Benjamine Pham 
email: benjamine.pham@inserm.fr
  
A Girault 
  
B Blondel 
  
C Le Ray 
  
  
Duration of second stage of labor and factors associated with prolonged second stage: a national population-based study in France

Objectives

Prolonged second stage of labor could be associated with an increase in maternal and neonatal morbidity. However, in France, no consensual definition of prolonged 2 nd stage of labor exists and therefore factors associated with prolonged second stage have not yet been studied. From national population-based data, we aimed at defining the prolonged 2 nd stage of labor in France and identifying its associated factors for women with epidural.

Study design

From the French national perinatal survey of 2016, we included all women who reached 2 nd stage of labor and delivered at term of a singleton infant in cephalic presentation. We studied the distribution of the duration of the 2 nd stage according to parity and defined prolonged 2 nd stage as the 90 th percentile. Among women with epidural, factors associated with a prolonged 2 nd stage of labor were then explored by univariate and multilevel multivariable analysis, to take the cluster effect into account. The proportional change of variance was estimated for each multivariate model.

Results

Among the 8154 women included, 3574 were nulliparous and 4580 multiparous. Prolonged second stage was defined as a duration of more than 89.6 min and 30.6 min for nulliparous and multiparous women without epidural; and respectively 185.7 min and 120.1 min for women with epidural analgesia. The factors associated with prolonged 2 nd stage of labor were respectively for nulliparous and multiparous women, macrosomia (aOR 1.74 [1.03-2.94] and ORa 2. 52 [1.69-3.76]), prenatal preparation classes (aOR 1.47 [1.04-2.08] and aOR

1.56 [1.21-2.01]), a prolonged 1 st stage (aOR 1.47 [1.14-1.87] and aOR 1.52 [1.19-1.95]) and delivery in a public maternity unit (aOR 2.68 [1.50-4.78] and aOR 3.12 [1.88-5.17]). Women's characteristics accounted for 3.4% of the variance and maternity organizational characteristics for 26.1%.

Conclusion

In France, prolonged 2 nd stage of labor can be defined as a 2 nd stage exceeding 3h in nulliparous and 2h in multiparous women with epidural analgesia. The identification of its associated factors allows determining a target population of women at risk of prolonged 2 nd stage and improve their 2 nd stage's management.
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Highlights:

-In France, prolonged 2 nd stage is defined as a duration ≥3h for nulliparous and ≥2h for multiparous.

-In France, prolonged 2 nd stage is mainly associated with organizational factors.

Introduction

The normal duration of the 2 nd stage of labor and its management differ between countries.

In the USA, the UK and Canada, 2 nd stage is considered prolonged after 3 hours in nulliparous women and 2 hours in multiparous women, whereas in Australia and New Zealand prolonged 2 nd stage begins after 2 hours in nulliparous women and 1 hour in multiparous women, it is to be noted that in most countries where immediate pushing is the main practice, the duration refers to the length of pushing time and not the length of second stage. In France, no definition of "normal" duration of 2 nd stage of labor has been published, but the guidelines specify that duration of 2 nd stage should not be too extended as maternal morbidity increases after 3 hours [START_REF] Zaki | Contemporary Labor Patterns and Maternal Age[END_REF][START_REF] Albers | The Duration of Labor in Healthy Women[END_REF][START_REF] Hofmeyr | Planned caesarean section for women with a twin pregnancy[END_REF][START_REF]2019 surveillance of intrapartum care for healthy women and babies (NICE guideline CG190)[END_REF][START_REF] Lee | Prise en charge du travail spontané chez les femmes en santé, à terme[END_REF][START_REF] Petitprez | Normal delivery: physiologic support and medical interventions. Guidelines of the French National Authority for Health (HAS) with the collaboration of the French College of Gynecologists and Obstetricians (CNGOF) and the French College of Midwives (CNSF)[END_REF][START_REF]No. 1: Safe Prevention of the Primary Cesarean Delivery[END_REF] .

