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Summary
OBJECTIVE: To assess the incidence of obstetric anal sphincter injuries in women with female gen‐
ital mutilation/cutting (FGM/C) who delivered vaginally at the University Hospital in Geneva and to 
examine potential predictive factors for obstetric anal sphincter injuries.

DESIGN: Retrospective observational study.
SETTING: Tertiary maternity hospital in Geneva, Switzerland.
POPULATION: Women with female genital mutilation/cutting who delivered vaginally between April 
1, 2010, and December 31, 2018.
METODS: Data on demographics, medical and obstetric history, and delivery outcomes were col‐
lected, focusing on the occurrence of obstetric anal sphincter injuries. Predictive modelling was at‐
tempted using logistic regression to identify risk factors for obstetric anal sphincter injuries.
RESULTS: Out of 36,036 deliveries during the study period, 424 women had female genital mutila‐
tion/cutting, and 303 of these had a vaginal delivery. Perineal tears occurred in 57.4% of these de‐
liveries, with 4.0% cases involving obstetric anal sphincter injuries. Defibulation was commonly 
performed, and its timing (during pregnancy or intrapartum) showed no significant correlation with 
the occurrence of severe injuries. The predictive model was inconclusive due to the low preva‐
lence of obstetric anal sphincter injuries.
CONCLUSIONS: We found a relatively low occurrence of severe perineal injuries among women 
with female genital mutilation/cutting who received specialised care. The study was initially de‐
signed to develop a predictive model for obstetric anal sphincter injuries, but the low number of 
events precluded robust modelling. Nevertheless, our descriptive findings highlight the importance 
of specialised, individualised prenatal and intrapartum care, which may contribute to favourable 
perinatal outcomes in this population.

Introduction
The World Health Organization (WHO) defines female genital mutilation/cutting (FGM/C) as the 
partial or total removal of the female external genitalia as well as any genital lesion with no medical 
indication [1], although this definition has been debated by many authors [2]. Official statistics from 
2022 estimated that 84,650,032 women had undergone female genital mutilation/cutting [3]. UNI‐
CEF recently estimated that approximately 230 million women and girls are living with female geni‐
tal mutilation/cutting worldwide [4]. In Switzerland, indirect estimates suggest that approximately 
24,600 women and girls are living with or at risk of female genital mutilation/cutting [5].

Female genital mutilation/cutting can lead to various psychophysical consequences, includ‐
ing genitourinary, psychological, sexual, and obstetric issues. Regarding the latter, it may increase 
the risk of episiotomy, perineal tears, instrumental or caesarean deliveries, postpartum haemor‐
rhage, prolonged labour, and obstetric anal sphincter injuries [6–11]. Pschophysical comorbidities 
are exacerbated by discrimination and suboptimal care due to a lack of training on the manage‐
ment of female genital mutilation/cutting, among other factors [12].
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Table 1: 

Defibulation after female genital mutilation/cutting type III (infibulation, narrowing of the vag‐
inal orifice by apposition of the labia, with or without excision of the clitoris) can reduce obstetrical
risks [6]. Women who have undergone defibulation, possibly along with mid-lateral episiotomy, ex‐
perience fewer spontaneous lacerations, postpartum haemorrhages, and third- and fourth-degree
lacerations [9].

Our study aimed primarily to develop a predictive model of the risk of obstetric anal sphinc‐
ter injuries in women with female genital mutilation/cutting delivering vaginally. In addition, we
sought to provide a comprehensive descriptive analysis of this population and their obstetric out‐
comes.

Material and methods
A retrospective observational study was conducted at the Maternity Hospital in Geneva University
Hospitals (HUG), a Swiss tertiary university hospital with over 4000 annual births and a specialised
outpatient clinic for women and girls with female genital mutilation/cutting established in 2010.

The study aimed to develop a predictive model for obstetric anal sphincter injuries (main
outcome) in women with female genital mutilation/cutting who underwent vaginal delivery. Secon‐
dary objectives included evaluating the predictive capacity of specific variables for this outcome,
with a focus on the mode of delivery and the presence of defibulation. The obstetric population of
women with female genital mutilation/cutting at the centre was also described.

