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Guidelines for clinical practice 
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Summary 

Objectives. ─ The objective of our work was to determine the effects of co-interventions used 

during labor with oxytocin or for labor dystocia. 

 

Methods. ─ We searched for reports of the interventions we sought to study published 

between 1987 and 2015, looking especially for meta-analyses and randomized trials via the 

Medline database and the Cochrane Library. We limited our research to studies of 

spontaneous labor in singleton pregnancies at term. 

 

Results. ─ In the absence of labor dystocia, active management of labor is not recommended 

(Grade B). It is recommended that amniotomy should not be performed routinely during the 

first stage of labor (Grade B). In cases of labor dystocia during the active phase, an 

amniotomy is recommended before the administration of oxytocin (professional consensus). 

The encouragement of continuous support during labor is recommended (Grade B). No 

scientific evidence justifies the recommendation of any of the following methods for the sole 

purpose of limiting oxytocin use during labor: maternal position during the first or second 

stages of labor (grade C), immersion in a water during the first stage (grade B), intravenous 

infusion, oral hydration, or solid food (grade B), antenatal preparation with hypnosis sessions 

(grade C), use of relaxation techniques (grade C), acupuncture or acupressure (Grade B), or 

the use of muscle-relaxant agents (professional consensus).  

 

Conclusions. ─ Few of the co-interventions studied appear to modulate recourse to oxytocin.  

Key words: active management of labor; amniotomy; continuous support; first stage of labor; 

oxytocin.  
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Introduction 

Oxytocin and its contractile properties were first discovered in 1909; it was first synthesized 

in 1954. From then on, its use became one of several interventions often used during labor in 

various combinations [1]. Numerous studies rapidly reported the value of its wide use to 

optimize labor and delivery. In 2016, the principal indication for oxytocin during labor is 

labor dystocia [2].  

Simultaneously and over time, different co-interventions that might act on this form of 

dystocia — either to prevent or treat it — have been used during labor. Moreover, other co-

interventions are frequently used during labor and may (or may not) affect recourse to 

oxytocin. These interventions can be used routinely at the onset of labor, at different stages 

during the first or second stage or adapted to particular clinical situations. Although the 

relevance of these co-interventions has been assessed recently, some have not ever been 

assessed. 

The objective of this work is therefore to detail the most common co-interventions 

used during labor to assess their impact on either labor dystocia or recourse to oxytocin. 

Materials and methods  

Materials  

After selecting the co-interventions to be studied, we identified publications about them 

describing recourse to oxytocin in studies of spontaneous labor of singleton pregnancies at 

term. We limited our selection to studies published in English and in French between 1987 

and 2015. 

We looked first for meta-analyses, then randomized trials not included in the meta-

analyses, and, when no randomized trials were available, other types of studies.  
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Methods  

We searched for articles in the Medline database and the Cochrane Library, limiting our 

research to "randomized controlled trial" and "meta-analysis" with the following keywords: 

- "active management labor" OR "oxytocin" AND "amniotomy" NOT "induction" 

- or "amniotomy" NOT "induction" 

- or "continuous labor support"  

- or "positions" AND "labor" 

- or "water immersion" AND "labor" 

- or "oral intake" AND "augmentation"  

- or "labor" AND "massage" 

- or "hypnosis" AND "childbirth" 

- or "acupuncture" AND "childbirth" 

We completed our search manually by consulting the references in the publications 

identified and the guidelines published on the subject by North American, British, and French 

professional and learned societies. 

When we say that something should or should not be done, we mean to say that it is a 

recommendation unless a specific reason based on the clinician’s experience, the patient’s 

individual characteristics, or the organization of care overrides it. Should essentially means 

must unless there is a strong reason not to, and should not means do not, unless there is a 

strong reason to do it. 
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Results 

Active management of labor  

Definition of active management of labor  

Active management of labor is a set of interventions intended to limit the duration of labor 

and thereby, in particular, reduce the number of cesarean deliveries. It was first described by 

O’Driscoll in Ireland in the 1970s [3]. It includes 7 components: - strict criteria for the diagnosis of labor  - strict monitoring of progress in labor (e.g., by plotting on a partogram) - strict criteria for identifying slow progress and fetal compromise  - peer review of assisted deliveries  - one-to-one support in labor (continual presence of a nurse during labor) - routine amniotomy (artificial rupture of the amniotic membranes) - the use of the intravenous drug oxytocin only after membrane rupture, if dilation 

remains < 1 cm/h. 

 

O’Driscoll et al. studied active management of labor at the National Hospital of Dublin, in 

1968 and 1972, in two cohorts of 1000 nulliparas [2,3], with overall percentages of cesarean 

deliveries of 4% and 5.2%, respectively. In their 1968 cohort, 20.4% of the women had 

interventions to accelerate labor (amniotomy and/or oxytocin) [3]. In 1972, 55% of the 

women received oxytocin [4]. 

