of electronically recorded details on suture
techniques.

WIDER IMPLICATIONS OF THE FINDINGS: The identified factors, namely higher parity and previous CS before the index caesarean
section, are in accordance with previously suggested risk factors. Whether there is a true risk association between elective CS and future
CSP needs to be investigated further. Smoking in the first trimester is a new finding, which has a plausible rationale. These factors should
be recognised when counselling women after a caesarean delivery, particularly in a subsequent pregnancy with early complications.
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Introduction
Caesarean scar pregnancy (CSP) is defined as implantation of the
gestational sac in a poorly healed caesarean scar. This rare type of
ectopic pregnancy was first described in 1978 (Larsen and Solomon,
1978). Since then the occurrence has become more common, possibly
because of the increased caesarean section (CS) rate the last 25 years
(Timor-Tritsch and Monteagudo, 2012; Betrán et al., 2016). Caesarean
scar defects have been associated with various gynaecological and
obstetric problems.CSP represents about 6.1% of all ectopic pregnan-
cies among women with a previous CS. For pregnant women with ex-
perience of at least one CS there is a 0.15% risk to have a CSP (Seow
et al., 2004).

The following ultrasonographic criteria are used for diagnosis of
CSP: empty uterine cavity; empty cervical canal; presence of gesta-
tional sac in the anterior part of the uterine isthmus; and absence or
thinning of healthy myometrium between bladder and gestational sac
(Vial et al., 2000; Fylstra, 2002).

The pathophysiology behind CSP is a migration of the fertilised egg
inside the myometrium through microscopic lacunas to the position
where there is a scar defect after a caesarean section (Rotas et al.,
2006; Ash et al., 2007). It has also been reported that other uterine
surgical procedures, for example curettage, vacuum aspiration and
manual removal of placenta, can be other causal factors (Fylstra, 2002;
Rotas et al., 2006; Ash et al., 2007).

CSP is a heterogenous condition, which can be divided into two
subgroups, endogenous and exogenous CSP (Vial et al., 2000;
Gonzalez and Tulandi, 2017). Endogenous CSP, also called Type 1,
originates from the wound tissue (scar) but bulges into the cavity
(Fig. 1). If this pregnancy proceeds it can develop into morbidly ad-
herent placenta such as accreta/increta/percreta (Timor-Tritsch
et al., 2014a, 2014b). In the exogenous subgroup, also called Type
2, the embryo is implanted deep inside the scar tissue in the myo-
metrium and the growth of the pregnancy is through the evolving
placenta directed towards the isthmic frontside and further into the
abdominal cavity and/or bladder (Vial et al., 2000; Gonzalez and
Tulandi, 2017). This type of CSP may cause catastrophic consequen-
ces, such as uterine rupture, long before the time for delivery
(Fig. 2).

Presently there are no clinical guidelines to identify women at risk of
a CSP. The aim of the present study was to identify potential risk fac-
tors for CSP.

WHAT DOES THIS MEAN FOR PATIENTS?
After a caesarean section, there will always be a scar in the womb and sometimes the wound healing may be poor. In a subsequent
pregnancy, it may occur, albeit rarely, that the pregnancy implants in the scar. This may be a life-threatening condition with severe bleeding.
It is, thus, important to recognise this type of pregnancy early and to be aware of factors that may increase the risk for having a caesarean
scar pregnancy.

In the present study, we have compared the characteristics of 31 women with a caesarean scar pregnancy to 8300 women with a
normal pregnancy after a previous caesarean delivery. We found that having undergone several childbirths, more than one caesarean
section and being a smoker in early pregnancy were factors that increased the risk of having a caesarean scar pregnancy.

Figure 1. Ultrasound image of an endogenous caesarean
scar pregnancy (Type 1).

