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Episiotomy practices in France: 
epidemiology and risk factors 
in non‑operative vaginal deliveries
Clesse Christophe1,2,3, Cottenet Jonathan4, Lighezzolo‑Alnot Joelle5, Goueslard Karine4, 
Scheffler Michele6, Sagot Paul7 & Quantin Catherine4,8,9*

Episiotomy use has decreased due to the lack of evidence on its protective effects from maternal 
obstetric anal sphincter injuries. Indications for episiotomy vary considerably and there are a great 
variety of factors associated with its use. The aim of this article is to describe the episiotomy rate 
in France between 2013 and 2017 and the factors associated with its use in non‑operative vaginal 
deliveries. In this retrospective population‑based cohort study, we included vaginal deliveries 
performed in French hospitals (N = 584) and for which parity was coded. The variable of interest was 
the rate of episiotomy, particularly for non‑operative vaginal deliveries. Trends in the episiotomy rates 
were studied using the Cochran‑Armitage test. Hierarchical logistic regression was used to identify 
variables associated with episiotomy according to maternal age and parity. Between 2013 and 2017, 
French episiotomy rates fell from 21.6 to 14.3% for all vaginal deliveries (p < 0.01), and from 15.5 
to 9.3% (p < 0.01) for all non‑operative vaginal deliveries. Among non‑operative vaginal deliveries, 
epidural analgesia, non‑reassuring fetal heart rate, meconium in the amniotic fluid, shoulder dystocia, 
and newborn weight (≥ 4,000 g) were risk factors for episiotomy, both for nulliparous and multiparous 
women. On the contrary, prematurity reduced the risk of its use. For nulliparous women, breech 
presentation was also a risk factor for episiotomy, and for multiparous women, scarred uterus and 
multiple pregnancies were risk factors. In France, despite a reduction in episiotomy use over the last 
few years, the factors associated with episiotomy have not changed and are similar to the literature. 
This suggests that the decrease in episiotomies in France is an overall tendency which is probably 
related to improved care strategies that have been relayed by hospital teams and perinatal networks.

Episiotomy is a “surgical enlargement of the vaginal orifice by an incision to the perineum during the last part 
of the second stage of labor or delivery”1. Nowadays, the use of this surgical procedure has decreased due to the 
lack of evidence associated with its protective effects against sphincter-related maternal complication induced by 
vaginal  delivery2–6. Episiotomy rates vary considerably from one country to another (11.6% in the United States 
or 15.2% in England in 2012 compared with 75% in Cyprus, 67.5% in Poland in 2010, 68% in India in 2008 or 
44.9% in Singapore in 2011)3,7. In 2005, which corresponds of the date of the publication of French guidelines 
for  episiotomy8, the overall episiotomy rate in France was 41.3%9. The guidelines led to an immediate decline, 
resulting in an episiotomy rate of 35% in  20069. The downward trend continued, and in 2010 the overall percent-
age of episiotomy was 27.1%9,10. In 2016, the most recent national perinatal survey reported a nulliparous rate of 
34.9% (n = 4,083) and a multiparous rate of 9.8% (n = 5,899) with an overall rate of 20.1%)11.

Today, the medical indications for episiotomy vary  considerably12–14. Recent studies have also shown the great 
variety of factors associated with episiotomy and their  preponderance15,16. Furthermore, we still don’t know if the 
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downward trend in episiotomy in some  countries3 had an influence on the indication of episiotomy and its related 
risk factors. In this context, it seems relevant to provide regular updates concomitant with the overall statistical 
shifts in the practice of episiotomy. Recent studies have especially highlighted that maternal  age17–22,  parity20,23–26, 
and operative vaginal deliveries are associated with  episiotomy16. In France, the latest national  data22,27 and a 
more recent  study28 have also associated episiotomy with nulliparity, advanced age of nulliparous mothers, high 
birth weight (> 4,000 g), breech vaginal deliveries, epidural analgesia, operative vaginal delivery, advanced ges-
tational age, non-reassuring fetal heart rate (NRFHR) and multiple pregnancies. Then, in 2015–2016, a national 
debate on obstetric procedures including episiotomy emerged, making it essential to update the available data on 
episiotomy in  France29. This debate is the consequence of a series of media events, which fueled a surge in social 
concerns around the conditions of delivery in France, and more generally around the question of the experience 
of health system users in gynecology and obstetrics. These events attracted the attention of the public authorities 
and prompted them to take an official position on the subject.

In this context, using French hospital data (including all private and public hospitals), we conducted a study 
to determine the epidemiological reality of episiotomy in France and the changes that occurred from 2013 to 
2017 in the subgroup of non-operative vaginal deliveries, which are considered to be at a "reduced-risk" of episi-
otomy worldwide. The purpose of this article is first to describe the episiotomy rate in France between 2013 and 
2017, and second, to study the factors associated with the use of episiotomy in the subgroup of non-operative 
vaginal deliveries.

Methods
A retrospective population-based cohort study was carried out on all vaginal deliveries in French hospitals 
between 2013 and 2017. For this purpose, we used the French hospital database (PMSI), which collects anony-
mous individual data on medical and administrative information from all French private and public  hospitals30–33 
in a rigorous and standardized manner. The diagnoses are then coded according to the International Classification 
of Diseases (ICD-10), and the procedures are coded from the French Common Classification of Medical Proce-
dures (CCMP). To ensure the quality of data collection, quality control procedures are carried out a posteriori 
on sample datasets by medical inspectors and territorial medical advisors.

Inclusion and exclusion criteria. All vaginal deliveries for which parity was coded between 2013 and 
2017 were identified by ICD-10 or CCMP codes (see Supplementary Table  S1 online), from 584 hospitals, 
including 28 teaching hospitals.

Women under 12 or over 55 years old were excluded. We also excluded hospitals where no episiotomy was 
coded or that have no maternity unit and had reported only one delivery.

Outcome and selected variables. The variable of interest was the rate of episiotomy (CCMP code 
JMP006) determined for vaginal deliveries for which forceps/spatula or vacuum extraction was not used (non-
operative vaginal deliveries). Regarding the type of episiotomy, the French operators (like in most European 
countries) tend to perform mostly mediolateral  episiotomies1.

In France, episiotomies associated with operative vaginal deliveries may not be systematically coded by the 
operator. Thanks to the data used in the validation study published by our team in the BMJ  Open34, we found 
that the lack of coding of episiotomy in this group was less than 10% (8.7%). The under-estimation is therefore 
not very high, allowing us to estimate rates for all vaginal deliveries, but there is a risk of bias when conducting 
analyses on risk factors. For this reason we studied only risk factors for non-operative vaginal deliveries.