Because subsequent trials of the "package" of active management of labor used different 

groups of interventions, it is difficult to compare them. Moreover, the interventions in the 

control groups also varied between the studies as well as within them (e.g., expected speed of 

cervical dilation). 
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We identified four meta-analyses grouping together randomized or quasi-randomized 

trials published between 1998 and 2013 on this topic [5-8]. The first meta-analysis focused on 

the combined effects of an early amniotomy and early prescription of oxytocin on the risk of 

cesareans in nulliparas. It included 3 “therapeutic” trials of women with inadequate progress 

in labor (defined by labor dystocia with lack of progress in dilation for 2 hours or a dilation 

speed < 0.5 cm/h for more than 4 hours or delay in the active phase of labor), while 7 trials 

took place among women with normal labor (preventive approach) [5]. Considering all of the 

studies together, the authors found no statistically significant difference in the cesarean risk in 

the intervention group compared with the control group (n= 5111, OR 0.88, 95% CI 0.7-1.1). 

When they stratified the analysis according to preventive or treatment approaches, they still 

did not find a statistically significant difference between the two groups for cesarean 

deliveries (preventive approach: n= 5002, OR 0.90, 95% CI 0.7-1.1; treatment approach: n= 

109, OR 0.57, 95% CI: 0.2-1.4). Nor did this meta-analysis find any reduction in maternal or 

neonatal morbidity that might support such a care policy. The co-interventions, the quality of 

the randomization, and the timing of randomization relative to oxytocin administration also 

differed from study to study (LE2). 

This first meta-analysis was updated in 2013 in the Cochrane Database [6], which 

excluded the studies with small sample sizes [9, 10, 11] and the two unpublished trials 

(Labrecque et al., Verkuyl et al). It also included 9 supplementary studies [8, 12-23]. This 

meta-analysis (14 studies, 8033 women), unlike the first one [5], concerned both nulliparous 

and parous women, but had the same objectives [6]. The authors found a non-significant trend 

towards a reduction in the risk of cesarean delivery in the overall intervention group (n=8033, 

RR 0.89, 95% CI 0.79-1.01). The same was true when the analysis was limited to studies for 

which the intervention was intended as treatment. On the other hand, when used for 

preventive purposes, the intervention was associated with a modest reduction in the number of 
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cesareans (n=7753, RR 0.87, 95% CI 0.77-0.99). Nonetheless, the number of women needed 

to treat to prevent one cesarean was 65. A policy of early amniotomy and oxytocin was 

associated with a shorter duration of labor (n= 2671, mean difference: -1.28 h, 95% CI: -1.97 

to -0.59). This result was not observed in the treatment group. No other statistically 

significant effect was observed for either maternal or neonatal outcomes (LE2).  

It must be noted that this meta-analysis, like the preceding one [5], included studies that 

did not always use optimal techniques or timing of randomization. Two studies did not 

distinguish nulliparous from parous (primiparous and multiparous) women, and no study 

focused solely on nulliparas. The interval to oxytocin administration in the control group 

varied considerably between studies. Moreover, the contrast between the two groups was 

reduced by the performance of amniotomy in the control as well as intervention groups in all 

the trials. In some studies, the two groups had fairly similar percentages of women receiving 

oxytocin [19, 20, 24-26]. Most of the studies concerned the "complete package" of active 

management of labor (including continuous support by a professional throughout labor). It is 

therefore impossible to isolate the effect of either amniotomy or oxytocin alone compared 

with the entire package. 

Another Cochrane meta-analysis [7] examined only complete active management of labor 

packages and found results very close to those of the preceding meta-analysis. It used 7 of the 

14 studies included in [6] above and found a modest but not significant reduction in the 

number of cesareans in the active management group (n=5390, RR 0.88, 95% CI 0.77-1.01) 

[7] (LE2). Finally, the meta-analysis by Wei et al. [6] also included the meta-analysis 

published in 2000 by Saddler [8] (LE2). None of these meta-analyses found any other co-

morbidity associated with one management rather than another. 
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Overall, routine active management of labor, defined by an early amniotomy and 

oxytocin administration during spontaneous labor, does not reduce the cesarean rate 

(LE2). In the absence of labor dystocia, active management of labor is not recommended 

(grade B).  

 

We note here that according to the guidelines for abnormal labor defined in [27], labor 

dystocia can be defined by a dilation speed < 1 cm/4 h at the beginning of the active phase of 

the first stage and < 1 cm/2 h above 7 cm of dilation.  

 

Amniotomy 

Pathophysiologic effect of amniotomy on labor 

During labor, rupture of the membranes appears to increase prostaglandin synthesis, which in 

turn increases the synthesis of endogenous oxytocin. This may therefore increase the strength 

of uterine contractions and accelerate cervical dilation [28]. Nonetheless, amniotomy may 

also increase the risk of fetal heart rate abnormalities by compression of either the cord or the 

fetal head, due to repeated uterine contractions; this does not however appear to have a 

harmful effect on neonatal outcome [29]. 

Because rupture of the membranes can improve uterine contractile action, several 

learned societies include in their criteria for labor dystocia or failure of dilation to progress 

that they should be diagnosed only after the membranes have ruptured. The American College 

of Obstetricians and Gynecologists (ACOG) defines arrest of labor in the first stage to require 

ruptured membranes and either 4 hours or more of adequate uterine activity or 6 hours or 

more of inadequate uterine activity [30]. The National Institute for Health and Care 

Excellence (NICE) recommends proposing amniotomy to women with intact membranes and 
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prolonged labor, that is, dilation < 2 cm/4 h. An oxytocin infusion should be offered if the 

prolonged labor is then confirmed [31]. 