Women with female genital mutilation/cutting who were admitted for delivery to the Materni‐
ty Ward at HUG from 1 April 2010 (coinciding with the inauguration of the specialised female geni‐
tal mutilation/cutting clinic and the initiation of professional training for healthcare providers) to 31
December 2018 were included. Exclusion criteria were written refusal of consent for data use in re‐
search or contraindications to vaginal delivery unrelated to female genital mutilation/cutting.

Medical records of eligible women were reviewed to collect data on demographics, medical
and obstetric history, pregnancy outcomes, and labour and delivery details, as well as data specifi‐
cally on perineal tears and postpartum complications. Ethical approval was secured from the can‐
tonal ethics committee prior to data collection (Commission Cantonale d'Éthique de la Recherche
ID 2019-00999), which waived the need for informed consent.

Data were anonymised and entered into the Redcap® database. Female genital mutilation/
cutting types were categorised according to the WHO international classification (table 1), and ob‐
stetric injuries affecting the anal sphincter were considered “obstetric anal sphincter injuries” (i.e.
third- and fourth-degree perineal lacerations). Candidate predictors were also pre-specified based
on existing literature and clinical plausibility and included maternal age, parity, body mass index,
gestational age at delivery, history of perineal tear, mode of delivery (spontaneous, instrumental, or
caesarean), foetal weight estimation, timing of defibulation, episiotomy, and use of anaesthesia.
Missing data are reported in the tables and were not imputed.

To develop a model with 10 predictors for a 10% prevalence of severe perineal tears, a mini‐
mum sample size of 380 women was calculated. However, due to the study’s retrospective design
and electronic record accessibility, all eligible women were included in the analysis.

WHO classification of female genital mutilation/cutting.

WHO classification of female genital mutilation/cutting
Type I - Partial or total removal of the prepuce (Ia), with possible cutting of the glans of the clitoris (Ib).

Type II - Excision: Partial or total removal of the inner labia (IIa), with possible cutting of the glans of the clitoris (IIb) and the outer labia (IIc).

Type III - Infibulation: Narrowing of the vaginal opening through the creation of a covering seal by apposition of the inner labia (IIIa) or outer labia (IIIb), with or without cutting of the clitoris.

Type IV - All other harmful procedures: Pricking, piercing, incising, scraping, and cauterising the genital area.

Statistical analysis
The occurrence of a severe perineal tear led to the formation of two sub-cohorts. Continuous vari‐
ables were described using medians and interquartile ranges, and categorical variables were de‐
scribed using proportions. Group comparisons were made using the Wilcoxon and Fisher’s exact
tests.

Swiss Medical Weekly · www.smw.ch · published under the copyright license Attribution 4.0 International (CC BY 4.0) 2

ORIGINAL ARTICLE Swiss Med Wkly. 2026;156:4785



A predictive model was attempted using stepwise logistic regression, with p-values of 0.05
for inclusion and 0.10 for exclusion of variables. The final model’s predictive ability was evaluated
using the area under the receiver operating characteristic (ROC) curve.

Clinical management
The HUG prenatal clinic screens all pregnant women from countries with prevalent female genital
mutilation/cutting practices. If a woman reports female genital mutilation/cutting, or if it is detected
during medical history intake or a vulvar examination, she is referred to the specialised clinic,
where she receives detailed information, undergoes a specialised examination, and discusses and
records her birth plan. Preventive information is also provided if a female child is expected. In ca‐
ses of female genital mutilation/cutting type III, defibulation options are discussed as early as pos‐
sible: the patient can choose whether she prefers to undergo the procedure during the 2nd trimes‐
ter (under local or spinal anaesthesia) or during delivery, while she is in the first stage of labour.
Additionally, she has the choice to undergo complete (up to the clitoris) or partial (above the ure‐
thra) defibulation. Preoperative discussions cover vulvar anatomy and expected changes post-de‐
fibulation, such as quicker urination. Partners can join these consultations if desired and if the
woman consents. We respectfully decline requests for reinfibulation [13, 14], offering information
and counselling instead, and allowing the woman to choose between a defibulation uncovering the
urethra and vagina only, or also the clitoris once she is informed of the possibilities and potential
advantages. Certified trained female interpreters are available for non-French- or English-speaking
patients, who represent 30% of our patients. Information and counselling on defibulation include
drawings, videos, 3D models, and a web app, which explain the surgery, associated care, pain
control, and changes in anatomy and physiology [15–17].