The variables included in our analyses were: hospital status (teaching/non-teaching), parity (nulliparous/
multiparous), maternal age at delivery (< 20, 20–29, 30–39 and ≥ 40), year of discharge, prematurity (defined 
according to the WHO classification as a birth that occurred before 37 weeks of  gestation35,36, diabetes mel-
litus (pre-existing or gestational diabetes), type of pregnancy (multiple/single), type of presentation (cephalic/
breech), hypertensive disorders (including chronic hypertension, gestational hypertension, preeclampsia and 
eclampsia), epidural analgesia, non-reassuring fetal heart rate (NRFHR) related to labor and delivery complicated 
by an abnormal fetal heart rate (including fetal bradycardia, fetal heart rate irregularity and fetal tachycardia), 
meconium in the amniotic fluid, shoulder dystocia and scarred uterus(due to previous caesarean or previous 
surgery). To take into account the weight of newborns (< 4,000 g and ≥ 4,000 g), as a proxy of macrosomia, we 
also conducted an analysis on singleton deliveries. All ICD-10 or CCMP codes used to identify these variables 
are presented in Supplementary Table S1 online.

Statistical analyses. In the descriptive analysis, the episiotomy rate was presented for all vaginal deliver-
ies and then according to parity for all non-operative vaginal deliveries. We used the Cochran-Armitage test to 
evaluate trends in episiotomy rates between 2013 and 2017.

Concerning non-operative vaginal deliveries, we first compared rates of episiotomy for each modality of the 
variables studied. Qualitative variables were compared using the Chi-2 test. We then used two types of hierar-
chical regressions (with hospital-specific random intercept) according to the rarity of episiotomy to identify the 
factors associated with episiotomy and to take into account the variation in the episiotomy rate between centers. 
If the outcome was not rare (> 10%) then we used a hierarchical log binomial regression to calculate a relative 
risk, otherwise we used a hierarchical logistic regression to calculate an odds  ratio37. The first level was related 
to individual maternal characteristics, nested with center (second level). For each hierarchical regression, we 
adjusted for patient characteristics. Logistic regressions were also performed for singleton deliveries according 
to the weight of newborns. Correlation and interaction were tested. As the different factors included in these 
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regressions were different depending on parity and age, and because there were interactions between maternal 
age and parity, we decided to perform separate analyses depending on maternal age and parity.

All of the hypotheses were tested at an alpha risk of 0.05. Relative risks (RR) and odds ratios (OR) were 
given and 95% confidence intervals calculated. SAS version 9.3 (SAS Institute Inc., Cary, NC, USA) was used 
for statistical analyses. The methods were carried out in accordance with the relevant guidelines and regulations 
(Supplementary file online).

This study was approved by the National Committee for data protection (registration number 1576793). Writ-
ten consent was not needed for this study as informed consent was waived by the ethics committee and as all data 
are anonymous. The data from the PMSI database was transmitted by the national agency for the management 
of hospitalization data (ATIH number 2015-111111-47-33).

Results
Overall, 3,109 743 vaginal deliveries were recorded between 2013 and 2017 from 584 hospitals. We excluded 
52 hospitals (19,490 deliveries; 0.63%) for which the rate of episiotomy was abnormal (i.e. where no episiotomy 
was coded or that have no maternity unit and had reported only one delivery), leading to 3,090,253 deliveries. 
Among these, 3,090,179 occurred in women between 12 and 55 years old. Finally, parity was available for 99.0% 
of these deliveries (N = 3,069,068). We then identified 2,602,440 non-operative vaginal deliveries. These figures 
are summarized in a flowchart (Fig. 1).

Descriptive statistics. Among the 3,069,068 vaginal deliveries included in our analyses, we observed an 
overall rate of episiotomy of 18.6% on the entire period (2013–2017) and a significant decrease (p < 0.01) of 
7.3 percentage points in the use of episiotomy between 2013 (21.6%) and 2017 (14.3%) for all vaginal deliver-
ies (rate of change of − 34%) (Table 1). More specifically, a significant reduction of 3.3 percentage points was 
observed between 2016 (17.7%) and 2017 (14.3%, p < 0.01), with a rate of change of − 19.2%. Concerning only 

Figure 1.  Shows the selection of the population.
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non-operative vaginal deliveries (N = 2,602,440), the overall rate of episiotomy on the entire period (2013–2017) 
was 12.9% with a significant decrease (p < 0.01) between 2013 (15.5%) and 2017 (9.3%) and a rate of change of 
− 40% (Table 1). A reduction of 2.7 percentage points occurred between 2016 (12%) and 2017 (9.3%), with a 
rate of change of − 22.5%. Separating by parity (Supplementary Table S2 online), 27.2% of nulliparous and 8.7% 
of multiparous women had an episiotomy in 2013 (Fig. 2). The figures decreased steadily until 2017, with 17.1% 
for nulliparous (p < 0.01) and 5% for multiparous women (p < 0.01), showing a reduction of 10.1 percentages 
points (rate of change of − 37.1%) for nulliparous and of 3.7 percentages points (rate of change of − 42.5%) for 
multiparous deliveries.

Comparative analysis (for non‑operative vaginal deliveries). Tables 2 and 3 present the women’s 
demographic and clinical characteristics as well as the frequency of episiotomy according to these character-
istics, in the group of non-operative vaginal deliveries, for nulliparous and multiparous deliveries respectively.

Overall, we found a rate of episiotomy of 23.1% for nulliparous (Table 2) and of 7.2% for multiparous deliver-
ies (Table 3). Whatever the parity, we found an association between almost each characteristics and episiotomy. 
In particular, we found that there were more episiotomies for deliveries with epidural analgesia, NRFHR, shoul-
der dystocia, and meconium in amniotic fluid than for deliveries without these clinical characteristics. We also 
found that the rate of episiotomy was higher in cases of breech presentations or multiple pregnancies. On the 
contrary, this rate was lower for prematurity and for deliveries performed in teaching hospitals. For multiparous 
deliveries, the rate of episiotomy varied according to age and was 2.5 times higher for women with a scarred 
uterus than those without.

We also compared the rates of each characteristic between the episiotomy group and the non-episiotomy 
group. Results are presented in the Supplementary material (Supplementary Tables S3 and S4 online).