 

Routine amniotomy vs conservative approach  

We identified three meta-analysis of randomized trials involving an isolated amniotomy at the 

onset of labor [28, 32, 33]. The first meta-analysis by Brisson-Carroll et al. precedes those in 

the Cochrane database, which consider all of the studies analyzed by them [28, 32, 33]. We 

will therefore not review it here.  

The other two come from the Cochrane Database and look at the effect of amniotomy 

on the duration of labor by comparing a routine amniotomy alone at the onset of labor vs a 

conservative approach towards the amniotic sac among both nulliparous and parous women 

[28, 33]. The 2006 meta-analysis by Fraser et al. [33] was updated by Smyth et al. in 2013 

[28]. Fraser et al. examined 9 randomized trials and concluded that an early amniotomy was 

associated with significant reductions in the duration of labor (between 60 and 120 min) 

(LE2) and in the percentage of 5-minute Apgar scores < 7 (OR 0.54, 95% CI 0.30-0.96) and 

with a non-significant increase in the cesarean risk (OR 1.26, 95% CI 0.96-1.66) (LE2). They 

also found a significant diminution in oxytocin use (OR 0.79, 95% CI 0.67-0.92) (LE2).  

The meta-analysis by Smyth et al. included 15 studies [28]. It also found a significant 

reduction in oxytocin use in the amniotomy group (n=4264, RR 0.72, 95% CI 0.54-0.96) 

(LE2). In the subgroup analysis, this effect was observed only among parous women (n=533, 

RR 0.43, 95% CI 0.30-0.60). This result is based on the randomized trial by Mikki et al., who 

compared a routine amniotomy at the onset of labor to a policy of selective amniotomy [34]. 

They found that dystocia, defined by no change in cervical dilation for 2 hours, was less 

frequent in the amniotomy group (n=533, RR 0.35, 95% CI 0.22-0.54) and that they therefore 

used oxytocin less often (n=533, RR 0.34, 95% CI 0.22-0.52). Nonetheless, Smyth et al. 
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concluded that amniotomy is not indicated during labor because they, unlike Fraser et al. [33], 

found that it did not reduce the duration of labor [28]. They did find, like Fraser et al., a non-

significant increase in the cesarean risk (RR 1.27, 95% CI 0.99-1.63) but also a significant 

reduction in oxytocin use (RR 0.72, 95% CI 0.54-0.96). We must nonetheless note that the 15 

studies identified by Smyth et al. included 9 randomized trials already included in the review 

by Fraser et al., 3 new randomized trials [34-36], and 3 randomized trials that Fraser et al. had 

excluded for methodological reasons (non-comparable groups, loss to follow-up between 

randomization and delivery, etc.) [37-39]. Moreover, in its 2014 guidelines, NICE [31] used 

the review by Fraser et al. from 2007 [33] and not the last Cochrane meta-analysis by Smyth 

et al. [28]. 

A recent randomized trial compared routine amniotomy at the onset of labor 

(intervention group) to a restrictive amniotomy policy in nulliparous women (control group) 

(n=300) [40]. Too new to have been included in the meta-analysis by Smyth et al., it found a 

significant reduction in the number of cesareans (P < 0.001) after routine amniotomy at the 

onset of labor. The percentage of cesareans in the control group was, however, very high 

(39.3%). This study did not examine use of oxytocin. The duration of labor was 9.9 hours (SD 

± 1.0 h, P < 0.001) in the control group, and women were included at 1 cm of dilation 

(although the amniotomy was performed at a mean of 4 cm in the intervention group) (LE2). 

In summary, a routine early amniotomy reduced oxytocin use during labor but did not 

improve maternal or neonatal outcomes and may even have increased recourse to cesareans 

(LE2). 

 

Amniotomy vs expectant management for labor dystocia 

We found only one small randomized trial comparing an amniotomy with expectant 
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management (watchful waiting) for labor dystocia, defined as a lack of progress in dilation for 

2 hours or by crossing the action line on the partograph by 2 lines (the action line was parallel 

to the alert line [= 1 cm/h] but 3 hours to its right) [12]. Inclusion stopped at half the planned 

sample size after three years, because inclusion speed was slower than expected. The authors 

therefore did not have sufficient power to reach a conclusion about some objectives 

(amniotomy group=20, expectant group=19). No difference was found for oxytocin use or for 

obstetric or neonatal outcomes (e.g., cesareans, operative vaginal deliveries, umbilical pH, or 

Apgar scores). Note that 55% of the women in the amniotomy group received oxytocin 4 

hours after randomization, and 63.1% of those in the expectant group 8 hours after 

randomization (LE3). 

The current scientific data do not provide enough information to reach a conclusion 

about the value of amniotomy in labor dystocia (LE3). 