Since the clinic's inception, several improvements have been made in diagnosing, recording,
and coding female genital mutilation/cutting and managing complications. Our electronic obstetric
medical records now include a dedicated section for female genital mutilation/cutting history and
descriptions [18]. In addition, regular training on female genital mutilation/cutting and defibulation
is provided to residents and midwives through simulation [13]. An agreed written delivery plan is
established for each patient; episiotomy is not routine. If a patient has chosen defibulation during
labour, the on-call gynaecologist performs it during the first stage. For caesarean deliveries, those
with non-defibulated female genital mutilation/cutting type III can opt to have defibulation concur‐
rently.

During the postpartum period, trained midwives provide pain management and care, partic‐
ularly for episiotomies, tears, or recent defibulation, including care to prevent adhesions. A follow-
up appointment at the female genital mutilation/cutting clinic 6 to 8 weeks after delivery is offered
to assess healing, provide additional information and support, and discuss childbirth, prevention,
and general postpartum care.

Results
From April 2010 to December 2018, a total of 36,036 women delivered at the Maternity Hospital at
HUG, of whom 424 (1.18%) had female genital mutilation/cutting (40.9% were type III female geni‐
tal mutilation/cutting). Of these, 303 (71.5%) had a vaginal birth and 121 (28.5%) had a caesarean
delivery. Among the 303 women who had a vaginal delivery, 174 (57.4%) experienced a perineal
tear, of whom 12 (4.0%) had an obstetric anal sphincter injury. Fifteen (6.5%) patients had a history
of obstetric anal sphincter injury in a prior delivery, but no recurrence of obstetric anal sphincter
injury was found in our group. The episiotomy rate was 29.1% and was higher in women with ob‐
stetric anal sphincter injuries (58%) than in those without them (28%). Instrumentation occurred in
46 (15.2%) of vaginal deliveries, resulting in 4 cases of obstetric anal sphincter injuries (8.7%). The
relative risk of obstetric anal sphincter injury associated with non-spontaneous delivery was 2.79
(95% CI 0.88-8.90; p = 0.091). The characteristics of the included participants, overall and accord‐
ing to the type of perineal lesion, are described in figure 1 and table 2.
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Table 2: Characteristics of the participants, according to the type of perineal lesion at delivery.

Variable All participants No OASI OASI p-value
n = 303 n = 291 (94.04%) n = 12 (9.96%)

Maternal age – years 29.59 (8.32) 29.60 (8.26) 27.36 (10.64) 0.5781

Nulliparous 78 (25.74%) 71 (24.40%) 7 (58.33%) 0.015 2

Height – cm 163 (7) 163 (7) 160 (7) 0.032 1

… Missing values 1 (0.3%)    

Weight at delivery – kg 73 (17) 73 (17) 65.5 (11.5) 0.023 1

… Missing values 22 (7.3%)    

BMI at delivery – kg/m2 27.36 (6.07) 27.45 (5.94) 24.84 (4.64) 0.1261

… Missing values 22 (7.3%)    

Gestational age at delivery – days 280 (12) 280 (12) 281 (10) 0.3511

Hypertensive disorders 12 (4.00%) 12 (4.17%) 0 (0%) >0.9992

… Missing values 3 (1.0%)    

Diabetes mellitus 31 (10.33%) 31 (10.76%) 0 (0%) 0.6212

… Missing values 3 (1.0%)    

Cephalic presentation 297 (99.66%) 285 (99.65%) 12 (100%) >0.9992

… Missing values 5 (1.7%)    

Spontaneous onset of labour 186 (62.00%) 178 (61.81%) 8 (66.67%) >0.9992

… Missing values 3 (1.0%)    

Locoregional anaesthesia 202 (67.33%) 192 (66.67%) 10 (83.33%) 0.3492

… Missing values 3 (1.0%)    

Desinfibulation 104 (34.90%) 101 (35.07%) 3 (30%) >0.9992

… Antenatal 77 (25.84%) 75 (74.26%) 2 (66.67%) >0.9992

… Intrapartum 27 (9.06%) 26 (25.74%) 1 (33.33%)

… Missing values 5 (1.7%)    

Episiotomy 88 (29.14%) 81 (27.93%) 7 (58.33%) 0.045 2

… Missing values 1 (0.3%)    