Multilevel analyses (for non‑operative vaginal deliveries). For nulliparous women (Table 4), after 
adjustment on hypertensive disorders, gestational diabetes, hospital status and year of delivery, whatever the age 
group, the risk factors for episiotomy were epidural analgesia (1.22 ≤ RR ≤ 1.35) and NRFHR (1.33 ≤ RR ≤ 1.41). 
When we also adjusted on newborn weight for singleton deliveries, we found that the same factors, in addition 
to the newborn weight higher than 4,000  g, significantly increased the risk of episiotomy (1.14 ≤ RR ≤ 1.73). 
Prematurity decreased the risk of episiotomy (RR between 0.47 [0.45–0.50] for women between 30 and 39 years 
and 0.58 [0.52–0.65] for those younger than 20 years). The type of pregnancy (multiple/single) was not associ-
ated with episiotomy.

Table 1.  Episiotomy rates for all vaginal deliveries and for those without instruments in France 2013–2017. 
Data are presented as n (%). *p-value for Cochran-Armitage test: < 0.01 for both nulliparous and multiparous 
for all vaginal deliveries and those without instrument.

Year of delivery 2013 2014 2015 2016 2017 p* Overall

All vaginal 
deliveries 630,220 360,647 614,764 603,194 590,243 3,069,068

Episiotomy 135,894 (21.6%) 125,903 (20.0%) 116,539 (19.0%) 106,628 (17.7%) 84,521 (14.3%)  < 0.01 569,485 (18.6%)

Non operative-
vaginal deliveries 535,182 535,234 521,267 510,648 500,109 2,602,440

Episiotomy 82,965 (15.5%) 75,375 (14.1%) 68,390 (13.1%) 61,202 (12.0%) 46,497 (9.3%)  < 0.01 334,429 (12.9%)

0
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Figure 2.  Shows the evolution of episiotomy rates in France from 2013 to 2017 by parity for vaginal deliveries 
without instruments.
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For multiparous women (Table 5), after adjustment on hypertensive disorders, gestational diabetes, hospital 
status and year of delivery, whatever the age group, scared uterus (1.97 ≤ OR ≤ 4.13), NRFHR (1.57 ≤ OR ≤ 1.86), 
shoulder dystocia (1.48 ≤ OR ≤ 1.95) and epidural analgesia (1.58 ≤ OR ≤ 1.77) were most strongly associated 
with episiotomy. For the groups of women aged 20 years or older, multiple pregnancy (1.71 ≤ OR ≤ 4.05) was 
associated with episiotomy. When we adjusted on newborn weight for singleton deliveries, we found the same 
associated factors, and newborn weight higher than 4,000 g significantly increased the risk of episiotomy 
(1.27 ≤ OR ≤ 1.63). Furthermore, whatever the age group, prematurity reduced the risk of episiotomy by half 
(e.g. OR = 0.41 [0.34–0.49] for women more than 40 years).

Discussion
Episiotomy was used in 14.3% of French vaginal deliveries in 2017, thus indicating a significant and continuing 
decline from 2013 (− 7.3 percentage points and a rate of change of − 34%). Analysis focusing on “non-operative 
vaginal delivery” revealed a similar decline of − 6.2 percentage points (from 15.5% in 2013 to 9.3% in 2017) 
with a rate of change of − 40%. These observations are consistent with the French effort to reduce the practice of 
episiotomy that was initiated in  19969. Moreover, since 2005 (overall episiotomy rate of 41.3%9, which was the 
year that the French guidelines on episiotomy were  published8, the rate of episiotomy significantly decreased at 
national level with a rate of 19.9% in  201428. Our study, covering the period up to 2017, shows that this decrease 
is still relevant.

Table 2.  Comparative analyses for nulliparous and for non-operative vaginal deliveries. Data are presented as 
n (%). *Chi-2 test. a Missing data < 1%. b Missing data ≈ 7.5%.

N (%) Episiotomy p-value* Crude RR [95% CI]

Total 934,230 215,054 (23.02%)

Prematurity  < 0.01

No 867,471 (92.85%) 205,851 (23.73%) Ref

Yes 66,759 (7.15%) 9,203 (13.79%) 0.58 [0.57–0.59]

Hypertensive disorders  < 0.01

No 907,675 (97.16%) 209,614 (23.09%) Ref

Yes 26,555 (2.84%) 5,440 (20.49%) 0.89 [0.87–0.91]

Diabetes mellitus 0.39

No 875,603 (93.72%) 201,473 (23.01%) Ref

Yes 58,627 (6.28%) 13,581 (23.17%) 1.01 [0.99–1.02]

Age  < 0.01

< 20 52,223 (5.59%) 10,475 (20.06%) 0.86 [0.85–0.88]

20–29 571,855 (61.21%) 132,821 (23.23%) Ref

30–39 297,028 (31.79%) 68,733 (23.14%) 1.00 [0.99–1.01]

 ≥ 40 13,124 (1.40%) 3,025 (23.05%) 0.99 [0.96–1.02]

Multiple pregnancy 0.02

No 926,480 (99.17%) 213,185 (23.01%) Ref

Yes 7,750 (0.83%) 1869 (24.12%) 1.05 [1.01–1.09]

Presentationa  < 0.01

Cephalic 907,669 (97.91%) 208,212 (22.94%) Ref

Breech 17,930 (1.93%) 4,750 (26.49%) 1.15 [1.13–1.18]

Epidural analgesia  < 0.01

No 139,755 (14.96%) 25,415 (18.19%) Ref

Yes 794,475 (85.04%) 189,639 (23.87%) 1.31 [1.30–1.33]

Non-reassuring fetal heart  < 0.01

No 843,211 (90.26%) 187,566 (22.24%) Ref

Yes 91,019 (9.74%) 27,488 (30.20%) 1.36 [1.34–1.37]

Shoulder dystocia  < 0.01

No 926,750 (99.20%) 212,918 (22.97%) Ref

Yes 7,480 (0.80%) 2,136 (28.56%) 1.24 [1.20–1.29]

Meconium in amniotic fluid  < 0.01

No 848,289 (90.80%) 192,399 (22.68%) Ref

Yes 85,941 (9.20%) 22,655 (26.36%) 1.16 [1.15–1.18]

Teaching hospitalb  < 0.01

No 699,870 (81.16%) 163,657 (23.38%) Ref

Yes 162,433 (18.84%) 36,254 (22.32%) 0.95 [0.94–0.96]
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First, the French episiotomy rate in 2017 for all vaginal deliveries was 14.3%. This rate is far lower than the 
clinical practice recommendations issued by the French national college of obstetricians and gynecologists 
(CNGOF) in 2005 (episiotomy rate < 30%)8,9, and it confirms that France holds an intermediate position in 
Europe and in the world (among highly industrialized, medicalized countries which have promoted the insti-
tutionalization of childbirth)4. The current episiotomy rate in France is close to the rate reported in the UK in 
2011/2012 (15.20%)3. Though far lower than rates in Portugal (72.9%), Spain (43%) in 2010 or Slovenia (31.3%) 
in 2013, the French rate is still far higher than in Denmark (4.9%), Sweden (6.6%) or the United States (9.4%) 
in  20113,38. In our study, the episiotomy rates of 14.3% in 2017 and 17.6% in 2016 for all vaginal deliveries are 
lower than the most recently published estimation (20.1% in 2016)39. This difference may be explained by the 
research methodology. The national perinatal survey included representative samples from nearly all maternity 
hospitals and over 1 week, while our study was a population-based study from data coding based on data from 
the entire year.