Amniotomy vs oxytocin for labor dystocia 

A randomized trial (n=212) by Nachum et al. [16] compared 4 groups: a control group and 3 

intervention groups (amniotomy alone, oxytocin alone, and amniotomy+oxytocin). The 

women in the intervention groups all had a prolonged latent phase (>20 h for nulliparas and 

>14 h for parous women). The control group comprised women admitted during the latent 

phase who subsequently progressed normally through labor without intervention. The authors 

found no significant difference between the amniotomy-only or oxytocin-only groups for 

duration of labor or obstetric or neonatal outcomes, that is, cesareans, operative vaginal 

deliveries, immediate postpartum hemorrhages (PPH), or 5-minute Apgar scores. Similarly, 

they did not find significant differences among the nulliparous women in the subgroup 

analysis. Nonetheless, the small number of women in each group (21 vs 20) meant the power 

to find significant results was low. Among the parous women (n=148), the authors found a 

shorter total duration of labor in the amniotomy-only group than in the oxytocin-only group 
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(352 min ± 320 vs 457 min ± 305, P=0.008). This difference was not found between the 

amniotomy-only and control groups. There was no difference between the groups for the 

duration of the second stage of labor. We note the absence of details about the use of other co-

interventions for each of these two interventions (amniotomy and oxytocin) (LE2). 

As a first-line treatment, in women with labor dystocia, use of oxytocin rather than an 

amniotomy did not improve either maternal or fetal outcomes (LE2).  

Amniotomy vs amniotomy+oxytocin for labor dystocia 

In the randomized trial above, as described, the authors also compared the control group 

without labor dystocia with two groups of women in a prolonged latent phase (>20 h for 

nulliparas and >14 h for parous women): the amniotomy-only group and a group receiving 

both amniotomy+oxytocin (n=211) [16]. They did not find a significant difference between 

the groups for obstetric or neonatal outcomes (e.g., cesareans, operative vaginal deliveries, 

immediate PPH, and 5-minute Apgar scores). The duration of the first stage of labor was 

significantly shorter in the amniotomy+oxytocin group than in the amniotomy-only group 

(283±233 min vs 403±327 min, P=0.03). In the subgroup analysis, the authors reached the 

same conclusions about the duration of the first stage of labor for nulliparas (P=0.02), but this 

analysis again compared small numbers of women in each group (21 vs 16). For the parous 

women (n=151), the duration of first stage of labor did not differ between the two treatment 

groups, nor did the second-stage duration (LE2). We again note the lack of detail about the 

use of other co-interventions for the study groups (amniotomy and oxytocin). 

The NICE guidelines also perform a meta-analysis of three randomized trials 

comparing an amniotomy vs amniotomy+oxytocin in women with labor dystocia [10, 12, 41]. 

They found no difference for maternal or neonatal outcomes, considering in particular the 

percentage of cesareans (3 studies, n=1027; RR 0.82, 95% CI 0.47-1.40) and the proportion of 
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children with a 5-minute Apgar score < 7 (2 studies, n=101, RR 0.95, 95% CI 0.13-7.09) 

(LE2). 

As a first-line treatment for labor dystocia, the combination of an amniotomy and an 

oxytocin infusion, compared to an amniotomy alone, does not improve maternal or neonatal 

outcomes (LE2).  

Oxytocin vs amniotomy+oxytocin for labor dystocia 

Rouse et al. conducted a randomized trial (n=118) to compare a policy of 

oxytocin+amniotomy vs oxytocin alone in cases of labor dystocia, defined by dilation of 1 cm 

or less in 2 h in all women [42]. The authors found no difference in obstetric or neonatal 

outcomes (cesareans, umbilical artery pH, and neonatal infection) or in the duration of labor 

(LE2). The number of maternal infections (chorioamnionitis and/or endometritis) increased 

significantly in the amniotomy group (0% for oxytocin-only vs 12%, P=0.01); the women 

were monitored with internal tocodynamometry and fetal scalp electrodes.  

The study by Nachum et al., mentioned above, compared an oxytocin-only group with 

an oxytocin+amniotomy (n=143) and reported no significant differences between the groups 

for obstetric or neonatal outcomes (e.g., cesareans, operative vaginal deliveries, immediate 

PPH, and 5-min Apgar scores) [16]. The durations of the first stage of labor and of total labor 

were significantly shorter in the amniotomy+oxytocin group than in the amniotomy-only 

group (283±233 min vs 463±313 min, P=0.001). The authors reached the same conclusion 

about the duration of the first stage of labor for the nulliparas in the subgroup analysis 

(P=0.01), but again, as in other parts of this study, the comparison involved only a small 

number of women in each group (20 vs 16). The first stage of labor and the total duration of 

labor were also shorter among the parous women (n=107) in the amniotomy+oxytocin group 

than in the oxytocin-only group (P=0.001). There was no difference between the groups for 

the second-stage duration (LE2). 
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As a first-line treatment of women with labor dystocia, the combination of 

amniotomy+oxytocin does not improve maternal or neonatal outcomes compared to an 

amniotomy alone (LE2). 

