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Abstract 

Aim: To assess current evidence-based practice for fetal malposition in labour; to investigate 

the incidence and outcomes of fetal malposition in New Zealand; and to assess the feasibility 

of a randomised controlled trial (RCT) of maternal posture for fetal malposition to improve 

maternal and infant health outcomes. 

Methods: A Cochrane systematic review of maternal posture for fetal malposition assessed its 

efficacy on health outcomes. A retrospective cohort study reviewed records and compared 

outcomes of occiput-posterior/transverse and occiput-anterior fetal position in labouring 

women at Auckland Hospital in 2018. A mixed method study using web-based surveys and 

focus groups (midwives) assessed pregnant women and midwives’ knowledge and views on 

fetal malposition and the acceptability of a future RCT of maternal posture. 

Findings: Hands and knees and lateral postures had little/no effect on operative birth, serious 

neonatal morbidity and other outcomes in the systematic review. However, the evidence was 

judged of low/very-low certainty due to risk of bias, heterogeneity and/or imprecision. Two-

thirds of the retrospective cohort of women had fetal malposition and a quarter persisted till 

birth. Malposition was associated with body mass index ≥30, right-sided fetus, oxytocin 

augmentation, epidural-use, longer mean first-stage labour, reduced normal birth and increased 

caesarean section. Surveyed midwives mostly (80%) thought posture affects fetal position, 

utilise postural changes during labour, would recommend posture if caesareans reduced, and 

would collaborate with a trial. Focus-group participants (n=19) linked participation to 

relevance, practice flexibility and knowledge/skill development. One-quarter thought the Sims 

posture difficult for fetal monitoring. Of 206 surveyed pregnant women, 76% knew of 

malposition but only 28% were aware of postural approaches to care. 37% would participate 

in an RCT but half were unsure primarily related to comfort concerns, and half would consult 

their partner first. 

Conclusions: Further research is needed of hands and knees and lateral postures, including 

semi-prone and/or same-side-as-fetus postures. Labour interventions facilitating anterior fetal 

rotation could potentially improve the health of mothers. New Zealand midwives practice 

flexibility of posture. Trial participation by women and midwives may be enhanced by 

provision of some free movement, comfort measures and increased awareness of malposition 

and the role of posture.  
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Glossary 

Apgar score: a score system to assess infant colour, circulation, reflexivity, tone and 

respiration at one, five, and sometimes ten or fifteen minutes after birth (Apgar 1952). 

Chorioamnionitis (clinical): defined as a temperature greater than 38 degrees and two other 

signs of anomaly including uterine fundal tenderness, maternal tachycardia, fetal tachycardia 

and purulent or foul amniotic fluid, as opposed to histological chorioamnionitis involving the 

chorionic and amniotic membranes (Tita 2010).  

Dextrorotation: uterine rotation up to 45 degrees from its long axis, usually due to the 

presence of the sigmoid colon on the maternal left (El-Mowafi 2021). 

Endometritis: inflammation of the decidua (uterine lining) (Cunningham 2018). 

Fetal malposition: occipito-transverse, occipito-posterior, or mento-anterior (Cunningham 

2018). 

Fetal monitoring: auscultation of the fetal heart rate (Marshall 2014)  

First stage labour: the period from regular uterine contractions until cervical dilatation of 10 

cm (Marshall 2014). 

Hypnobirthing: self-induced hypnosis through focussed breathing and meditation during 

labour and birth (Azizmohammadi 2019).  

Hypoxic ischaemic encephalopathy: a clinically defined syndrome of disturbed 

neurological function in the earliest days of life in the term infant, manifested by difficulty 

with initiating and maintaining respiration, depression of tone and reflexes, sub normal level 

of consciousness and often seizures (Newborn Clinical Network 2019).  

Lateral asymmetric decubitus posture: Lying on the opposite side to the fetal spine with 

the superior hip flexed more than 90 degrees (Le Ray 2016). 