Between 2013 and 2017, the observed reduction in episiotomies for all vaginal deliveries was − 34%, with a 
more pronounced reduction (− 40%) for non-operative vaginal deliveries. The reasons for this decline are mul-
tifactorial. Some strategies that were implemented may have facilitated the reduction of episiotomy rates. For 
instance, the diffusion of institutional  annual27 or monthly episiotomy  rates40, the diffusion of individual annual 

Table 3.  Comparative analyses for multiparous and for non-operative vaginal deliveries. Data are presented as 
n (%). *Chi-2 test. a Missing data = 1%. b Missing data ≈ 7.5%.

N (%) Episio p-value* Crude RR [95% CI]

Total 1,668,210 119,375 (7.16%)

Prematurity  < 0.01

No 1,586,707 (95.11%) 116,020 (7.31%) Ref

Yes 81,503 (4.89%) 3,355 (4.12%) 0.56 [0.54–0.58]

Hypertensive disorders  < 0.01

No 1,632,460 (97.86%) 117,352 (7.19%) Ref

Yes 35,750 (2.14%) 2023 (5.66%) 0.79 [0.75–0.82]

Diabetes mellitus  < 0.01

No 1,514,139 (90.76%) 108,719 (7.18%) Ref

Yes 154,071 (9.24%) 10,656 (6.92%) 0.96 [0.94–0.98]

Age  < 0.01

 < 20 11,310 (0.68%) 576 (5.09%) 0.76 [0.70–0.83]

20–29 604,236 (36.22%) 40,306 (6.67%) Ref

30–39 973,337 (58.35%) 73,050 (7.51%) 1.13 [1.11–1.14]

 ≥ 40 79,327 (4.76%) 5,443 (6.86%) 1.03 [1.01–1.06]

Multiple pregnancy  < 0.01

No 1,652,764 (99.07%) 117,956 (7.14%) Ref

Yes 15,446 (0.93%) 1,419 (9.19%) 1.29 [1.22–1.35]

Presentationa  < 0.01

Cephalic 1,640,454 (99.12%) 116,930 (7.13%) Ref

Breech 10,886 (0.66%) 830 (7.62%) 1.07 [1.01–1.14]

Epidural analgesia  < 0.01

No 474,134 (28.42%) 23,000 (4.85%) Ref

Yes 1,194,076 (71.58%) 96,375 (8.07%) 1.66 [1.64–1.69]

Non-reassuring fetal heart  < 0.01

No 1,554,645 (93.19%) 107,182 (6.89%) Ref

Yes 113,565 (6.81%) 12,193 (10.74%) 1.56 [1.53–1.59]

Shoulder dystocia  < 0.01

No 1,644,612 (98.59%) 116,944 (7.11%) Ref

Yes 23,598 (1.41%) 2,431 (10.30%) 1.45 [1.39–1.50]

Meconium in amniotic fluid  < 0.01

No 1,533,212 (91.91%) 108,225 (7.06%) Ref

Yes 134,998 (8.09%) 11,150 (8.26%) 1.17 [1.15–1.19]

Scarred uterus  < 0.01

No 1,571,053 (94.18%) 103,848 (6.61%) Ref

Yes 97,157 (5.82%) 15,527 (15.98%) 2.42 [2.38–2.46]

Teaching hospitalb  < 0.01

No 1,265,094 (81.87%) 93,058 (7.36%) Ref

Yes 280,223 (18.13%) 17,897 (6.39%) 0.87 [0.85–0.88]
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episiotomy rates (specific to each operator), clinical audits based on patient records, retrospective analysis of 
the decisions  process27,41, the obligation to mention the indication that led to the episiotomy on the operative 
 report40, additional  training27,41 and regular reminders of clinical practice  recommendations27,40,41 have prob-
ably all contributed to the decreasing episiotomy rate. Over time, encouraged by the CNGOF as well as political 
and associative groups, each institution has relied on some of these initiatives to reduce episiotomy rates. The 
effectiveness of this methodology has also been evaluated positively in the international  literature15,42,43. Finally, 
the reduction that we observed between 2016 and 2017 boosted the general downward trend (rate of change of 
about − 20%), showing the potential impact of the national debate about episiotomy practice in  France29,44. The 
reduction in the episiotomy rate deserves to be compared to the obstetric anal sphincter injuries (OASIS) rate 

Table 4.  Factors associated with episiotomy for nulliparous and non-operative vaginal deliveries according to 
maternal age (hierarchical regression adjusted on the year of delivery, hospital status, hypertensive disorders 
and gestational diabetes). RR: Relative risk; CI: confidence interval.

 < 20 years 20–29 years 30–39 years  ≥ 40 years

RR CI− CI+ RR CI− CI+ RR CI− CI+ RR CI− CI+ 

All deliveries

Prematurity 0.62 0.57 0.69 0.59 0.56 0.62 0.55 0.51 0.59 0.53 0.45 0.62

Epidural analgesia 1.35 1.14 1.61 1.23 1.14 1.33 1.31 1.22 1.42 1.22 1.06 1.39

Non-reassuring fetal heart 1.41 1.30 1.53 1.36 1.29 1.43 1.33 1.26 1.40 1.34 1.20 1.49

Meconium in amniotic fluid 1.10 1.01 1.19 1.15 1.11 1.2 1.16 1.11 1.21 1.36 1.23 1.50

Shoulder dystocia – – – 1.21 1.13 1.3 1.13 1.03 1.23 – – –

Multiple pregnancy – – – – – – – – – – – –

Breech presentation – – – 1.35 1.24 1.48 1.35 1.17 1.54 – – –

Singleton deliveries

Prematurity 0.58 0.52 0.65 0.53 0.51 0.55 0.47 0.45 0.50 0.49 0.40 0.61

Epidural analgesia 1.33 1.23 1.44 1.31 1.28 1.34 1.44 1.40 1.49 1.31 1.14 1.50

Non-reassuring fetal heart 1.77 1.63 1.92 1.56 1.52 1.59 1.48 1.43 1.52 1.55 1.34 1.78

Meconium in amniotic fluid 1.10 1.01 1.20 1.24 1.21 1.27 1.23 1.19 1.27 1.59 1.39 1.83

Shoulder dystocia – – – 1.24 1.15 1.34 – – – – – –

Newborn weight (ref < 4,000 g) 1.73 1.51 1.98 1.62 1.56 1.67 1.14 1.02 1.28 1.40 1.09 1.82

Breech presentation – – – 1.65 1.56 1.74 1.58 1.48 1.68 – – –

Table 5.  Factors associated with episiotomy for multipara and non-operative vaginal deliveries according to 
maternal age (hierarchical regression adjusted on the year of delivery, hospital status, hypertensive disorders 
and gestational diabetes). OR: Odds ratio; CI: confidence interval.