Conclusions about amniotomy 

On the whole, it is recommended that amniotomy should not be performed routinely 

during the first stage of labor (Grade B). In cases of labor dystocia during the active 

phase, an amniotomy is recommended before the administration of oxytocin 

(professional consensus). Once an amniotomy has been performed, oxytocin should not 

be administered for at least one hour, to assess the effect of the amniotomy on dilation 

speed (professional consensus). 

Continuous support during labor 

Continuous support during labor implies the permanent presence of a third person, who 

provides emotional support to the woman in labor (continuous presence, reassuring attitude), 

information about the progress of labor, and advice to facilitate labor and furnish comfort to 

her (e.g., massage, bath/shower) [43]. Continuous support also plays a role in reducing pain 

during the progression of labor. It appears to be involved with the emotional component of 

pain associated with uterine contractions [44]. This support during labor can be provided, 

according to the studies, by healthcare professionals (midwives and nurses) or others (partner, 

family member, or individuals who are not hospital employees and have no personal 

relationship to the laboring woman, such as a doula). 

This continuous support during labor may be associated with fewer maternal and 

neonatal complications since it appears to increase the number of spontaneous deliveries by 

reducing the risk of cesarean and instrumental deliveries. Moreover, it may reduce the risk of 

a low 5-minute Apgar score [43]. The World Health Organization recommends 

continuous support in its guidelines for improving obstetric outcomes [45]. NICE 
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recommends implementation of continuous support by a midwife regardless of where delivery 

is being managed [31]. Other learned societies of obstetricians (ACOG and SOGC) also 

recommend the provision of continuous support during labor [30, 46]. 

From 1996 through 2014, four meta-analyses assessed its impact on oxytocin use 

during labor [43, 44, 47, 48]. The Cochrane database meta-analysis looked at the effects of 

continuous support for women (non-parous and parous) during labor compared with usual 

management [43]. It concluded that the women receiving continuous support during labor had 

a higher likelihood of spontaneous vaginal delivery (RR 1.08, 95% CI 1.04-1.12]) and shorter 

durations of labor (mean difference: 0.58 h, 95% CI -0.85 to -0.31). They also had a lower 

risk of a cesarean (RR 0.78, 95% CI 0.67-0.91]), an operative vaginal delivery (RR 0.90, 95% 

CI 0.85-0.96), or a newborn with a low 5-minute Apgar score (the definition of which is 

imprecise, given that is defined as "that defined in the included studies") (RR 0.69, 95% CI 

0.50-0.95). Of the 22 trials included, 15 measured the effect of continuous support on 

recourse to oxytocin. Continuous support during labor had no statistically significant effect on 

oxytocin administration (n=12,620, RR 0.97, 95% CI 0.91-1.04) (LE2). The subgroup 

analyses showed that continuous support by a hospital staff member had a moderately 

negative impact on oxytocin use during labor (n=9561, RR 1.06, 95% CI 1.01-1.11]). If this 

support, however, came from a person present solely to provide support, who was not a 

member of the woman's social network or of the hospital medical team, was experienced in 

providing labor support, and had at least a modest amount of training, oxytocin use during 

labor fell (n=2041, RR 0.69, 95% CI 0.50-0.94) (LE2). It should be noted that although the 

methodological quality of these studies seems correct, the moment that continuous support 

began varies between the studies. Moreover, the analysis did not distinguish between 

continuous or quasi-continuous support. The intervention studied was therefore not uniform in 
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all studies. Finally, a member of the medical team involved in continuous support could be a 

midwife, a nurse, or a student midwife.  

In their second meta-analysis, Chaillet et al. looked at non-pharmacological 

approaches to pain management during labor compared with usual care [44]. These non-

pharmacological approaches were divided into three categories according to their mechanism 

of action: the gate control theory of pain with gentle stimulation of the painful area (e.g., bath, 

massage, and heat), diffuse noxious inhibitory control by painful stimulation during 

contractions (e.g., acupressure, ice, and injection of small amounts of sterile water), and 

control of the higher centers of the central nervous system by mental stimulation (such as 

relaxation, yoga, and continuous support). The authors described their results according to the 

mechanism of action against pain and the approach used in the study. Of 57 studies 

considered in this meta-analysis, 14 focused on continuous support during labor (n= 12,401). 

Here, the continuous support was provided by a doula, a nurse, or a midwife. The authors 

found that oxytocin use increased during standard management, compared with continuous 

support during labor (n=12,401, RR 1.27, 95% CI, 1.02-1.58]) (LE2). Nonetheless, these 

studies did not clearly define the intervention tested. 

The other two meta-analyses were that of Zhang et al., published in 1996, and that of 

Scott et al. in 1999. These two studies provided no additional information. All of the studies 

selected are summarized in the Cochrane database meta-analysis, except for the study by Sosa 

et al., which was excluded because of important biases (post-hoc exclusion for prolonged 

labor or need for a co-intervention such as oxytocin during labor) [47, 48, 49]. 
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Overall, the contradictory results do not enable us to reach any definitive 

conclusion about the effect of continuous support during labor on oxytocin use (LE3), 

although this practice does appear to improve maternal and neonatal outcomes (LE2). 

The encouragement of continuous support during labor is recommended (grade B). 