Figure 2. Ultrasound image of an exogenous caesarean
scar pregnancy (Type 2).
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Materials and methods

Cases
As these cases are very rare, the diagnostic and therapeutic manage-
ment in our region is often centralised to Sahlgrenska University
Hospital. The diagnostic criteria presented in the introduction were
applied (Vial et al., 2000; Fylstra, 2002). The clinical experience at the
hospital resulted in a collection of cases. This series was expanded by
a search in the medical records from the gynaecological department.
CSP does not have a specific International Statistical Classification of
Diseases and Related Health Problems (ICD) code. Instead the codes
for ectopic pregnancy were applied; O00.8 (other ectopic pregnancy)
and O00.9 (ectopic pregnancy without further specification). The time
period 2003–2018 was chosen based on the introduction of electronic
records in 2003. All events with these ICD codes were reviewed to
identify the CSP cases. The obstetric records of these women were
retrieved and scrutinised. Demographic, gynaecological and obstetric
history variables were collected manually (Table I). If a woman had
two or more CSPs only the first was included. Variables such as BMI
and smoking at the time of the CSP were not routinely recorded in
the medical charts.

Controls
A control cohort from the same time period as the cases was identi-
fied from the obstetric hospital database, including data both from the
antenatal primary clinics and the obstetric and maternity wards at the
Sahlgrenska University Hospital. Women with a history of a CS (re-
ferred to as the index CS) and a subsequent delivery during the same
time period were eligible for inclusion. The subsequent pregnancy
could end in either a caesarean or vaginal delivery. The same variables
as for the cases were searched in the hospital database and available
variables were retrieved electronically and included in the dataset. The
CSP cases were excluded from the control cohort. The sample size
was, thus, determined by the time period during which electronic hos-
pital records were available.

Statistical methods
All statistical analyses were conducted using SAS System Version 9.4,
(SAS Institute, Cary, NC, USA). Descriptive statistics were used to de-
scribe the groups. To compare the two groups Student’s t-test or
Mann–Whitney U test (continuous variables), Fishe�rs exact test (di-
chotomous variables) and Mantel-Haenzel Chi2-test for categorical var-
iables were used. All tests were two-sided and conducted at a
significance level of 0.05. Univariable logistic regression was used to an-
alyse the action of individual variables on the dependent variable CSP,
excluding individuals with a missing value for the specific variable. BMI
was categorised based on established classes, and gestational weeks
was dichotomised to define premature delivery (</� 37). Other con-
tinuous variables (age, calendar year and time from CS to result of
subsequent pregnancy) were categorised in clinically relevant intervals
in which the middle of three intervals comprised the most frequent
occurrence. Stepwise multivariable logistic regression was used to
analyse which factors were independently predictive of CSP, consider-
ing pre-specified covariates and the total number of events. In the
main analysis, cases and controls with missing values were excluded.

Potentially correlated covariates were analysed with Pearson correla-
tion coefficient. In a sensitivity analysis, missing values were imputed
by means of stochastic imputation using fully conditional specification.
The results are presented as adjusted odds ratio (aOR) with 95% CI
and AUC.

Ethical approval
Study approval was sought and received from the Regional Ethical
Committee at the University of Gothenburg (number 2019/01995,
20 May 2019). No informed consent from patients was required.

Results
The search in the medical records for the ICD codes O00.8 and
O00.9 resulted in 2067 records, corresponding to 1267 unique
patients. Twenty-eight cases were identified by reading the medical
records and 10 additional cases were added by personal recognition
resulting in a series of 38 women with 39 CSPs. During the study
period there were 140 540 births at Sahlgrenska University Hospital.
Among these there were 8330 women who had a CS and a subse-
quent birth, either a vaginal delivery or CS, excluding diagnosed CSPs.
The incidence of CSP among women with a CS was, thus, 1:219. The
incidence expressed as the number of CSP per births during the same
period would then be 1:3605.

The dominant symptoms among the 38 patients were vaginal
bleeding and/or pain during early pregnancy. The CSP diagnosis was
made at the emergency department, at the abortion clinic or after
referral within the region. Seven of 38 cases were excluded from
further analysis due to missing information about the index CS. One of
the 31 women had experienced two CSPs, but only the first was in-
cluded in the analysis.