 < 20 years 20–29 years 30–39 years  ≥ 40 years

OR CI− CI+ OR CI− CI+ OR CI− CI+ OR CI− CI+ 

All deliveries

Prematurity 0.54 0.36 0.80 0.52 0.49 0.56 0.54 0.51 0.56 0.41 0.34 0.49

Epidural analgesia 1.77 1.41 2.22 1.58 1.54 1.63 1.60 1.57 1.64 1.73 1.60 1.87

Non-reassuring fetal heart 1.86 1.36 2.53 1.60 1.54 1.67 1.57 1.53 1.62 1.57 1.43 1.73

Meconium in amniotic fluid 1.64 1.19 2.27 1.25 1.21 1.30 1.19 1.15 1.23 1.21 1.10 1.33

Shoulder dystocia 1.95 1.06 3.60 1.55 1.43 1.68 1.48 1.39 1.57 1.75 1.44 2.14

Scarred uterus 4.13 3.08 5.56 3.33 3.22 3.45 2.60 2.53 2.67 1.97 1.79 2.16

Multiple pregnancy – – – 1.98 1.53 2.56 1.71 1.45 2.03 4.05 2.44 6.70

Breech presentation – – – – – – – – – – – –

Singleton deliveries

Prematurity 0.48 0.30 0.77 0.54 0.50 0.58 0.56 0.52 0.59 0.42 0.34 0.52

Epidural analgesia 1.68 1.32 2.15 1.57 1.52 1.62 1.58 1.55 1.62 1.73 1.60 1.87

Non-reassuring fetal heart 1.53 1.06 2.20 1.60 1.53 1.66 1.60 1.55 1.64 1.59 1.44 1.76

Meconium in amniotic fluid 1.50 1.04 2.15 1.24 1.19 1.29 1.17 1.14 1.21 1.18 1.07 1.31

Shoulder dystocia – – – 1.26 1.16 1.38 1.27 1.19 1.36 1.54 1.24 1.92

Scarred uterus 4.81 3.47 6.62 3.40 3.28 3.52 2.64 2.57 2.71 2.02 1.83 2.23

Newborn weight (ref < 4,000 g) 1.63 1.08 2.46 1.63 1.57 1.69 1.49 1.45 1.53 1.27 1.14 1.40

Breech presentation – – – – – – – – – – – –
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considering that there is concern about an increase in OASIS associated with a decrease in  episiotomies4,9,28,45–48. 
Based on our previous  study28, we found that severe perineal tears (third and fourth degrees) significantly 
increased in women who had non-operative vaginal deliveries. These results were consistent with those of the 
Euro-peristat project, which described an increase in the rate of severe perineal tears for all vaginal deliveries 
between 2004 and 2010 in all European countries, except Germany and  Norway46.

Second, among all of the factors available in the PMSI database for non-operative vaginal deliveries, we 
focused on the variables associated with episiotomy that were major risk factors according to the scientific lit-
erature. This includes multiple pregnancies, breech vaginal deliveries, epidural analgesia, NRFHR, and newborn 
weight > 4,000 g7,20,23–26,49. In this study, the results obtained in both regression models once again underline that 
NRFHR, epidural analgesia, and newborn weight > 4,000 g are factors associated with episiotomy for nulliparous 
deliveries. For multiparous deliveries, the factors associated with episiotomy use were NRFHR, shoulder dysto-
cia, epidural analgesia, multiple pregnancy, and newborn weight > 4,000 g. All of these results are in accordance 
with the existing  literature16. We noticed that NRFHR is one of the most important risk factors for episiotomies, 
which indicates that the baby’s safety is prevalent for French midwifes and obstetricians. The strong association 
between epidural analgesia and episiotomy may be the reflection of the widespread use of epidurals in France 
(83.8% of women in 2016)11,50. However, previous publications from countries with lower rates of epidural 
analgesia showed an association between epidural analgesia and  episiotomy51 or unclear  association52. In the 
case of epidural analgesia, the pushing efforts are less effective due to the anesthetic and the resulting lack of 
sensitivity. At the beginning of labor, women may start pushing too early or in an inappropriate way, while at the 
end of labor, the urge to push will be inhibited. These inappropriate pushing efforts can then lead to instrumental 
extraction or an episiotomy. We also wish to underline that multiple pregnancy was a risk factor for multiparous 
women only. This observation was also retrieved from a study from the AUDIPOG  Network22 (Association des 
Utilisateurs de Dossiers Informatisés en Pédiatrie, Obstétrique et Gynécologie), which is a group of public and 
private maternity clinics from all over France. This result may be explained by the fact that multiple pregnancies 
can lead to maneuvers that increase the risk of episiotomy.

One of our analyses was restricted to singleton delivery in order to adjust on newborn weight. Though the 
linkage between the mother and the newborn has been available in the French PMSI database since 2013, it is 
difficult to link newborns from multiple pregnancies as they can have the same identification and be hardly dif-
ferentiable, especially when they have the same gender. Newborn weight higher than 4,000 g was found to be a 
main risk factor. This result is consistent with the scientific  literature16.