Most studies concerning prolonged 2 nd stage focus on its maternal and fetal outcomes [START_REF] Hunt | Perinatal Outcome in 1515 Cases of Prolonged Second Stage of Labour in Nulliparous Women[END_REF][START_REF] Cheng | How long is too long: Does a prolonged second stage of labor in nulliparous women affect maternal and neonatal outcomes?[END_REF][START_REF] Sandström | Durations of second stage of labor and pushing, and adverse neonatal outcomes: a population-based cohort study[END_REF][START_REF] Dalbye | Associations between duration of active second stage of labour and adverse maternal and neonatal outcomes: A cohort study of nulliparous women with spontaneous onset of labour[END_REF] .

Prolonged 2 nd stage of labor is associated with high grade perineal tears (III/IV), postpartum hemorrhage and maternofetal infection compared to 2 nd stage durations of less than 2 hours [START_REF] Cheng | Duration of the second stage of labor in multiparous women: maternal and neonatal outcomes[END_REF][START_REF] Finnegan | Defining the upper limit of the second stage of labor in nulliparous patients[END_REF] . The only two studies aimed at identifying factors associated with prolonged 2 nd stage of labor reported epidural analgesia, nulliparity, excessive maternal weight gain, long duration of active phase and persistent occiput posterior position as associated factors. These studies arbitrary defined prolonged 2 nd stage of labor as a duration exceeding 2 hours [START_REF] Kuo | Factors Influencing the Prolonged Second Stage and the Effects on Perinatal and Maternal Outcomes[END_REF][START_REF] Schiessl | Obstetrical parameters influencing the duration of the second stage of labor[END_REF] . To our knowledge, no population-based study concerning factors associated with prolonged second stage has been published. Yet, the identification of those factors could allow determining a target population of women at risk of prolonged 2 nd stage in order to improve their 2 nd stage's management, thus decreasing the risk of maternal and fetal morbidity.

We aimed at defining prolonged 2 nd stage of labor in France using data from a national population-based survey, and at assessing its associated individual and organizational factors in a population of women with epidural analgesia.

Methods

This was an observational study using data from the 2016 French National Perinatal Survey (FNPS). FNPS are national population-based studies conducted routinely every 6 or 7 years to monitor the main indicators of perinatal health, medical practices, and risk factors. Every survey follows the same protocol, already described elsewhere [START_REF] Blondel | Trends in perinatal health in metropolitan France from 1995 to 2016: Results from the French National Perinatal Surveys[END_REF][START_REF] Girault | Association of Oxytocin Use and Artificial Rupture of Membranes With Cesarean Delivery in France[END_REF][START_REF] Merrer | Determinants of the use of nonpharmacological analgesia for labor pain management: a national population-based study[END_REF] . Briefly, the sample includes all live births and stillbirths ≥ 22 weeks or with a birth weight ≥ 500 g during a full week in March in all maternity units. Data on delivery are collected from the medical records and the mothers are interviewed before their discharge to obtain their social and demographic characteristics. Each maternity unit also completes a questionnaire to provide information about its organization. The surveys are approved by the National Council on Statistical Information (Comité du Label), the French Data Protection Authority (CNIL), and the INSERM (Institut National de la Santé et de la Recherche Médicale) ethics committee. he 2 appro al num ers ere 2 3 omit du a el), 915197 (CNIL) and IRB00003888 no. 14-191 (INSERM ethics committee).

For this study we included all women who gave birth to a live singleton in cephalic presentation at or after 37 weeks, who reached the 2 nd stage of labor and who consented to the interview. We excluded out of ward deliveries, planned and first stage cesarean deliveries, women without precise duration of 2 nd stage and women with a previous cesarean or uterine scar.

For the first time in 2016, the FNPS included data on timing of complete cervical dilation, onset of pushing efforts, and birth, thus allowing to calculate the duration of 2 nd stage (between diagnosis of full dilation and delivery). We defined prolonged 2 nd stage of labor as the 90 th percentile of the duration in the population.

We first studied the distribution of duration of 2 nd stage of labor. Because of the known differences in labor durations between nulliparous and multiparous women, and women with and without epidural, all our analyses are stratified on parity (nulliparous/multiparous) and epidural analgesia status [START_REF] Ashwal | Contemporary patterns of labor in nulliparous and multiparous women[END_REF] .