The entire cohort was characterised at the index CS by a mean
age of 30.6 (SD 4.3) years and mean BMI of 24.7 (SD 4.5). The mean
gestational age was 39.2 weeks, 80% were primiparous and 89% had
their first CS. The mean time between CS to next pregnancy (CSP or
delivery) was 3.23 (SD 1.78) years. The presented values for the
entire cohort coincide with the values of the control group in Table I,
owing to the large difference in sample sizes (31 vs. 8300). Table I
shows the distribution of demographic, gynaecological and obstetric
history variables at the index CS. The variables BMI, previous CS, ter-
mination of pregnancy, previous miscarriage and smoking in the first
trimester had a large proportion of missing values.

In univariable logistic regression analyses, smoking, higher parity, pre-
vious CS and type of CS (elective vs. emergency) were associated
with an increased risk of having a CSP the subsequent pregnancy
(Table II). The influence of BMI varied in different categories, without
demonstrating any statistical significance. The variables age, gestational
length, time from index CS to next pregnancy, blood loss, suturing
technique, breech birth, previous termination of pregnancy, previous
miscarriage, and previous gynaecological surgery were not associated
with CSP. In the main multivariable analysis, smoking in first trimester
(adjusted OR 3.03, 95% CI 1.01–9.07), higher parity (adjusted OR
1.30, 95% CI 1.03–1.64) and previous CS in addition to the preceding
CS (adjusted OR 3.43, 95% CI 1.36–8.66) were independently
predictive of a CSP (Table III). The AUC was 0.731. The correlation
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.
coefficient between parity and previous CS was 0.51. Despite their
correlation, each covariate (parity and previous CS) had a significant in-
dependent impact on the risk of CSP, even after the impact of the
other had been accounted for. In a sensitivity analysis after imputation
of missing values, smoking (adjusted OR 4.02, 95% CI 1.63–9.92), and
previous CS (adjusted OR 4.14, 95% CI 1.89–9.05) were indepen-
dently predictive of a CSP (Table III).

Discussion
We found smoking, higher parity, and more than one previous CS to
be independently associated with an increased risk of having a CSP in
the next pregnancy.

Smoking in the first trimester of the pregnancy resulting in the index
CS was estimated to increase the risk for CSP 3-fold. We have not
found smoking being investigated as a risk factor for CSP in previous
publications. It is well recognised that smoking delays wound healing
(Bohlin et al., 2016). As a vasoconstrictor, nicotine reduces nutritional
blood, resulting in tissue ischemia and impaired healing of injured tis-
sue. The adhesiveness of the platelets also increases, raising the risk of
thrombotic microvascular occlusion and tissue ischemia (Silverstein,
1992).

Higher parity was associated with a 30% increased risk for each ad-
ditional birth of having CSP. Our dataset did not include delivery
mode in previous pregnancies, so we cannot analyse parity in relation
to number of previous CS. Shah et al. (2019) described in their case
series of ectopic pregnancies that parity and the number of prior cae-
sarean deliveries were significantly higher in CSP patients. None of our
cases had a previous ectopic pregnancy.

If a woman had had at least one CS before the index CS, there was
a 3-fold risk increase for CSP. This is probably an underestimation
since we had limited access to complete obstetric history in the con-
trol group. The hypothesis, whether several CS implies higher risk, is
that the scar tissue acts attracting, and reiterated uterotomies lead to
a larger scar area. In several case series, most of the cases has only
one previous CS before the CSP (Seow et al., 2004), while a few case
series reported on multiple CS (Zhou et al., 2020). Jurkovic et al.
(2003) reported that 72% of their cases with CSP had a history of
multiple (two or more) CS: they suspected that multiple CS proce-
dures led to impaired healing of the uterine incision.