One of the strengths of this population-based study lies in the completeness of the data from French hospitals 
and the fact that, in France, 99.6% of births take place in  hospitals53,54. Thus, this study covers almost all women 
who gave birth in France between 2013 and 2017. Concerning the risk factors, we focused on non-operative 
vaginal deliveries, which is a subgroup of deliveries considered to be at a "reduced-risk" of complications during 
delivery and of episiotomy worldwide, which means that the results of this study can potentially be extrapolated 
to other countries. Another strength is the methodology used in our study, which included two types of hierar-
chical regressions according to the rarity of  episiotomy37. Finally, the quality of the database used in this study 
has been evaluated and confirmed in recent  studies34,53,55–57. In particular, the reliability of perinatal indicators 
was assessed and confirmed in a 2014 validation study that aimed to evaluate the metrological quality of hospital 
discharge abstracts for perinatal  indicators34. For vaginal deliveries, the positive predictive value (PPV) was 99.5% 
[99.3–99.7] and the sensitivity (Se) was 99.6% [99.4–99.8]. For parity, in women with vaginal deliveries, the PPV 
was 93.3% [92.3–94.3] for nulliparous women and 95.5% [94.7–96.3] for multiparous women, and the Se was 
92.4% [91.3–93.5] and 95.5% [94.7–96.3], respectively. For episiotomy performed during vaginal deliveries (with 
or without instruments), the PPV was 90.1% [88.9–91.3] and the Se was 86.0% [84.6–87.4].

We acknowledge that our study has certain limits. Even if the reliability of episiotomy appears to be good for 
all vaginal deliveries, episiotomies associated with operative vaginal deliveries may not be systematically coded 
by the operator. This under-estimation is not very high (less than 10%) and we were able to estimate rates for 
all vaginal deliveries (taking into account these 10% of missing data, a corrected estimation of the overall rate 
of episiotomy for all vaginal deliveries would be 19.3% instead of 18.6%). However our study is exposed to data 
loss bias when conducting analyses on risk factors. For this reason, we studied only risk factors for non-operative 
vaginal deliveries (for which our previous study showed no substantial lack of coding). Moreover, we know that 
we could not include all factors associated with episiotomy such as length of labor, length of expulsive stage, 
induction of labor or previous episiotomy practice for multipara, but we used all the individual and clinical 
factors available in our database, which contains most of the factors found in the literature. A potential under-
detection-related bias is another limitation for comorbidities such as diabetes and hypertensive  disorders33. 
Coding practices may vary among institutions since the people who perform the coding of diagnoses can be 
clinicians or information system technicians. Nevertheless, coding quality is checked in a standardized manner 
by medical information professionals in each hospital to correct diagnoses and improve the level of comorbidity 
recording (internal quality assessment).

Conclusion
In conclusion, the use of episiotomy for non-operative vaginal deliveries has fallen steadily in France, from 
15.5% in 2013 to 9.3% in 2017, and episiotomy is now used in less than 15% of deliveries nationwide. Despite the 
reduction in episiotomy over the last few years, our study highlights that the factors associated with episiotomy 
use for non-operative vaginal deliveries, such as multiple pregnancies, epidural analgesia, and NRFHR, were 
broadly the same throughout the study period and similar to the literature. These factors have not decreased with 
time, which suggests that the decrease in episiotomies in France is not the result of specific factors but probably 
related to several care improvement strategies that have been relayed by hospital teams and perinatal networks: 
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continuous training, clinical auditing with feedback, and communication about internal practices. Nonethe-
less, this reduction should not obscure the importance of maintaining appropriate communication between the 
caregiver and the pregnant woman (information-explanation-consent), whether the episiotomy is needed in an 
emergency context or not.

Data availability
The use of these data by our department was approved by the National Committee for data protection. We are not 
allowed to transmit these data. PMSI data are available for researchers who meet the criteria for access to these 
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from the national agency for the management of hospitalization (ATIH—Agence technique de l’information 
sur l’hospitalisation). Address: Agence technique de l’information sur l’hospitalisation, 117 boulevard Marius 
Vivier Merle, 69329 Lyon Cedex 03. The website for researchers to contact the ATIH is: https ://www.atih.sante 
.fr/nous-conta cter.

Received: 6 March 2020; Accepted: 28 July 2020

References
 1. Kalis, V., Laine, K., de Leeuw, J. W., Ismail, K. M. & Tincello, D. G. Classification of episiotomy: Towards a standardisation of 

terminology. BJOG Int. J. Obstet. Gynaecol. 119, 522–526 (2012).
 2. Carroli, G. & Belizan, J. Episiotomy for vaginal birth. Cochrane Database Syst Rev. 2, CD000081 (2000).
 3. Clesse, C., Lighezzolo-Alnot, J., De Lavergne, S., Hamlin, S. & Scheffler, M. Statistical trends of episiotomy around the world: 

Comparative systematic review of changing practices. Health Care Women Int. 39(6), 644–662 (2018).
 4. Clesse, C., Lighezzolo-Alnot, J., De Lavergne, S., Hamlin, S. & Scheffler, M. Socio-historical evolution of the episiotomy practice: 

A literature review. Women Health. 59(7), 760-774 (2018).
 5. Carroli, G. & Mignini, L. Episiotomy for vaginal birth. Cochrane Database Syst Rev. 1, CD000081 (2009).
 6. Jiang, H., Qian, X., Carroli, G. & Garner, P. Selective versus routine use of episiotomy for vaginal birth. Cochrane Database Syst. 

Rev. 2, CD000081 (2017).
 7. Friedman, A. M., Ananth, C. V., Prendergast, E., D’Alton, M. E. & Wright, J. D. Variation in and factors associated with use of 

episiotomy. JAMA 313, 197–199 (2015).
 8. L’épisiotomie : recommandations pour la pratique clinique. Élaborées par le Collège National des Gynécologues et Obstétriciens 

Français [Internet]. 2005. Disponible sur: https ://www.cngof .net/Journ ees-CNGOF /MAJ-GO/RPC/rpc_episi o2005 .pdf (2005)
 9. Clesse, C., Lighezzolo-Alnot, J., Hamlin, S., De Lavergne, S. & Scheffler, M. The practice of episiotomy in France 10 years after the 

recommendations of CNGOF: What inventory?. Gynecol. Obstet. Fertil. 44, 232–238 (2016).
 10. Blondel B, Kermarrec M. Enquête nationales périnatale 2010. Les naissances en 2010 et leur évolution depuis 2003. Paris: Unité 

de Recherches Epidémiologiques en Santé Périnatale et la Santé des Femmes et des enfants, ; [Rapport]. INSERM (2011).
 11. Blondel, B., Coulm, B., Bonnet, C., Goffinet, F., Le Ray, C. & National Coordination Group of the National Perinatal Surveys. Trends 

in perinatal health in metropolitan France from 1995 to 2016: Results from the French National Perinatal Surveys. J. Gynecol. 
Obstet. Hum. Reprod. 46, 701–713 (2017).

 12. Wu, L. C. et al. What factors influence midwives’ decision to perform or avoid episiotomies? A focus group study. Midwifery 29, 
943–949 (2013).