To identify factors associated with prolonged 2 nd stage of labor, we first compared women with a prolonged 2 nd stage to women without a prolonged 2 nd stage using univariate analysis. For this analysis, we excluded women with no epidural analgesia because the management of their labor is different and they are less prone to prolonged 2 nd stage of labor.

The studied factors were: maternal characteristics (age, BMI, country of birth, level of education, and social security coverage), pregnancy characteristics (attendance at prenatal classes, suspicion of macrosomia and pregnancy weight gain according to pre-partum BMI [START_REF]Weight Gain During Pregnancy: Reexamining the Guidelines[END_REF] )

and labor characteristics (mode of onset of labor, first stage duration and oxytocin use). The variable for first stage duration was binary: duration above or below the median duration according to cervical dilation at admission (0-1 cm, 2-3 cm, 4-5 cm, 6-7 cm, 8-9 cm).

Studied maternity unit characteristics were status (university, other public, private), volume (number of deliveries per year), possibility of fetal blood sampling, room dedicated to physiologic birth (room with availability of non-pharmacological methods for labor pain management such as bathtub); this characteristic was a proxy of the maternity unit policy to promote more physiologic births.

We used a multilevel multivariable logistic regression model, to take the data's hierarchical structure and the lack of independence between women who delivered in the same maternity unit into account. The maternal characteristics were considered as first level characteristics and the maternity units as second level characteristics. The variables included in the model, maternal age, pregnancy weigh gain, prenatal classes attendance, macrosomia suspicion, first stage duration and maternity unit characteristics, were selected on a priori hypotheses according to literature [START_REF] Kuo | Factors Influencing the Prolonged Second Stage and the Effects on Perinatal and Maternal Outcomes[END_REF][START_REF] Schiessl | Obstetrical parameters influencing the duration of the second stage of labor[END_REF] .

Results are expressed as n (%) or median [10-90 th percentiles]. The univariate analyses were performed using Pearson's hi 2 , Fisher's exact, tudent or Mann-Whitney tests. For the multilevel multivariable analysis, the first model, the empty model (model 0), provided the baseline second-level variance τ 00, assessing the variations between maternity units. Three second-level random intercept models were constructed, adding progressively homogeneous groups of variables. Models 1 and 2 successively included individual characteristics (maternal, characteristics and then pregnancy and labor characteristics) and model 3 added maternity units characteristics.

To evaluate the proportion of aria ility et een maternity units τ 00 that could be accounted for using the variables in models 1 to 3, we calculated the proportional change of variance (PCV). For each model, the τ 00 value was compared to the τ 00 of the empty model {PCV defined as [τ 00 (0) -τ 00 (n)]/ τ 00 (0)} and to the variance of the previous model constructed {PVC defined as [τ 00 (n-1) -τ 00 (n)]/ τ 00 n-1)}.

Results of the multivariable analysis are expressed as adjusted OR (aOR) with their 95%

Confidence Interval [95%CI].

We performed complete case analyses because of the small number of missing data (<3%). A p-value of 0.05 was considered significant.

All statistical analyses were performed using STATA 15.1.

Results

Among the 8154 women of our study population, 3574 (43,8%) were nulliparous and 4580 (56,2%) were multiparous (figure 1).

Median duration of 2 nd stage was 78.6 min; 10-90 percentiles [17.5-183.5] for nulliparous women and 19.7 min [4.4-100.2] for multiparous women. Figure 2 shows the distribution of 2 nd stage duration according to parity and epidural use. For women with no epidural analgesia the 90 th percentile of the 2 nd stage duration was 89.6 minutes for nulliparous and 30.6 minutes for multiparous women. For women with epidural analgesia, the 90 th percentile was 185.7 minutes for nulliparous and 120.1 min for multiparous women.

For women with epidural analgesia, prolonged 2 nd stage of labor was thus defined as a 2 nd stage duration of more than 3 hours in nulliparous women and 2 hours in multiparous women. For nulliparous women, the models including maternal and labor characteristics explained less than 4% of the variance between maternity units, while the model including organizational maternity unit's characteristics explained 26.1%. For multiparous women, the models including maternal and labor characteristics explained less than 20% of the variance whereas the complete model including organizational maternity unit's characteristics explained 47.9% of the variance. In other words, 26.1 % of the variation in duration of the 2 nd stage of la or could e attri uted to maternity units' organizational characteristics for nulliparous women, and 47.9 % for multiparous women.