Elective compared with emergency CS was associated with an in-
creased risk, only in the univariable analysis. In our department from
which the cohort was derived, approximately 39% of all CS are elec-
tive. The proportion of elective CS was 48.3% among cases and
29.9% in the control group. Downes et al. (2015) described a risk as-
sociation between elective CS and placenta previa. There is also a
common denominator between CSP and placenta previa (Timor-
Tritsch et al., 2014b). Begam et al. (2019) also found that elective CS,
for any reason, was overrepresented among cases. Whether there is a
true risk association between elective CS and future CSP needs to be
investigated further. The theory behind a potential association is that
the wound healing is impaired in the myometrium that has not been
exposed to contractions (Begam et al., 2019).

Four of 38 cases (11%) had been conceived through IVF. In
Sweden, IVF-pregnancies constitute 4% of all births (Q-IVF, 2021). In
other CSP case series, IVF has been a more frequently occurring

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

Table I Demographic, gynaecological and obstetric
history variables at the index caesarean section.

Variable CSP Controls
(n 5 31) (n 5 8300)

Age (years) 31.8 (4.6) 30.6 (4.3)

33.0 (23.6; 39.8) 30.8 (14.7; 50.5)

n¼ 31 n¼ 8300

BMI (kg/m2) 24.3 (3.8) 24.7 (4.5)

24.8 (18.4; 30.9) 23.8 (14.0; 51.2)

n¼ 24 n¼ 5389

Gestational length (weeks) 38.8 (1.8) 39.2 (2.7)

39.0 (32.9; 42.4) 39.3 (24.1; 45.6)

n¼ 31 n¼ 8287

Time from CS to CSP/next
delivery (years)

3.48 (2.18) 3.23 (1.78)

2.81 (0.82; 9.16) 2.77 (0.56; 15.77)

n¼ 31 n¼ 8300

Parity: 0 16 (51.6%) 6595 (79.5%)

1 6 (19.4%) 1202 (14.5%)

�2 9 (29.0%) 503 (6.1%)

IVF: no 29 (93.5%) 8091 (97.5%)

Yes 2 (6.5%) 209 (2.5%)

Type of CS: emergency 15 (51.7%) 5796 (70.1%)

Elective 14 (48.3%) 2472 (29.9%)

Missing 2 32

Previous CS: no 17 (65.4%) 5640 (88.8%)

Yes 9 (34.6%) 711 (11.2%)

Missing 5 1949

Blood loss during CS (ml) 536 (270) 609 (450)

500 (100; 1000) 500 (0.00; 12 000)

n¼ 28 n¼ 7987

Locked, non-continuous sutures:

Layer 1: yes 0 (0.0%) 166 (2.0%)

No 29 (100.0%) 8102 (98.0%)

Layer 2: yes 6 (20.7%) 1681 (20.3%)

No 23 (79.3%) 6587 (79.7%)

Missing 2 32

Breech birth: no 25 (80.6%) 6372 (76.8%)

Yes 6 (19.4%) 1928 (23.2%)

Previous termination of pregnancy: 0 19 (79.2%) 4585 (79.9%)

1 4 (16.7%) 894 (15.6%)

�2 1 (4.2%) 262 (4.5%)

Missing 7 2559

Previous miscarriage: 0 17 (70.8%) 4533 (79.0%)

1 5 (20.8%) 896 (15.6%)

�2 2 (8.4%) 312 (5.4%)

Missing 7 2559

Previous ectopic pregnancy: no 31 (100.0%) 8200 (98.8%)

Yes 0 (0.0%) 100 (1.2%)

Smoking in first trimester: no 20 (83.3%) 5420 (94.5%)

Yes 4 (16.7%) 318 (5.5%)

Missing 7 2562

For categorial variables n (%) is presented. For continuous variables Mean (SD)/Median.
(Min: Max)/n ¼ is presented. CS, Caesarean section; CSP, caesarean scar pregnancy.

4 Gull et al.
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Table II Univariable logistic regression with CSP as the dependent variable.