Postpartum haemorrhage (≥ 500 ml) 24 (7.97%) 23 (7.96%) 1 (8.33%) >0.9992

… Missing values 2 (0.7%)    

Neonatal weight – g 3345 (525) 3335 (515) 3420 (580) 0.7061

… Missing values 1 (0.3%)    

Apgar score at 5th minute 10 (0) 10 (0) 10 (1) 0.3501

… Missing values 4 (1.3%)    

Umbilical artery pH 7.23 (0.08) 7.23 (0.08) 7.19 (0.06) 0.1081

… Missing values 42 (14.2%)    

Admission to NICU 8 (2.66%) 8 (2.77%) 0 (0%) >0.9992

… Missing values 2 (0.7%)    

OASI: obstetric anal sphincter injury; BMI: body mass index; NICU: neonatal intensive care unit.
Continuous variables are presented as the median (interquartile range). Categorical variables are presented as n (%).
1 Wilcoxon rank-sum test
2 Fisher’s exact test
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Figure 1: Flowchart of eligible participants.

When excluding women with a prior vaginal delivery, the prevalence of obstetric anal sphincter in‐
juries was 8.4% (7/83). No differences were observed in the analysed variables of this subgroup
between women who did and did not have an obstetric anal sphincter injury. A table with complete
information is available in the Appendix (table S1).

In our population of women with female genital mutilation/cutting type III, 73.1% of the pa‐
tients were defibulated prior to delivery, either before (47.3%) or during the current pregnancy
(25.7%). For the latter, defibulation was performed as an intrapartum procedure in 85.2% of vagi‐
nal deliveries (23 women) and in 87.5% of caesarean deliveries (14 women). Six women with fe‐
male genital mutilation/cutting type III who had a vaginal delivery experienced a severe tear
(4.8%), among whom three (50.0%) had undergone defibulation (one having undergone an intra‐
partum procedure during the current pregnancy). There were no differences in the risk of obstetric
anal sphincter injuries according to the timing of defibulation (p >0.99).

Because of the low prevalence of severe perineal tears within our cohort, it was not possi‐
ble to develop a predictive model, as there were not enough events to identify adequate predictors.
Among the 12 women affected by obstetric anal sphincter injuries, a higher proportion were nulli‐
parous (58.3% in the obstetric anal sphincter injuries group vs 24.4% in the group without; p =
0.015) and had undergone an episiotomy (7 women, 58.3%, vs 81 women, 27.9%, who did not ex‐
perience a sphincter injury; p = 0.045). A stratified analysis considering parity and the perform‐
ance of an episiotomy revealed that nulliparous women were at an increased risk of severe peri‐
neal tears. However, episiotomy neither increased nor reduced the risk of obstetric anal sphincter
injury in either group when classified by parity (figure 2). Foetal weight did not differ significantly
between groups.
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Figure 2: Relative risks of obstetric anal sphincter injury based on parity and the performance of an episiotomy; p-values were
computed using Fisher’s exact test.

Of the women who experienced an obstetric anal sphincter injury, seven (58.3%) had female geni‐
tal mutilation/cutting type III. Three of them had undergone defibulation (one in labour, one before
pregnancy, and one during a previous delivery). For the remaining four women, information regard‐
ing defibulation was not available.

The overall caesarean delivery rate was 28.54% (121/424 participants), of which 25.62%
(31/121) were elective procedures. The median maternal age in these women was higher than that
among women undergoing vaginal delivery (32.22 vs. 29.59 years; p <0.001). Twelve (11.54%)
women had a history of perineal tear, among whom two had a previous obstetric anal sphincter in‐
jury. The prevalence of female genital mutilation/cutting type III in women with caesarean birth was
49.6% (compared with 40.9% in vaginal deliveries; p = 0.315). The results comparing the modes of
delivery are shown in the Supplementary Materials (table S2 in the appendix).

When analysing the indication for caesarean delivery, none were primarily performed due to
female genital mutilation/cutting or related conditions, although the most common cause for cae‐
sarean delivery was a previous caesarean section (iterative indication). Other primary indications
included arrest of labour at any stage or suspected foetal distress. A complete list of indications for
caesarean births is available in the Supplementary Materials (Table S3).