Delivery mode according to the duration of the second stage of labor and parity is described in appendix A.

Discussion

Main findings

In women with epidural analgesia in France, prolonged 2 nd stage of labor can be defined by a duration of the 2 nd stage exceeding 3 hours in nulliparous women and 2 hours in multiparous women. Prolonged second stage is more likely related to the maternity unit's organizational characteristics than to individual or labor characteristics.

Strengths and limitations

To our knowledge, this study is the first population-based study providing 2 nd stage duration, and studying the factors associated with a prolonged 2 nd stage of labor. The studied sample is representative of births in metropolitan France. Specifically trained midwives collected the data from medical files and interviews ensuring data completeness and reliability. Only few data were missing (< 3 %), allowing us to perform our analysis using complete cases.

The use of a multilevel model, allowed us to take the cluster effect into account thus reducing the bias due to non-independency between women delivering in the same maternity unit. It also allo ed us to take the maternity unit's organizational factors into account and not only the omen's indi idual characteristics. In addition, we were able to calculate the proportion of variance explained by each category of characteristics allowing us to interpret our results.

However, a residual confusion bias can exist due to factors that were not collected in the FNPS such as fetal position in labor which is known to be associated with 2 nd stage duration [START_REF] Cheng | Duration of the second stage of labor in multiparous women: maternal and neonatal outcomes[END_REF] .

Delayed pushing is usually performed in France and as a consequence, our results are only generalizable to countries with a similar management of 2 nd stage of labor. We therefore cannot conclude that the factors identified are the same in countries with an "immediate pushing" management.

Interpretation

Suspected macrosomia was associated with prolonged 2 nd stage of labor which is consistent with literature [START_REF] Cheng | Duration of the second stage of labor in multiparous women: maternal and neonatal outcomes[END_REF][START_REF] Finnegan | Defining the upper limit of the second stage of labor in nulliparous patients[END_REF] . Two hypotheses can be formulated to explain this result. First, macrosomia is known to be associated with longer durations of labor and obstructed labor and we can assume that a large proportion of the fetuses suspected of macrosomia were indeed macrosomic at birth [START_REF] Siggelkow | The influence of macrosomia on the duration of labor, the mode of delivery and intrapartum complications[END_REF][START_REF] Bushman | Influence of Estimated Fetal Weight on Labor Management[END_REF] . Second, in a context of delayed pushing, the obstetrical team knowing that the fetus is suspected of macrosomia would probably allow a longer passive second stage to ensure that the fetal presentation is properly progressing in the pelvis.

Prolonged 2 nd stage of labor was also more frequent in women with a longer 1 st stage of labor. Kuo et al. when comparing women with a 2 nd stage <2h versus ≥2h in a case-control study found the same association [START_REF] Kuo | Factors Influencing the Prolonged Second Stage and the Effects on Perinatal and Maternal Outcomes[END_REF] . Long first stages of labor are mainly due to mechanic issues such as insufficient contractions or dystocic fetal presentations, if not corrected, these can also cause longer 2 nd stages.

Maternal age is discussed in literature as being a risk factor for labor dystocia [START_REF] Cheng | Duration of the second stage of labor in multiparous women: maternal and neonatal outcomes[END_REF][START_REF] Finnegan | Defining the upper limit of the second stage of labor in nulliparous patients[END_REF] . However in our analysis, after adjustment for confounding factors, it was not associated with prolonged second stage [START_REF] Schiessl | Obstetrical parameters influencing the duration of the second stage of labor[END_REF] . Thus, maternal age alone does not seem to be associated with prolonged 2 nd stage.

We found that attendance to prenatal classes was associated with prolonged 2 nd stage of labor. This variable is a proxy for women's in ol ement in child irth management. A hypothesis is that women who followed the classes probably have a birth plan or are at least better informed and more willing to participate actively in the management of their labor.

These women frequently opt for a physiologic birth with less medical interventions (artificial membrane rupture, oxytocin use and instrumental birth) which could result in a longer 2 nd stage of labor [START_REF] Chen | Non-clinical interventions for reducing unnecessary caesarean section. Cochrane Effective Practice and Organisation of Care Group[END_REF][START_REF] Karimi | Effect of Consultation and Educating in Preparation Classes for Delivery on Pregnancy Consequences: A Randomized Controlled Clinical Trial[END_REF] .