Variable Value n (%) of event OR (95% CI) P-value
CSP

Age 14.7–<25.0 5 (0.6%)

25.0–<35.0 19 (0.3%)

35.0–50.5 7 (0.5%) 1.06 (0.98–1.16) 0.14

BMI (category) 18.5–24.9 11 (0.3%) 1.00

<18.5 1 (0.8%) 2.30 (0.29–17.95) 0.43

25.0–29.9 10 (0.7%) 2.16 (0.91–5.10) 0.079

�30.0 2 (0.3%) 0.95 (0.21–4.31) 0.95

Pregnancy week at birth <37 weeks 3 (0.3%)

�37 weeks 28 (0.4%) 1.29 (0.39–4.24) 0.68

Calendar year of index CS 1999–<2005 9 (0.4%)

2005–<2011 15 (0.4)

2011–2017 7 (0.3%) 0.98 (0.90–1.06) 0.61

Time from CS to CSP/delivery (years) 0.6–<2.0 9 (0.5%)

2.0–<5.0 17 (0.3%)

5.0–15.8 5 (0.5%) 1.07 (0.90–1.28) 0.43

Parity, category 0 16 (0.2%)

1 6 (0.5%)

2 or more 9 (1.8%) 2.66 (1.75–4.06) <0.0001

IVF No 29 (0.4%)

Yes 2 (0.9%) 2.67 (0.63–11.26) 0.18

Type of sections Emergency 15 (0.3%)

Elective 14 (0.6%) 2.19 (1.05–4.54) 0.035

Previous CS No 17 (0.3%)

Yes 9 (1.3%) 4.20 (1.87–9.46) 0.0005

Blood loss during CS (ml) 0–<500 11 (0.3%)

500–<1000 15 (0.4%)

1000–12 000 2 (0.2%) 0.95 (0.86–1.06) 0.38

Locked, non-continuous sutures:

Layer 1 Yes 0 (0.0%)

No 29 (0.4%) þinfinity 1.00

Layer 2 Yes 6 (0.4%)

No 23 (0.3%) 0.98 (0.40–2.41) 0.96

Breech birth No 25 (0.4%)

Yes 6 (0.3%) 0.79 (0.32–1.94) 0.61

Previous termination of pregnancy 0 19 (0.4%)

1 4 (0.4%)

2–6 1 (0.4%) 1.10 (0.58–2.09) 0.78

Previous miscarriage No 17 (0.4%)

Yes 7 (0.6%) 1.55 (0.64–3.73) 0.33

Previous gynaecological surgery No 15 (0.3%)

Yes 7 (0.6%) 1.93 (0.78–4.74) 0.15

Smoking in first trimester No 20 (0.4%)

Yes 4 (1.2%) 3.41 (1.16–10.03) 0.026

OR, odds ratio.

Risk factors for caesarean scar pregnancy 5
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conception method (9–28%) (Fylstra, 2002; Shah et al., 2019), and IVF
has been suggested to increase the CSP risk (Ouyang et al., 2015).
Only two cases of CSP with IVF-conception were included in our
analysis. The unadjusted OR of 2.67 indicated an increased risk of CSP
after IVF, but with very few events, no inference could be made.

Contrary to other suggestions, we could not verify breech birth as a
risk factor, having a lower or similar incidence of breech presentation
among cases (19.4%) compared with controls (23.2%) (Rotas et al.,
2006; Ash et al., 2007). Begam et al. (2019) studied the indications of
the preceding CS and found that elective CS for breech presentation
with a non-contractile uterus could possibly be associated with an in-
creased risk of CSP.

Neither miscarriage nor termination of pregnancy seemed to in-
crease the risk of CSP in our cohort, contrary to the findings of others
(Zhou et al., 2020). We could not confirm previous gynaecological sur-
gery to be a risk factor. The risk was estimated to be increased 2-fold,
although this was not statistically significant. No previous study has
reported on BMI in relation to CSP. Our results are inconclusive, but
a negative effect of overweight cannot be precluded. This is in line
with the findings of Antila-Långsjö et al. (2018), who found rising BMI
to increase the risk for isthmocele (scar defect). Gestational age at the
index CS (< vs. � 37 weeks) did not influence the risk of CSP.