Discussion
Our study was initially designed as a prediction model study to estimate the risk of obstetric anal
sphincter injury among women with female genital mutilation/cutting, with the ultimate goal of sup‐
porting clinical decision-making during labour. This objective was motivated by previous reports
showing a relatively high prevalence of obstetric anal sphincter injury (around 7.4%) in similar pop‐
ulations [19], which may lead caregivers to avoid vaginal deliveries or to approach them with ex‐
cessive caution, often resulting in more medicalised births.

However, in our cohort, the observed prevalence of obstetric anal sphincter injury was 4%,
a rate comparable to that of the general obstetric population (3.4%) [20, 21]. The unexpectedly low
number of events meant that the development of a robust prediction model was not statistically
feasible. Accordingly, our analyses focused on descriptive outcomes, which nonetheless provide
clinically relevant insights into the obstetric course of women with female genital mutilation/cutting
in a specialised care setting.

Within these descriptive analyses, we identified parity and the performance of an episioto‐
my as potential contributing factors to obstetric anal sphincter injury. Nulliparity is a well-establish‐
ed determinant of obstetric anal sphincter injury in women without female genital mutilation/cutting
[20], but large-scale population studies have reported conflicting results in women with female
genital mutilation/cutting [22, 23]. The role of episiotomy also remains debated, with evidence sug‐
gesting both protective [22] and neutral [21] effects. In our cohort, episiotomy was more frequent
among nulliparous women; however, stratified analyses indicated that episiotomy did not reduce
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the risk of obstetric anal sphincter injury in either nulliparous or multiparous women. These find‐
ings are consistent with those in the general population, in which nulliparity increases obstetric
anal sphincter injury risk, but episiotomy does not confer protection [24, 25] and may even in‐
crease the risk in multiparous women [20].

We did not find an association between the timing of defibulation and the occurrence of an
obstetric anal sphincter injury. In the case of female genital mutilation/cutting type III, defibulation
is necessary to allow vaginal delivery and it is not associated with increased obstetrical adverse
events [11]. In our cohort, both antenatal and intrapartum defibulation appeared safe and were not
associated with an increased risk of perineal injuries. These findings are consistent with WHO rec‐
ommendations [26], which emphasise that women should be informed about both options and em‐
powered to choose according to their preferences. From our clinical experience, antenatal defibu‐
lation is often preferred to allow healing and adaptation before delivery, whereas intrapartum defib‐
ulation may be chosen to avoid additional pregnancy procedures and to benefit from obstetric an‐
aesthesia [27].

The caesarean delivery rate in our cohort (28.5%) was similar to the regional rate (31.6% –
data from the Swiss Federal Statistics Office). As expected, rates were higher among women with‐
out prior vaginal deliveries, consistent with previous meta-analyses [6]. Importantly, none of the
caesareans in our study were indicated solely because of female genital mutilation/cutting. Even if
we acknowledge that professionals may be biased by the genital lesion when deciding on the best
mode of delivery, all caesareans had a primary medical cause.

The primary limitation of our study is the insufficient number of events to fully address its
main objective. Although this low incidence is reassuring clinically, it limited our ability to provide a
practical predictive tool for clinicians in settings without specialised care. Additionally, the retro‐
spective design of the study, relying on data from clinical records, introduced the potential for
missing information, which hinders bias control and may result in misinterpretation of the findings.
Furthermore, the study lacks a comparison group of women without female genital mutilation/
cutting, and no pre-implementation data were available to evaluate changes following the introduc‐
tion of the structured care model in 2010. However, the study was designed to describe outcomes
within a specific population receiving standardised care, making internal validity and clinical rele‐
vance within this group the primary focus.

The main strength of our study is the relatively large cohort of women with female genital
mutilation/cutting followed at a single centre with standardised protocols and trained staff. This
consistency reduces retrospective bias and reflects the effectiveness of a specialised care model
in ensuring safe obstetric outcomes for this population.