There were more women with a prolonged second stage of labor in public hospitals (university or not). This could be explained by a lower rate of instrumental deliveries (which reduce 2 nd stage duration) in these hospitals compared to private maternity units in France [START_REF] Coulm | Obstetric Interventions for Low-Risk Pregnant Women in France: Do Maternity Unit Characteristics Make a Difference?[END_REF] . Indeed, in French private hospitals, obstetricians usually deliver their private patients, but they are not always on site and are prone to have different activities occurring at the same time, often in other settings. Instrumental delivery is therefore an effective solution to limit the duration of 2 nd stage for these obstetricians.

Conclusion

In France from population-based data, prolonged second stage of labor in France in women with epidural analgesia can be defined by a duration of more than 3 hours in nulliparous women, and 2 hours in multiparous women. Maternal and labor characteristics associated with prolonged 2 nd stage are suspected macrosomia and long 1 st stage of labor. But, the main associated characteristic, delivery in a public hospital was organizational. These factors are important to consider when studying the outcomes related to prolonged second stage of labor [START_REF] Thuillier | Impact of recommended changes in labor management for prevention of the primary cesarean delivery[END_REF] . [START_REF] Zaki | Contemporary Labor Patterns and Maternal Age[END_REF] Model 2 [START_REF] Albers | The Duration of Labor in Healthy Women[END_REF] Model 3 [START_REF] Hofmeyr | Planned caesarean section for women with a twin pregnancy[END_REF] ORa IC 95% ORa [START_REF]2019 surveillance of intrapartum care for healthy women and babies (NICE guideline CG190)[END_REF] IC 95% ORa [START_REF] Lee | Prise en charge du travail spontané chez les femmes en santé, à terme[END_REF] 

Random effects

Variance between maternity units 0.592 0.604 0.431 PCV (**) / between models (%) 1.3 (*)/(1) 2.0 (1)/(2) 28.6 (2)/(3) PCV / empty model (*) (%) 1.3 3.4 26.1 (*) Empty model : τ00 = 0.584 et intraclass correlation coefficient (CCIC) : ρ=τ00/(τ00+π 2 ⁄3) = .155 (n= 3232) (**) Proportional change of variance : PCV = [(τ00 [START_REF] Zaki | Contemporary Labor Patterns and Maternal Age[END_REF] -τ00 [START_REF] Albers | The Duration of Labor in Healthy Women[END_REF] ) /τ00 [START_REF] Zaki | Contemporary Labor Patterns and Maternal Age[END_REF] ]

(1) Model 1: including maternal characteristics adjusted for maternity unit characteristics (n=3195) (2) Model 2: including pregnancy and labor characteristics adjusted for maternal and maternity unit characteristics (n=3129) (3) Model 3: including maternity units characteristics adjusted for maternal, pregnancy and labor characteristics (n=3129) (4) OR adjusted for maternal, pregnancy and labor characteristics (5) OR adjusted for all variables 394 395 Table 3: Maternal, pregnancy, labor and maternity unit characteristics associated with prolonged second stage of labor in multiparous women with epidural analgesia: multivariate multilevel logistic regression adjusted for the maternity unit Model 1 [START_REF] Zaki | Contemporary Labor Patterns and Maternal Age[END_REF] Model 2 [START_REF] Albers | The Duration of Labor in Healthy Women[END_REF] Model 3 [START_REF] Hofmeyr | Planned caesarean section for women with a twin pregnancy[END_REF] ORa IC 95 % ORa [START_REF]2019 surveillance of intrapartum care for healthy women and babies (NICE guideline CG190)[END_REF] IC 95 % ORa [START_REF] Lee | Prise en charge du travail spontané chez les femmes en santé, à terme[END_REF] IC 95 %

Individual fixed effects

Maternal age, years < 25 

Random effects

Variance between maternity units 0.281 0.282 0.123 PCV (**) / between models (%)

19.1 (*)/(1) 0.3 (1)/(2) 56.3 (2)/ [START_REF] Hofmeyr | Planned caesarean section for women with a twin pregnancy[END_REF] PCV / empty model (*) (%)