Other interventions modulating oxytocin use 

 Maternal positions and walking during the first stage of labor  

A single Cochrane database meta-analysis, published in 2013, has approached this subject 

[50]. It included 25 randomized or quasi-randomized trials and examined the effect of vertical 

positions (walking, standing, seated, on knees, with bended knees, and on all fours) vs 

horizontal positions (lying down, semi-seated, and lateral) during the first stage of labor, 

among nulliparous and parous women. For the women without epidural analgesia, there was a 

modest, non-significant reduction in oxytocin use during labor among the women using 

vertical compared with horizontal positions (n=1826, RR 0.89, 95% CI 0.76-1.05). Among 

the women with epidural analgesia, the authors found no difference in oxytocin use during 

labor (n=1161, RR=0.98, 95% CI 0.90-1.07). Nonetheless, the quality of the randomization of 

the studies is questionable. Moreover, the co-interventions used differed from study to study 

according to the positions used and were sometimes described in very little detail. Finally, the 

regimen and methods of administration and the indications for oxytocin use were not 

specified (LE3). 

On the whole, the use of a vertical or horizontal position during the first stage of 

labor does not appear to affect recourse to oxytocin (LE3). 

Maternal positions during the second stage of labor 

Theoretically, vertical positions may reduce oxytocin use during the second stage of labor 

since fetal descent should be promoted by gravity as well as by better alignment between the 
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axis of pushing and that of the birth canal [51, 52, 53]. Four meta-analyses [54-57] have been 

published about the effect of vertical compared with horizontal positions during the second 

stage of labor, but they do not include results about oxytocin use for each.  

Two randomized trials of the effect of vertical and horizontal positions during the 

passive (descent) phase of the second stage of labor in nulliparas did describe oxytocin use, 

however [58, 59]. The first study by Golara et al., published in 2002, focused on women with 

ambulatory epidural analgesia and sought to compare walking vs supine or seated positions 

[58]. The authors found no statistically significant difference in oxytocin use during the 

second stage of labor (n=66, intervention group 16% vs control group 9%). This study had 

numerous methodological problems since the allocation groups were not balanced (41 vs 25). 

Moreover, co-interventions during the first stage were not reported (especially positions), 

except for oxytocin use (first stage: intervention 56%, control 36% NS) (LE3). The other 

trial, published by Downe et al. in 2004, looked at the effect of lateral vs seated positions 

during the passive phase of the second stage among women with epidural analgesia. 

Nonetheless, although oxytocin use was described, the point during labor at which it began 

was not reported [59].  

Overall, the use of a vertical or horizontal position during the second stage of 

labor does not appear to affect recourse to oxytocin (LE3). 

Immersion in water 

A Cochrane database meta-analysis published in 2011 studied the impact of immersion in 

water on maternal and neonatal outcomes [60]. This meta-analysis included 12 randomized 

trials with nulliparous and parous women with singleton pregnancies. 

Five of the studies compared immersion and non-immersion during the first stage of 

labor for oxytocin use. There was no difference in recourse to oxytocin during labor (n=1125, 

RR 0.64, 95% CI 0.32-1.28) (LE2). We found no distinction between the nulliparous and 
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parous women for indications for oxytocin, diagnostic methods at the onset of labor, or for 

support during labor. 

A single study in this meta-analysis compared early (before 5 cm dilation) and late 

(after 5 cm) immersion in water during the first stage [61]. The women were nulliparous or 

parous, at low risk and in spontaneous labor. The authors found greater oxytocin use in the 

early than in the late group (n=200; RR 1.90, 95% CI 1.35-2.68) with no other differences in 

obstetric or neonatal outcomes (LE2). On the other hand, this meta-analysis also included a 

randomized trial that compared immersion at 6-7 cm of dilation vs no immersion and found 

no difference in oxytocin use between the two groups (n=108, RR 0.83, 95% CI 0.51-1.33). 

Overall, immersion in water during the first stage of spontaneous labor does not 

appear to influence oxytocin use (LE2). 

Infusion, hydration, eating 

Different cultures have different policies about eating food and about the administration of 

intravenous solutions. 

Intravenous infusion during labor 

A Cochrane database meta-analysis searched for studies about the administration of an 

intravenous infusion to reduce the duration of labor in nulliparas (19 studies, n=3130) [62]. It 

did not study the effect of this practice on oxytocin use during labor. 

Seven randomized trials assessed the value of an intravenous infusion for hydration 

during labor on recourse to oxytocin [63-69]. These trials included nulliparas at term or at 

least at a gestational age ≥ 36 weeks in spontaneous labor. They compared two or more 

groups with intravenous infusion of Ringer Lactate®-type solutions (except for one study with 

a glucose-saline solution). All of the studies included an intervention group, each individual 

receiving an intake of 250 mL/h (240 ml/h for one study) and one or more control groups 

(125 mL/h or 120 mL/h for one study or smaller IV intake together with oral intake). The 
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results for oxytocin were contradictory; some authors found no difference between the groups 

[64, 66, 68, 69], while others found reduced recourse to oxytocin in the group with an 

intravenous solution of 250 mL/h [63, 65, 67] (LE2).  