Our institution has extensive and long-standing experience in the follow-up of women with
female genital mutilation/cutting during pregnancy. Our specialised clinic is led by a gynaecologist
who assesses the type of female genital mutilation/cutting, explains the findings to the patient and,
eventually, to family members, discusses the birth plan, and establishes primary, secondary, and
tertiary prevention strategies to improve patients’ quality of life. If a language barrier is present, we
can involve a certified female interpreter during consultations to provide clear explanations, which
helps reduce stress and avoid complications in the delivery room [28]. Additionally, all staff in‐
volved in prenatal care and in the labour ward, including midwives, residents, and senior obstetri‐
cians, undergo regular training in recognising and managing female genital mutilation/cutting. They
are also trained in how to conduct labour and assist deliveries in this specific context.

Although we were unable to develop a predictive model, our findings suggest that with ap‐
propriate identification, antenatal counselling, defibulation when indicated, and care provided by
trained professionals, obstetric outcomes among women with female genital mutilation/cutting can
be comparable to those in the general population [29]. Future prospective studies are warranted to
further explore not only obstetric risks but also broader outcomes such as sexual function, mental
health, and quality of life.

Conclusion
Although our study did not yield a prediction model due to the low number of obstetric anal sphinc‐
ter injuries, it highlights that, within a structured model of care, women with female genital mutila‐
tion/cutting can experience favourable perinatal outcomes. These results underscore the impor‐
tance of individualised, respectful, and evidence-based management during pregnancy and child‐
birth.
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Appendix 

Table S1. WOMEN WITHOUT A PREVIOUS VAGINAL DELIVERY (INCLUDES PREVIOUS 
CESAREAN) WHO HAD A VAGINAL DELIVERY IN CURRENT PREGNANCY (n = 83) 

Variable All participants 
n = 83 

No OASI 
n = 76 (91.57%) 

OASI 
n = 7 (8.43%) p-value

Maternal age – years 25.52 (7.01) 25.3 (7.13) 27.86 (12.51) 0.1211 

Height – cm 162.5 (8) 163 (9) 160 (10) 0.0301 
Missing values 1 (1.2%) 1 (1.3%) 0 (0%) 

Weight at delivery – kg 66 (13) 66 (13) 61 (15) 0.1571 
Missing values 4 (4.8%) 4 (5.3%) 0 (0%) 

BMI at delivery – kg/m2 25.49 (4.48) 25.65 (4.48) 24.67 (7.7) 0.6491 
Missing values 5 (6.0%) 5 (6.6%) 0 (0%) 

Gestational age at delivery – days 278 (14) 278 (13) 279 (20) 0.9091 

Hypertensive disorders 2 (2.44%) 2 (2.67%) 0 (0%) >0.9992

Missing values 1 (1.2%) 1 (1.3%) 0 (0%) 

Diabetes mellitus 6 (7.32%) 6 (8.0%) 0 (0%) >0.9992

Missing values 1 (1.2%) 1 (1.3%) 0 (0%) 

Cephalic presentation 82 (100%) 75 (100%) 7 (100%) - 
Missing values 1 (1.2%) 1 (1.3%) 0 (0%) 

Spontaneous onset of labor 51 (62.20%) 47 (62.67%) 4 (57.14%) >0.9992

Missing values 1 (1.2%) 1 (1.3%) 0 (0%) 

Locoregional anesthesia 69 (84.15%) 62 (82.67%) 7 (100%) 0.5902

Missing values 1 (1.2%) 1 (1.3%) 0 (0%) 

Defibulation 22 (27.16%) 20 (26.67%) 2 (33.33%) 0.6612

Antenatal 7 (8.43%) 6 (7.89%) 1 (14.29%) >0.9992
Intrapartum 15 (18.07%) 14 (18.42%) 1 (14.29%) 
Missing values 2 (2.4%) 1 (1.3%) 1 (1.3%) 

Episiotomy 47 (56.63%) 41 (53.95%) 6 (85.71%) 0.1322 

Postpartum hemorrhage (≥500ml) 8 (9.76%) 8 (10.67%) 0 (0%) >0.9992

Missing values 1 (1.2%) 1 (1.3%) 0 (0%) 

Neonatal weight – g 3165 (640) 3167.5 (625) 3050 (1140) 0.8831

Apgar score at 5th minute 10 (1) 10 (1) 10 (2) 0.3151

Missing values 2 (2.4%) 2 (2.63%) 0 (0%) 

Umbilical artery pH 7.21 (0.08) 7.21 (0.07) 7.18 (0.07) 0.3751

Missing values 7 (8.4%) 6 (7.89%) 1 (14.29%) 