Macrosomia: (fetal) – usually defined as an estimated fetal weight greater than the 90th 

centile (Cunningham 2018). 
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Neonatal encephalopathy: a clinically defined syndrome of disturbed neurological function 

in the earliest days of life in the term infant, manifested by difficulty with initiating and 

maintaining respiration, depression of tone and reflexes, subnormal level of consciousness 

and often seizures (Newborn Clinical Network 2019) 

Non-specific Respiratory Distress: any non-specific respiratory distress in term or preterm 

babies requiring support (includes transient tachypnoea, immature lung and aspiration of 

amniotic fluid or blood (Australian and New Zealand Neonatal Network) (ANZNN) 

Nulliparity: no previous birth of a live baby beyond 20 weeks gestation (Cunningham 2018). 

Occipito-posterior (occiput posterior): when the fetal occiput lies towards the maternal 

spine or up to 45 degrees to the left or right of the maternal sacrum (Cunningham 2018).  

Occipito-anterior (occiput anterior): when the fetal occiput lies towards the maternal 

abdomen or up to 45 degrees to the left or right of the symphysis pubis joint (Cunningham 

2018). 

Occipito-transverse (occiput transverse):  when the fetal occiput lies towards the lateral 

aspect of the maternal abdomen or up to 45 degrees anterior or posterior from the transverse 

diameter of the maternal pelvis (Cunningham 2018). 

Operative vaginal birth: instrumental vaginal birth such as by forceps or vacuum extraction 

(Cunningham 2018). 

Oxytocin augmentation: synthetic oxytocin administered intravenously to strengthen uterine 

contraction when progression of labour is delayed (Marshall 2014). 

Peanut ball: large peanut shaped inflatable device to support a variety of postures in labour 

(Mercier 2018). 

Primary care: healthcare in a community setting (Scarborough 2020, Sep 07) 

Primiparous: parturient for the first time of a fetus of 20 or more estimated weeks 

gestational age (Cunningham 2018). 
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Persistent malposition: malposition that persists into the second stage of labour (Marshall 

2014). 

Postpartum (puerperium): period after the birth and up till 6 weeks (Marshall 2014). 

Prolonged labour: no consensus on definition however labour is not usually more than 18 

hours in primiparous women or more than 12 hours in multiparous women (National Institute 

for Health and Care Excellence 2017). 

Respiratory Distress Syndrome: (Hyaline membrane disease)– increasing respiratory 

distress or oxygen requirements or need for ventilator support from the first six hours of life 

with a chest x-ray showing generalised reticulo-granular pattern, with or without air 

bronchogram (ANZNN 2019). 

Sims posture: Named after gynaecologist J. Marion Sims. Lying on side and tilted well 

forwards in a semi-prone position. The lower leg is straight and upper leg is flexed. Upper 

arm and leg rest on the bed (Atwood 1976).  

Shoulder dystocia: emergency scenario following birth of fetal head when shoulders remain 

obstructed on the pubic rami or symphysis pubis (Marshall 2014). 

Subgaleal haematoma: collection of blood between the periosteum (skull) and the 

connective tissue covering the cranium (Marshall 2014). 

Secondary care: hospital-based care with specialist level care available (Scarborough 2020, 

Sep 07) 

Second stage of labour: the period from full cervical dilatation until birth (Marshall 2014). 

Te reo Māori: Māori language 

Tertiary care: specialist services for inpatients with serious health issues (Scarborough 

2020, Sep 07) 

Tikanga Māori: Māori culture 
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Umbilical cord lactate: a measurement of fetal acidosis. In the absence of adequate oxygen, 

pyruvate, a by-product of metabolism is converted to lactate (Tuuli 2014). 