19.1 19.5 47.9

(*) Empty model : τ00 = 0.236 and intraclass correlation coefficient (CCIC) : ρ=τ00/(τ00+π 2 ⁄3) = . n=33 5) (**) Proportional change of variance: PCV = [ τ00 [START_REF] Zaki | Contemporary Labor Patterns and Maternal Age[END_REF] -τ00 [START_REF] Albers | The Duration of Labor in Healthy Women[END_REF] ) /τ00 [START_REF] Zaki | Contemporary Labor Patterns and Maternal Age[END_REF] ]

(1)

Model 1: including maternal characteristics adjusted on the maternity unit (n=3318)

Model 2: including pregnancy and labor characteristics adjusted on maternal characteristics and the maternity unit (n=3242)

Model 3: including maternity units characteristics adjusted on maternal, pregnancy, labor characteristics (n=3242)

OR adjusted on maternal, pregnancy and labor characteristics (5) OR adjusted on all variables

Table 1

 1 95% CI [1.89-4.91] or other public hospital aOR 2.07, 95% CI [1.42-3.00] and in a maternity unit with over 3000 deliveries per year, aOR 1.46, 95% CI [1.02-2.10].

	presents by parity, among women with epidural analgesia, the comparisons of
	maternal, pregnancy, labor and maternity unit characteristics between women with and
	without a prolonged 2

nd stage of labor, using univariate analysis. Nulliparous women with a prolonged 2 nd stage of labor were older than women without a prolonged 2 nd stage (31.8 % macrosomia aOR 2.49, 95% CI [1.69-3.70], attendance to prenatal classes aOR 1.54, 95% CI [1.20-1.97], a long 1 st stage of labor aOR 1.49, 95% CI [1.17-1.89], delivery in a university aOR 3.05,

Table 1 :

 1 Comparison between women with prolonged second stage and without, univariate 388 analysis, by parity (women with epidural analgesia) 389