These contradictory results prevent us from reaching a definitive conclusion about the 

effect of intravenous intake during labor on recourse to oxytocin. 

Oral hydration and solid food during labor 

We identified 2 meta-analyses of randomized trials on this topic. The first Cochrane database 

meta-analysis, published in 2013, studied oral restriction of food and water during labor [70]. 

The authors included 5 randomized trials that compared different interventions restricting oral 

intake vs free oral intake: 2 studies compared a restrictive policy including the possibility of 

drinking water to a policy encouraging women to eat and drink during labor [71, 72]; 2 

studies compared women who had only water with those who drank fluid carbohydrates 

during labor [73, 74]; and another compared a restrictive policy with no fluid intake to a 

policy allowing women to eat and drink as they chose during labor [75]. The authors found no 

difference in oxytocin use between women subject to the restrictive policies and those for 

whom oral intake was authorized (n=3103; RR 1.02, 95% CI 0.95–1.09).  

The second meta-analysis appeared in 2016. It sought to assess the impact on the 

progress of labor of oral intake of fluid carbohydrates [76]. The authors included 6 

randomized trials comparing fluid carbohydrate intake vs a placebo or water intake during 

labor. Two of the trials authorized women to eat [77, 78]. The authors found no difference in 

oxytocin use during labor (n=516; RR 1.03, 95% CI 0.92–1.16) (LE2).  

The most recent guidelines of the SFAR (French Society of Anesthesia and 

Resuscitation) authorized woman in labor with perimedullary (epidural or spinal) analgesia to 

drink non-particulate fluids, except for women with diabetes, morbid obesity, or a foreseeable 

cesarean [79].  
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These contradictory results prevent us from reaching a definitive conclusion 

about the effect of intravenous intake during labor on recourse to oxytocin (LE2). 

Neither oral hydration nor solid food during labor appear to affect oxytocin use (LE2). 

Alternative medicine  

There are a variety of different approaches to help parturients manage their pain during labor. 

As their use continues to grow, it would be interesting to know whether or not they modulate 

oxytocin use. The Cochrane Library has even devoted an entire systematic review to 

compiling all of the existing meta-analyses on the subject [80]. They cover a wide variety of 

different interventions: relaxation, massage, acupuncture, TENS (transcutaneous electric 

neurostimulation), injection of sterile water, hypnosis, and aromatherapy. We therefore sought 

to determine if some of these techniques (hypnosis, relaxation, and acupuncture) could 

modulate oxytocin use during labor. 

 

Hypnosis 

Two meta-analyses have examined the effects of hypnosis [81, 82]. The Cochrane meta-

analysis, published in 2012, included only one randomized trial that assessed oxytocin 

recourse in both groups [83]. The authors of this randomized trial sought to assess the effect 

of antenatal hypnosis sessions on the use of epidural analgesia. This study included both 

nulliparous and parous women giving birth after 34 weeks of gestation, randomized into 3 

antenatal preparation groups: one that followed an extensive antenatal preparation planned in 

the protocol (preparation with live sessions of hypnosis and hypnosis CDs at home), another 

with standard preparation sessions with the hypnosis CD, and a control group with only 

standard antenatal preparation (no mention of hypnosis). They found no effect on oxytocin 

use in the hypnosis groups (the CD+hypnosis group and the CD-only group) between each 
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other or together compared with the control group (respectively, n=305, RR 1.00, 95% CI 

0.75-1.35; n=294, RR 1.00, 95% CI 0.74-1.35) (LE3).  

An earlier meta-analysis, published in 2004, found that oxytocin use was lower for the 

women who had had hypnosis (n=102, RR 0.31, 95% CI 0.18-0.52) [82] (LE3). Nonetheless 

this meta-analysis included a very small number of women, and the studies considered in this 

publication were excluded from the Cochrane analysis because they combined induction and 

oxytocin use during labor.  

We found two randomized trials that have appeared since, but the authors did not 

report oxytocin use in their results [84, 85].  

Overall, we did not find that antenatal preparation with hypnosis sessions 

affected oxytocin use (LE3).  

Relaxation 

We found 2 meta-analyses of relaxation [86, 87]. The first focused on manual relaxation 

techniques, such as massage or reflexotherapy [86]. In the two studies considered by these 

authors that described oxytocin use, the intervention was based on teaching massage 

techniques to the woman's partner to use during labor. These manual relaxation techniques 

did not affect oxytocin use (n=105, RR 1.09, 95% CI 0.40-2.97] (LE3). Another recent 

randomized trial examined massage use during labor, but did not report on oxytocin use [88]. 

The other meta-analysis looked at relaxation techniques including sophrology, yoga, 

and self-meditation [87]. The authors identified only two studies that reported oxytocin use 

during labor as an outcome. The first dates back to 1979 and was not included [89]. The 

second sought to assess the effect of antenatal yoga sessions on the course of labor and on 

pain during labor. The authors described the different treatments used to accelerate labor 

(oxytocin, amniotomy, and oxytocin+amniotomy) but without specifying their indications. 
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For oxytocin use only, they found no differences between the intervention and control groups 

(n=66, RR 0.76, 95% CI 0.45–1.31) [87, 90] (LE3). 