Zavaneilli: The operator inserts a hand into the woman’s vagina and pushes the fetal head 

back up into the maternal pelvis (Marshall 2014). 
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Chapter 1 Introduction 

1.1 Fetal malposition 

Among women who have laboured, fetal malposition is anecdotally viewed disparagingly and 

experienced as a long labour with backache. Fetal malposition is defined as occipito-posterior 

(OP) or occipito-transverse (OT) position. In the OP position the fetal axis, or the long line of 

the fetal body in relation to the long axis of the woman, is inclined towards the mother’s 

symphysis pubis bone. In the OT position, the fetal axis is inclined towards the opposite side 

of the mother’s pelvis. In both these positions the fetal axis does not align well with the mother's 

anteriorly tilted pelvic brim. This is unlike the more usual occipito-anterior (OA) positioned 

fetus, where the fetal axis is directed towards the mother’s sacrum, facilitating entry into the 

anteriorly tilted pelvic brim (Cunningham 2018). In fetal malposition, the fetal head is directed 

down the funnel shaped uterus with the force of uterine contractions on the fetal axis, exerting 

extreme pressures on the levator ani muscles (Cunningham 2018; Parente 2009). Fetal 

malposition is a serious complication of parturition associated with maternal and neonatal 

morbidities documented over two centuries (Fothergill 1896; Geddes 1906), yet progress 

towards improved health outcomes for affected mothers and babies continues to be slow. 

1.1.1 Incidence of fetal malposition 

The incidence of malposition differs by what stage in labour malposition is assessed and 

whether OT is included. Prospective studies commonly confirm malposition sonographically, 

whereas retrospective studies are typically limited to reporting data on persistent malposition 

at birth. 

The incidence of OT and/or OP position in prospective studies of early labour ranges from 35-

68% (Akmal 2004a; Hjartardottir 2021; Souka 2003), reducing to 22-28% in the second stage 

of labour (Bellussi 2020; Phipps 2014b) and 20-22% at birth (Akmal 2004b; Lieberman 2005) 

Nulliparous women were recently reported to have incidences of  52% OP and 28% OT in the 

first stage, 44% OP/OT in the second stage and 14% OP/OT at birth (Hjartardottir 2021). One 

prospective study in Ireland that had a policy of active management for all OP labours reported 

an incidence of only 2% at birth (Fitzpatrick 2001). Retrospective studies report the incidence 

in early labour as 21-49% (Breitstein 1913; Calkins 1953; Geddes 1906), reducing to 5-8% at 

birth (Cheng 2006b; Gardberg 1994b; Ponkey 2003; Sizer 2000). Evidence suggests most 
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fetuses (70-80%) rotate to or remain in an OA by the second stage of labour (Akmal 2004b; 

Cheng 2006b; Lieberman 2005; Souka 2003). Whether those that are in a malposition in the 

second stage are predominantly the result of a malrotation during labour or a persistent OP/OT 

position has been the subject of debate in several studies, with some arguing that 68-69% 

malrotate (Gardberg 1998; Lieberman 2005; Peregrine 2007). This could reflect gravitational 

effects of semi-recumbent postures during labour. However, there is more convincing evidence 

that OP/OT position in the second stage is predominantly the result of a persistent malposition 

(Akmal 2004b; Choi 2016; Fitzpatrick 2001; Hjartardottir 2021; Souka 2003; Vitner 2015). 

Variation in the incidence of fetal malposition reported over time may reflect the impact of past 

and present postural approaches and analgesic methods, and epidural use which may also 

influence the maternal posture and resulting fetal position due to gravitational forces or pelvic 

dimensions. Variation in the incidence reported may also relate to whether ultrasound was used 

to diagnose the malposition. Sonographic assessment is widely reported to be more accurate 

than vaginal examination which has a 34-42% inaccuracy in most prospective observational 

studies (Akmal 2003; Ramphul 2012; Sherer 2002; Souka 2003) yet only 14% inaccuracy in 

one Tunisian study (Hidar 2006). 

1.1.2 Risk factors for fetal malposition 

Modern-day lifestyle factors may predispose some women to malposition in labour when 

certain postures used in pregnancy for sustained periods tilt the maternal pelvis posteriorly, 

such as sitting at work or in bucket car seats where the knees are higher than the hips, or 

reclining in low slung sofas (Sutton 2000). Though most fetuses enter the pelvis in the 

transverse position, a posteriorly tilted pelvis restricts the entrance to the pelvic brim. If the 

fetus then turns posteriorly to accommodate the more spacious maternal sacrum (Barth 2015), 

the fetal axis becomes incongruent with the pelvic brim once the woman assumes an upright 

posture. According to Archimedes theory of gravity and buoyancy, the location of the densest 

part of the suspended fetal trunk, the spine, is relative to the direction of gravitational force 

upon the buoyant fetal trunk (Andrews 2004; Barnum 1915). The fetal spine thus rotates upon 

its axis towards the centre of gravity, aided by the buoyancy that allows unrestricted movement. 