 13. Sagi-Dain, L. & Sagi, S. Morbidity associated with episiotomy in vacuum delivery: A systematic review and meta-analysis. BJOG 
Int. J. Obstet. Gynaecol. 122, 1073–1081 (2015).

 14. Desplanches, T. et al. A novel classification for evaluating episiotomy practices: Application to the Burgundy perinatal network. 
BMC Pregnancy Childbirth. 19, 300 (2019).

 15. Kozhimannil, K. B., Karaca-Mandic, P., Blauer-Peterson, C. J., Shah, N. T. & Snowden, J. M. Uptake and Utilization of Practice 
Guidelines in Hospitals in the United States: The Case of Routine Episiotomy. Jt Comm J Qual Patient Saf. 43, 41–48 (2017).

 16. Clesse C, Lighezzolo-Alnot J, De Lavergne S, Hamlin S, Scheffler M. Factors related to episiotomy practice: An evidence-based 
medicine systematic review. J. Obstet. Gynaecol. J. Inst. Obstet. Gynaecol. 1–11 (2019).

 17. Wu, L. C. et al. Risk factors and midwife-reported reasons for episiotomy in women undergoing normal vaginal delivery. Arch. 
Gynecol. Obstet. 288, 1249–1256 (2013).

 18. Shmueli, A. et al. Episiotomy—Risk factors and outcomes. J. Matern. Fetal Neonatal Med. 30, 251–256 (2017).
 19. Cromi, A. et al. Provider contribution to an episiotomy risk model. J. Matern. Fetal Neonatal Med. 28, 2201–2206 (2015).
 20. Coulm, B. et al. Obstetric interventions for low-risk pregnant women in France: Do maternity unit characteristics make a differ-

ence?. Birth Berkeley Calif. 39, 83–91 (2012).
 21. Zilberman, A., Sheiner, E., Barrett, O., Hamou, B. & Silberstein, T. Once episiotomy, always episiotomy?. Arch. Gynecol. Obstet. 

298, 121–124 (2018).
 22. Vendittelli, F. & Gallot, D. What are the epidemiologic data in regard to episiotomy?. J. Gynecol. Obstet. Biol. Reprod. 35, 11S12-

11S23 (2006).
 23. Lesieur, E., Blanc, J., Loundou, A., Dubuc, M. & Bretelle, F. Can the rate of episiotomy still be lowered? Status update in PACA 

region (south of France). Gynecol. Obstet. Fertil. Senol. 45, 146–151 (2017).
 24. Macleod, M. et al. A prospective cohort study of maternal and neonatal morbidity in relation to use of episiotomy at operative 

vaginal delivery. BJOG 115, 1688–1694 (2008).
 25. Chuilon, A.-L., Le Ray, C., Prunet, C. & Blondel, B. Episiotomy in France in 2010: Variations according to obstetrical context and 

place of birth. J. Gynecol. Obstet. Biol. Reprod. 45, 691–700 (2016).
 26. Ballesteros-Meseguer, C., Carrillo-García, C., Meseguer-de-Pedro, M., Canteras-Jordana, M. & Martínez-Roche, M. E. Episiotomy 

and its relationship to various clinical variables that influence its performance. Rev Lat Am Enfermagem. 24, e2793 (2016).
 27. Azuar, A. S. et al. A policy of selective episiotomy in a ward: An example of medical professional assessment. Gynecol. Obstet. 

Fertil. 41, 10–15 (2013).
 28. Goueslard, K. et al. How did episiotomy rates change from 2007 to 2014? Population-based study in France. BMC Pregnancy 

Childbirth. 18, 208 (2018).
 29. Audibert N. Violence obstétricale - émergence d&#39;un problème public en France. https ://www.acade mia.edu/29049 665/Viole 

nce_obst%C3%A9tri cale_-_%C3%A9mer gence _dun_probl %C3%A8me_publi c_en_Franc e (2016)
 30. Abdulmalak, C. et al. Haemoptysis in adults: A 5-year study using the French nationwide hospital administrative database. Eur. 

Respir. J. 46, 503–511 (2015).
 31. Lainay, C. et al. Hospitalization within the first year after stroke: The Dijon stroke registry. Stroke 46, 190–196 (2015).

https://www.atih.sante.fr/nous-contacter
https://www.atih.sante.fr/nous-contacter
http://www.cngof.net/Journees-CNGOF/MAJ-GO/RPC/rpc_episio2005.pdf
https://www.academia.edu/29049665/Violence_obst%C3%A9tricale_-_%C3%A9mergence_dun_probl%C3%A8me_public_en_France
https://www.academia.edu/29049665/Violence_obst%C3%A9tricale_-_%C3%A9mergence_dun_probl%C3%A8me_public_en_France


10

Vol:.(1234567890)

Scientific Reports |        (2020) 10:20208  | https://doi.org/10.1038/s41598-020-70881-7

www.nature.com/scientificreports/

 32. Lorgis, L. et al. Outcomes after acute myocardial infarction in HIV-infected patients: Analysis of data from a French nationwide 
hospital medical information database. Circulation 127, 1767–1774 (2013).

 33. Goldberg, M., Jougla, E., Fassa, M., Padieu, R. & Quantin, C. The French public health information system. J. Int. Assoc. Stat. 28, 
31–41 (2012).

 34. Goueslard, K., Cottenet, J., Benzenine, E., Tubert-Bitter, P. & Quantin, C. Validation study: Evaluation of the metrological quality 
of French hospital data for perinatal algorithms. BMJ Open. 10, e035218 (2020).

 35. Howson, C.P., Kinney, M.V. & McDougall, L. Born Too Soon: The Global Action Report on Preterm Birth. https ://www.who.int/
pmnch /media /news/2012/20120 4_bornt oosoo n-repor t.pdf (2012)

 36. Howson, C. P., Kinney, M. V., McDougall, L., Lawn, J. E. & Born Too Soon Preterm Birth Action Group. Born too soon: Preterm 
birth matters. Reprod. Health. 10, S1 (2013).

 37. McNutt, L.-A., Wu, C., Xue, X. & Hafner, J. P. Estimating the relative risk in cohort studies and clinical trials of common outcomes. 
Am. J. Epidemiol. 157, 940–943 (2003).

 38. Jug Došler, A. et al. Incidence of episiotomy in Slovenia: The story behind the numbers. Nurs. Health Sci. 19, 351–357 (2017).
 39. Blondel, B., Lelong, N., Kermarrec, M., Goffinet, F. & Coordination nationale des Enquêtes Nationales Périnatales. Trends in 

perinatal health in France between 1995 and 2010: Results from the National Perinatal Surveys. J. Gynecol. Obstet. Biol. Reprod. 
41, 151–166 (2012).