Admission to NICU 4 (4.88%) 4 (5.33%) 0 (0%) >0.9992

Missing values 1 (1.2%) 1 (1.3%) 0 (0%) 

BMI, body mass index; NICU, neonatal intensive care unit. 
Continuous variables are presented as median (interquartile range). Categorical variables are presented as n (%). 
1 Wilcoxon rank-sum test 
2 Fisher exact test 
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Table S2. FACTORS ASSOCIATED WITH A CESAREAN DELIVERY (n = 424) 

Variable Vaginal birth 
n = 303 (71.46%) 

Cesarean birth 
n = 121 (28.54%) p-value 

Maternal age – years 29.59 (8.32) 32.22 (7.29) 0.0011 

Height – cm 163 (7) 162 (8) 0.0091 
Missing values 1 (0.3%) 0 (0%)  

Weight at delivery – kg 73 (17) 72 (18) 0.6671 
Missing values 22 (7.3%) 10 (8.3%)  

BMI at delivery – kg/m2 27.36 (6.07) 28.16 (6.1) 0.0671 
Missing values 22 (7.3%) 10 (8.3%)  

Gestational age at delivery – days 280 (12) 274 (16) 0.0091 

Multiparous 225 (74.26%) 76 (62.81%) 0.0242 

Previous vaginal delivery 220 (72.61%) 35 (28.93%) <0.0012 

Previous severe vaginal tear 15 (6.81%) 2 (5.71%) >0.9992 

Previous cesarean delivery 18 (5.94%) 53 (43.80%) <0.0012 

Hypertensive disorders 12 (4.00%) 10 (8.55%) 0.0852 
Missing values 3 (1.0%) 4 (3.3%)  

Diabetes mellitus 31 (10.33%) 14 (11.97%) 0.6032 
Missing values 3 (1.0%) 4 (3.3%)  

Cephalic presentation 297 (99.66%) 115 (96.64%) 0.0252 
Missing values 5 (1.7%) 2 (1.7%)  

Spontaneous onset of labor 186 (62.00%) 32 (26.45%) <0.0012 
Missing values 3 (1.0%) 0 (0%)  

Defibulation 104 (34.90%) 32 (29.63%) 0.3432 
Antenatal 77 (25.84%) 17 (15.74%) 0.0232 Intrapartum 27 (9.06%) 15 (13.89%) 
Missing values 5 (1.7%) 13 (10.7%)  

Episiotomy 88 (29.14%) - - 
Missing values 1 (0.3%)   

Postpartum hemorrhage (≥500ml) 24 (7.97%) 54 (45.38%) <0.0012 
Missing values 2 (0.7%) 2 (1.7%)  

Neonatal weight – g 3345 (525) 3240 (795) 0.2091 
Missing values 1 (0.3%) 0 (0%)  

Apgar score at 5th minute 10 (0) 10 (1) 0.0031 
Missing values 4 (1.3%) 0 (%)  

Umbilical artery pH 7.23 (0.08) 7.24 (0.09) 0.1121 
Missing values 42 (13.9%) 5 (4.1%)  

Admission to NICU 8 (2.66%) 16 (13.22%) <0.0012 
Missing values 2 (0.7%) 0 (0%)  

BMI, body mass index; NICU, neonatal intensive care unit. 
Continuous variables are presented as median (interquartile range). Categorical variables are presented as n (%). 
1 Wilcoxon rank-sum test 
2 Fisher exact test  
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Table S3. Indication for cesarean births 
 

Indication for cesarean birth 

Cesarean 
births 

n = 121 
n % 

Planned cesarean deliveries 36 29,75 

Iterative cesarean birth 30 24,79 

Abnormal fetal presentation 3 2,48 

Abnormal placentation 3 2,48 

Urgent cesarean deliveries 85 70,25 

Suspected fetal distress 27 22,31 

Arrest of labor in the first phase 13 10,74 

Arrest of labor in the second phase 14 11,57 

Failed induction of labor 7 5,79 

Failure of instrumental birth 6 4,96 

Prelabor rupture of membranes 2 1,65 

Other 8 6,61 

Unknown 8 6,61 

   

 

Swiss Medical Weekly • www.smw.ch • copyright license: Attribution 4.0 International (CC BY 4.0) Appendix page A-3