The surgical technique for closing the uterotomy may influence
wound healing and the development of CSP. Several reports discuss
the effect of the suturing technique on myometrial thickness and a po-
tential benefit of double- as compared with single-layer closure
(Roberge et al., 2016; Vachon-Marceau et al., 2017; Hanacek et al.,
2020).

Also, advanced stage of labour has been associated with large scar
defects (Vikhareva et al., 2019). In our case series, the uterine first
layer was always sealed with unlocked continuous suture, but the sec-
ond layer was in some cases closed with locked non-continuous
sutures. The hospital database did not provide this detailed informa-
tion for the controls on how the uterotomies had been sutured and
no further analysis could be conducted.

The incidence of CSP for all births in other publications has varied
between 1:1800 and 1:2216, which is much higher than reported here
(1:3605) (Jurkovic et al., 2003; Seow et al., 2004). Since CSP does not
have a unique ICD code, the coding by the physicians may vary widely,
resulting in cases not being captured in the hospital database search.
Furthermore, cases might have been misdiagnosed as miscarriage,
bleeding in pregnancy and termination of pregnancy. Some cases may
have escaped our notice during uncomplicated curettage or vacuum

aspiration of endogenous CSP. Sweden also has a lower CS rate than
many other countries, and our result did not detect an increased inci-
dence over time. Owing to national differences, such as CS rates and
smoking habits, further studies are warranted to verify the identified
risk factors. Also, the suture technique may vary. In our obstetric unit
it changed in the 1990s, when the Joel Cohen technique replaced the
Pfannenstiel incision. Since then the uterotomies are always stitched in
two layers.

Strengths and limitations
To the best of our knowledge, this is the one of the first studies aimed
at identifying risk factors for CSP in a population from the Western
world. There are three large Chinese studies (with sample sizes of
200–300 CSPs) to which regression analyses have been applied (Luo
et al., 2019; Xie et al., 2019; Zhou et al., 2020). They report level of
care and number of previous induced abortions to be important risk
factors. The Chinese population may differ from populations in the
Western world because of the previous one-child policy, resulting in a
different risk factor panorama.

CSP is a very rare phenomenon and several of the risk factor esti-
mates are imprecise. Nevertheless, significant risk factors could be
identified. The lack of a predefined ICD code for CSP made the
search for cases difficult and it cannot be precluded that individual
cases were not recognised. This type of verification bias is more
likely to affect precision than the result in a skewed comparison.
Another limitation is the lack of electronically recorded details on
suture techniques.

The incidence of CSP in this cohort of births with a previous CS
was 1:219. We could identify that smoking in the first trimester,
higher parity, and previous CS before the index pregnancy were in-
dependently associated with an increased risk of having CSP. These
factors should be recognised when counselling women after a cae-
sarean delivery, particularly in a subsequent pregnancy with early
complications. It is important to develop diagnostic strategies to de-
tect CSP at the earliest possible gestation, to prevent life-threaten-
ing complications.

Data availability
The data underlying this article will be shared on reasonable request
to the corresponding author.

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

Table III Multivariable logistic regression with CSP as the dependent variable.

Variable Model excluding individuals
with missing values

(n 5 23 1 5738) Adjusted
OR (95% CI)

P-value Model including all cases
after imputation of missing

values (n 5 31 1 5730)

P-value

Adjusted OR (95% CI)

Parity 1.30 (1.03–1.64) 0.025 – –

Previous CS 3.43 (1.36–8.66) 0.009 4.14 (1.89–9.05) 0.0004

Smoking in first trimester 3.03 (1.01–9.07) 0.048 4.02 (1.63–9.92) 0.0025

AUC for the model 0.731 0.644

Main analysis with exclusion of individuals with missing values and sensitivity analysis with imputed values.

6 Gull et al.
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