 40. Reinbold, D. et al. From the impact of French guidelines to reduce episiotomy’s rate. J. Gynecol. Obstet. Biol. Reprod. 41, 62–68 
(2012).

 41. Riethmuller, D., Courtois, L. & Maillet, R. Liberal versus restrictive practice of episiotomy: Do there exist specific obstetrical 
indications for episiotomy?. J. Gynecol. Obstet. Biol. Reprod. 35, 1S32-31S39 (2006).

 42. Hussein, S. A. A. A., Dahlen, H. & Schmied, V. What makes episiotomy rates change?: A systematic review of the literature. Int. J. 
Childbirth 2, 29–39 (2012).

 43. Ivers, N. et al. Audit and feedback: Effects on professional practice and healthcare outcomes. Cochrane Database Syst. Rev. 6, 
CD000259 (2012).

 44. Malet, S., Choux, C., Akrich, M., Simon, E. & Sagot, P. Mistreatment during childbirth: A prospective multicentric survey among 
women in maternities in Burgundy. Gynécologie Obstétrique Fertil. Sénologie. S2468–7189, 30167 (2020).

 45. Clesse, C., Lighezzolo-Alnot, J., de Lavergne, S., Hamlin, S. & Scheffler, M. The evolution of birth medicalisation: A systematic 
review. Midwifery 66, 161–167 (2018).

 46. Blondel, B. et al. Variations in rates of severe perineal tears and episiotomies in 20 European countries: A study based on routine 
national data in Euro-Peristat Project. Acta Obstet. Gynecol. Scand. 95, 746–754 (2016).

 47. Boujenah, J. et al. Is episiotomy worthwile to prevent obstetric anal sphincter injury during operative vaginal delivery in nulliparous 
women?. Eur. J. Obstet. Gynecol. Reprod. Biol. 232, 60–64 (2019).

 48. Gachon, B., Fradet Menard, C., Pierre, F. & Fritel, X. Does the implementation of a restrictive episiotomy policy for operative 
deliveries increase the risk of obstetric anal sphincter injury?. Arch Gynecol. Obstet. 300, 87–94 (2019).

 49. Frankman, E. A., Wang, L., Bunker, C. H. & Lowder, J. L. Episiotomy in the United States: Has anything changed?. Am. J. Obstet. 
Gynecol. 200(573), e1-7 (2009).

 50. Le Ray, C. et al. Factors associated with the choice of delivery without epidural analgesia in women at low risk in France. Birth. 
35, 171–178 (2008).

 51. Loewenberg-Weisband, Y., Grisaru-Granovsky, S., Ioscovich, A., Samueloff, A. & Calderon-Margalit, R. Epidural analgesia and 
severe perineal tears: A literature review and large cohort study. J. Matern. Fetal Neonatal Med. 27, 1864–1869 (2014).

 52. Zhou, D., Gong, H., He, S., Gao, W. & Wang, Q. Effects of combined spinal epidural labor analgesia on episiotomy: A retrospective 
cohort study. BMC Anesthesiol. 17, 88 (2017).

 53. Quantin, C. et al. Quality of perinatal statistics from hospital discharge data: Comparison with civil registration and the 2010 
National Perinatal Survey. J. Gynecol. Obstet. Biol. Reprod. 43, 680–690 (2014).

 54. Blondel, B., Drewniak, N., Pilkington, H. & Zeitlin, J. Out-of-hospital births and the supply of maternity units in France. Health 
Place. 17, 1170–1173 (2011).

 55. Revert, M. et al. Intrauterine balloon tamponade for management of severe postpartum haemorrhage in a perinatal network: A 
prospective cohort study. BJOG 124, 1255–1262 (2016).

 56. Pierron, A. et al. Evaluation of the metrological quality of the medico-administrative data for perinatal indicators: A pilot study 
in 3 university hospitals. Rev. Epidemiol. Sante Publique. 63, 237–246 (2015).

 57. Quantin, C. et al. Advantages and limitations of using national administrative data on obstetric blood transfusions to estimate the 
frequency of obstetric hemorrhages. J. Public Health Oxf. Engl. 35, 147–156 (2013).

Acknowledgements
We would like to thank G. Periard for her help concerning the layout and the management of this article and S. 
Rankin for her thorough proofreading. This research received no specific grant from any funding agency in the 
public, commercial, or not-for-profit sectors.

Author contributions
C.C. and C.Q. conceptualized and designed the study. C.C. interpreted the data and wrote the paper. J.C. and 
K.G. contributed substantially to interpreting the data and writing the manuscript. J.C. performed data analysis. 
J.L.A., M.S. and P.S., participated in the interpretation of the results reviewed and revised the manuscript drafts. 
C.Q. oversaw the data analysis and interpretation, and contributed substantially to writing the manuscript. All 
authors accept responsibility for the paper as published.

Competing interests 
Author PS received funding from the following commercial companies: Merck Serono, Finox Biotech, MSD 
France SAS, Teva Santé SAS, Allergan France, Gedeon Richter France, Effik S.A., Karl Storz Endoscopie France, 
GE Medical Systems SCS, Laboratoires Genevrier, H.A.C. Pharma, and Ipsen. Author PS confirms that none of 
this funding was used to support the research in this study. The other authors declare that they have no compet-
ing interests.

Additional information
Supplementary information  is available for this paper at https ://doi.org/10.1038/s4159 8-020-70881 -7.

Correspondence and requests for materials should be addressed to Q.C.

http://www.who.int/pmnch/media/news/2012/201204_borntoosoon-report.pdf
http://www.who.int/pmnch/media/news/2012/201204_borntoosoon-report.pdf
https://doi.org/10.1038/s41598-020-70881-7


11

Vol.:(0123456789)

Scientific Reports |        (2020) 10:20208  | https://doi.org/10.1038/s41598-020-70881-7

www.nature.com/scientificreports/

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons license, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons license, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons license and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this license, visit http://creat iveco mmons .org/licen ses/by/4.0/.

© The Author(s) 2020

www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Episiotomy practices in France: epidemiology and risk factors in non-operative vaginal deliveries
	Methods
	Inclusion and exclusion criteria. 
	Outcome and selected variables. 
	Statistical analyses. 

	Results
	Descriptive statistics. 
	Comparative analysis (for non-operative vaginal deliveries). 
	Multilevel analyses (for non-operative vaginal deliveries). 

	Discussion
	Conclusion
	References
	Acknowledgements