The relaxation techniques used during labor, manual or reflexive, do not appear 

to reduce the need for oxytocin (LE3). 

Acupuncture and acupressure  

None of the trials identified concerned the use of acupuncture as treatment for labor dystocia. 

The studies selected aimed to examine the effect of acupuncture (or acupressure) on pain and 

the course of labor. 

We found one meta-analysis of randomized trials published in the Cochrane database 

in 2011 and 6 randomized trials published since then [91-97]. Of the 6 trials, only 4 reported 

oxytocin use [94-97]. The meta-analysis by Smith et al. included 13 randomized trials 

including 9 about acupuncture (manual or electroacupuncture) and 4 about acupressure, with 

both nulliparous and parous women [91]. There were various methodological problems or 

inclusion biases in these studies (including non-comparable groups, wrongful inclusion, post-

randomization exclusion, and failure to perform the allocated intervention). The authors found 

no differences in oxytocin use between the women who had acupuncture during labor and 

those who had a placebo (2 trials, n=358, RR 0.62, 95% CI 0.15–2.52), or those who had 

standard care (2 trials, n=506, RR 0.88, 95% CI 0.72–1.08) or small injections of sterile water 

(1 trial, n=128, RR 1.16, 95% CI 0.85-1.58) (LE2).  

We found 3 other randomized trials that have appeared since the last meta-analysis; 

they evaluated electroacupuncture vs usual management [94-96]. One trial compared points 

SP6 and BX2 [94], another looked at several different acupuncture points [96], and a third 

focused on points T10-L3 and BL32 [95]. None of these three sets of authors found any 

difference in oxytocin use between the women having electroacupuncture and those with 

usual management (LE2). 
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The results for the studies of acupressure could not be pooled in the meta-analysis 

because they had different control groups (placebo and routine care). We will therefore 

discuss each article individually. There were 4 randomized trials of acupressure during labor 

[96-99]. The interventions and the groups analyzed were different in each study (LE2). That 

is, 3 articles studied acupressure vs routine care [96-98], 3 compared it with light touch, a 

placebo (touching the area targeted by the study) [97-99], and one studied acupressure vs 

electroacupuncture [96]. Three studies assessed stimulation of the SP point6 [97-99] and one 

tested several acupuncture points [96]. One study included more women with ruptured 

membranes in the intervention group than in the placebo group (50% vs 26.9%), but the 

authors failed to adjust for this difference [97]. Although they reported less recourse to 

oxytocin in the intervention group than in the touch placebo group, the finding must be 

interpreted in light of the substantial difference in the number of women with ruptured 

membranes in the intervention group (P=0.017) [97]. Among the other 3 studies, only one 

found that the intervention group used oxytocin, both less often than the placebo group and 

less total oxytocin (n=120, respectively P=0.017 and P=0.003) [100]. The other 2 studies 

found no differences in oxytocin use [96, 97]. 

We found no studies of the effect of acupuncture on labor dystocia. 

Overall, neither acupuncture nor acupressure during labor appears to influence 

oxytocin use (LE2). 

Pharmacological products  

A Cochrane meta-analysis examined the effects of antispasmodic agents during labor [100]. 

None of the substances tested, however, is used in France (valethamate bromide, drotaverine 

hydrochloride, hyoscine butyl bromide, rociverine, and camylofin dihydrochloride). 
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We found only one randomized trial that studied phloroglucinol but it did not report 

oxytocin use in its results [101]. Our literature search found only articles published before 

1970. 

Several studies looked for and found an in vitro myorelaxant effect of magnesium on 

myometrial cells. This effect was also found in myometrial cells treated with oxytocin [102, 

103]. Nonetheless, we found no in vivo studies of the effect of magnesium administration on 

oxytocin use or on labor dystocia, regardless of the cause. 

Overall, the current scientific data do not allow us to define the potential utility of 

myorelaxants in labor dystocia during spontaneous labor (LE4). 

 

Conclusions about other interventions modulating oxytocin use 

No scientific evidence justifies the recommendation of any of the following methods for 

the sole purpose of limiting oxytocin use during labor: maternal position during the first 

or second stages of labor (grade C), immersion in water during the first stage (grade B), 

intravenous infusion, oral hydration, or solid food (grade B), antenatal preparation with 

hypnosis sessions (grade C), use of relaxation techniques (grade C), acupuncture or 

acupressure (grade B), or the use of muscle-relaxant agents (professional consensus). 

General conclusion 

Few co-interventions during labor appear to modulate oxytocin use or the onset of labor 

dystocia, except for a routine early amniotomy, which does reduce recourse to oxytocin. 

Nonetheless, this routine early amniotomy does not improve maternal or neonatal outcomes 

and may even increase the cesarean rate. In cases of labor dystocia during the active phase, an 

amniotomy is recommended before the administration of oxytocin (professional consensus).  
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The other co-interventions, that is, positions, immersion in water, oral hydration or 

infusion, hypnosis, relaxation, acupuncture, and acupressure, are not recommended for the 

purpose of limiting oxytocin use. Only continuous support during labor must be encouraged, 

since it appears to improve maternal and neonatal outcomes. 
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