			Nulliparous N = 3234		Multiparous N = 3372	
		Not prolonged (<3h)	Prolonged (≥3h)	Not prolonged (<2h)	Prolonged (≥2h)	
			N= 2863	N= 371	p	N= 3026	N=346	p
			N (%)	N (%)		N (%)	N (%)	
		Maternal characteristics						
		Age (years)			0.011			0.102
		<25	649 (22.7)	61 (16.4)		224 (7.4)	23 (6.6)	
		25-29	1163 (40.6)	157 (45.3)		819 (27.1)	74 (21.4)	
		30-34	739 (25.8)	118 (31.8)		1194 (39.4)	(42.2)	
		≥35	312 (10.9)	35 (9.4)		789 (26.1)	(29.8)	
		BMI before pregnancy			0.573			0.123
		<25 kg/m 2	2130 (75.3)	275 (74.6)		1191 (66.7)	(71.6)	
		Overweight	485 (17.2)	70 (18.9)		635 (21.3)	66 (19.5)	
		Obesity	213 (7.5)	24 (6.5)		361 (12.0)	30 (8.9)	
		Birth country			0.802			0.001
		France	2448 (85.5)	311 (85.8)		2472 (81.7)	(75.4)	
		Europe	100 (3.5)	13 (3.5)		131 (4.3)	12 (3.5)	
		North Africa	146 (5.1)	24 (6.5)		229 (7.6)	39 (11.3)	
		Sub-Saharan Africa	83 (2.9)	10 (2.7)		126 (4.2)	16 (4.6)	
		Other	85 (2.9)	13 (3.5)		67 (2.2)	18 (5.2)	
		Pregnancy characteristics						
		Weight gain during pregnancy			0.194			0.097
		Recommended	1085 (38.4)	137 (37.1)		1163 (38.9)	(38.2)	
		Excessive	1155 (40.8)	167 (45.3)		1119 (37.5)	(42.6)	
		Insufficient	588 (20.8)	65 (17.6)		705 (23.6)	65 (19.2)	
		Active smoking	460 (16.1)	49 (13.2)	0.155	475 (15.7)	47 (13.6)	0.303
		Gestational diabetes	222 (7.8)	44 (11.9)	0.006	297 (9.8)	43 (12.4)	0.132
		Prenatal classes	2279 (79.9)	312 (84.5)	0.033	1022 (33.9)	(42.2)	0.002
		Macrosomia suspicion	97 (3.4)	22 (5.9)	0.014	137 (4.6)	42 (12.1)	<0.001
		Labor characteristics						
		Birth term (GA. weeks)			0.293			0.234
		37-38	576 (20.1)	73 (19.7)		709 (23.4)	67 (19.4)	
		39-40	1678 (58.6)	206 (55.5)		1788 (59.1)	(62.4)	
		41-42	609 (21.3)	92 (24.8)		529 (17.5)	63 (18.2)	
		Induced labor Oxytocin use (1 st stage)	693 (24.2) 1693 (88.2)	88 (23.7) 204 (68.2)	0.837 <0.001	752 (24.9) 1343 (93.0)	70 (20.2) (59.9)	0.058 <0.001
		Length of 1 st stage						
		≥ median time according to cervix	1377 (48.7)	223 (61.6)	<0.001	1448 (48.6)	(61.5)	<0.001
		dilatation						
		Maternity unit characteristics					
		Size (deliveries per year)			0.005			<0.001
		< 1000	496 (17.3)	49 (13.2)		553 (18.3)	37 (10.7)	
		1000-1999	884 (30.9)	99 (26.7)		958 (31.6)	79 (22.8)	
		2000-2999	658 (23.0)	85 (22.9)		692 (22.9)	87 (25.1)	
		≥ 3	825 (28.8)	138 (37.2)		823 (27.2)	(41.3)	
		Status			<0.001			<0.001
		University	513 (17.9)	101 (27.2)		501 (16.6)	(31.8)	
		Other public	1612 (56.3)	228 (61.5)		1704 (56.3)	(54.6)	
		Private	738 (25.8)	42 (11.3)		821 (27.1)	47 (13.6)	
		Fetal blood						
		sampling tests	1729 (60.4)	261 (70.3)	<0.001	1801 (59.7)	(70.5)	<0.001
		available						
	390	Room dedicated to physiologic births	1239 (43.3)	182 (49.1)	0.036	1281 (42.4)	(46.2)	0.175
	391	Table 2: Maternal, pregnancy, labor and maternity unit characteristics associated with	
	392	prolonged second stage of labor in nulliparous women with epidural analgesia: multivariate
	393	multilevel logistic regression adjusted for the maternity unit			

  IC 95%

	Individual fixed effects			
	Maternal age, years			
	< 25	0.69 [0.49-0.95]	0.75 [0.53-1.05]	0.72 [0.51-1.02]
	25-29	1 Ref.	1 Ref.	1 Ref.
	30-34	1.22 [0.93-1.60]	1.24 [0.94-1.64]	1.23 [0.93-1.63]
	≥35	0.84 [0.56-1.27]	0.84 [0.56-1.28]	0.87 [0.58-1.32]
	Weight gain			
	Recommended	1 Ref.	1 Ref.	1 Ref.
	Excessive	1.18 [0.91-1.52]	1.17 [0.89-1.52]	1.16 [0.89-1.50]
	Insufficient	0.89 [0.64-1.24]	0.92 [0.66-1.28]	0.89 [0.64-1.25]
	Prenatal classes		1.45 [1.03-2.04]	1.46 [1.04-2.06]
	Macrosomia suspicion		1.77 [1.05-2.99]	1.72 [1.02-2.89]
	1 st stage duration according to			
	cervix dilatation			
	< median		1 Ref.	1 Ref.
	≥ median		1.55 [1.22-1.98]	1.50 [1.18-1.91]
	2 nd level fixed effects			
	Fetal blood sampling test			
	available			1.06 [0.75-1.51]
	Presence of a room dedicated			
	to physiologic birth			1.33 [0.99-1.77]
	Size (deliveries/year)			
	<1000			1.03 [0.67-1.60]
	1000-1999			1 Ref.
	2000-2999			1.17 [0.78-1.75]
	≥ 3			1.31 [0.87-1.99]
	Status			
	Universitary			2.82 [1.61-4.92]
	Other public			2.58 [1.69-3.91]
	Private			1 Ref.
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