In reclining postures, the direction towards the centre of gravity is posterior. 

Maternal characteristics that are associated with fetal malposition include: nulliparity (Cheng 

2006b; Fitzpatrick 2001; Molina-Reyes 2012; Ponkey 2003), increased maternal age, Afro-
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American ethnicity (Cheng 2006a), narrow pelvic arch typical of the anthropoid and android 

pelvis, in which the biparietal diameter of the fetal head rotates posteriorly to adopt the more 

spacious sacral cavity of the mid-pelvis, observed in two prospective studies assessing the 

maternal pelvis sonographically (Ghi 2016; Suonio 1986), and resulting in persistent OT 

position at the pelvic outlet (Gilboa 2013), short stature (Ponkey 2003), and increased body 

mass index (BMI) (Akmal 2004b). Every one unit increase in BMI was associated with a 6% 

decrease in the odds of anterior fetal head rotation in a multivariable analysis following a trial 

of maternal posture (Desbriere 2013). 

Other predisposing factors that have been associated with malposition include a large for 

gestational age fetus (Akmal 2004b; Cheng 2006b); small fetal head circumference (≤10th 

centile) (Yagel 2018); anteriorly positioned placenta (Gardberg 1994a; Lieberman 2005); 

epidural analgesia (Akmal 2004b; Armani 2013; Cheng 2006b; Lieberman 2005; Menichini 

2021; Ponkey 2003), likely due to lax pelvic floor muscles in the second stage of labour 

(Lieberman 2005); and a right sided fetus (Anderson 1965; El-Mowafi 2021), reported to be 

twice as common in a prospective study in Nigeria (Briggs 1989). Some studies show an 

association between induction of labour and fetal malposition in second stage labour or at birth 

(Fitzpatrick 2001; Lieberman 2005; Martius 1976), including reports of a 60% incidence of OP 

position at head engagement following induction of labour (Tribalat 1986). However, other 

studies report no association of induction of labour with malposition in labour or at birth 

(Akmal 2004b; Cheng 2006b; Phipps 2014b; Ponkey 2003). 

1.1.3 Issues associated with fetal malposition 

1.1.3.1 Maternal complications 

Fetal malposition is strongly associated with operative birth (caesarean section or instrumental 

vaginal delivery), as reported in a wide range of prospective (Akmal 2004b; Fitzpatrick 2001; 

Harmon 2020; Krepelka 2020; Souka 2003) and retrospective studies (Cheng 2006b; Molina-

Reyes 2012; Phipps 2014b; Ponkey 2003; Senecal 2005). Caesarean section has a 6-13 times 

greater odds in cases of malposition (Cheng 2006b; Harmon 2020), and a reported frequency 

of 37-47% in two large retrospective cohort studies of persistent OP (Cheng 2006b; Ponkey 

2003) and one prospective study of OP in the second stage (Carseldine 2013). However, it 

should be noted that another recent prospective United Kingdom (UK) audit reported a 21% 

incidence of caesarean section for OP/OT combined, during a one-month period (Tempest 
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2020). 15-22% of women with a malposition in early first stage labour give birth by caesarean 

section (Akmal 2004b; Fitzpatrick 2001). Moreover, caesarean section with a fetal malposition 

is associated with morbidities, including uterine extensions in the lower segment (de la Torre 

2006) and postpartum haemorrhage, as reported in a retrospective cohort study of fetal 

malposition in the second stage of labour (Aiken 2015). Caesarean section with fetal 

malposition is more often performed due to cervical dystocia (Fitzpatrick 2001; Marpeau 2002; 

Porreco 2004; Wang 2020) resulting from deflexion with poor application of the head (Bellussi 

2017; Bellussi 2020) than due to uterine hypotonia, as one prospective study measuring 

intrauterine pressures in labour observed (Buhimschi 2003). Deflexion occurs due to the 

impingement of the sacral promontory on the fetal spine (Barth 2015).  

Women with a malposition undergo a significantly longer first and/or second stage labour 

(Cheng 2006b; Molina-Reyes 2012; Phipps 2014b; Ponkey 2003; Senecal 2005; Souka 2003), 

having a 1.9 greater odds of an 18 hour or longer first stage, and a 2.3 greater odds of the second 

stage lasting 3 hours or more compared to women with an OA fetal position (Cheng 2006b; 

Kariminia 2004; Stremler 2005). Fetal spine position was independently associated with a 

longer first stage of labour (Souka 2003), suggesting rotation of the spine through the use of 

gravity may be more important than rotation of the occiput alone. The high incidence of 

prolonged labour likely explains why augmentation of labour with oxytocin is associated with 

malposition (Akmal 2004b; Cheng 2006b; Fitzpatrick 2001; Molina-Reyes 2012; Ponkey 

2003; Senecal 2005). Two studies (Blanc-Petitjean 2018; O'Driscoll 1975) report a therapeutic 

effect on anterior rotation using oxytocin. 

Reports of severe backache with fetal malposition are described in qualitative studies (Lee 

2015) and randomised trials of maternal posture aimed at improving this outcome (Kariminia 

2004; Stremler 2005), though an association has yet to be substantiated in quantitative evidence 

(Lieberman 2005; Simkin 2010). 

Women with malposition in labour who give birth vaginally are more likely to need an 

episiotomy (Chigbu 2008; Eckman 2010; Mboua Batoum 2021; Pearl 1993; Senecal 2005) 

which has been related to the increased need for an instrumental birth (Molina-Reyes 2012; 

Pearl 1993). 

Severe perineal tears, defined as third or fourth degree or Obstetric Anal Sphincter Injury 

(OASIS), are strongly associated with fetal malposition, as reported in recent systematic 

reviews (Barba 2021; Pergialiotis 2020). Manual and/or instrumental rotation reduced the 
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incidence of anal sphincter injury by half when compared to non-rotational forceps or no 

rotation (Bradley 2013; Hirsch 2014) contrary to another study (Benavides 2005). The 

incidence of OASIS increased one to seven fold in women with a malposition compared to an 

OA presentation (Cheng 2006b; Fitzpatrick 2001), three to 12 fold compared to no OASIS 

(Burrell 2015; Hirsch 2014), and was 9% in one retrospective study of 2416 women (Djakovic 

2018). Alternatively, the incidence of OASIS was suggested to be more than 11% in a 

systematic review of 451 studies about the incidence, risk factors and management of OSAIS 

(Dudding 2008). The economic burden of third- and fourth-degree perineal tears in the English 

National Health System due to longer hospital stays was estimated to be 14.5 million GBP for 

the year 2013/14 (Orlovic 2017). Anal incontinence, urinary symptoms, dyspareunia and 

perineal pain at six months postpartum have been reported to be associated with operative 

vaginal delivery in the OP position (Guerby 2018), and anal incontinence at one year post 

instrumental delivery was related to the birth of an OP fetus rather than any other pregnancy 

related factors (Johannessen 2015).  

1.1.3.2 Infant complications 

The infant also experiences greater morbidity following a malposition in labour or during birth. 

Hypoxic ischaemic encephalopathy (HIE) is a condition where there is disturbed neurological 

function in the earliest days of life with respiratory difficulty, hypotonia, hyporeflexia, altered 

consciousness and often seizures (Newborn Clinical Network 2019). A large Swedish cohort 

study of 692,428 live infants born at ≥36 weeks gestational age reported the absolute risk of 

moderate to severe HIE was 0.67 per 1000 infants, which was independently associated with 

OP malposition with a 1.8 times greater incidence compared to OA position after adjusting for 

maternal, labour and infant characteristics (Liljestrom 2018). Encephalopathy in general had 

four-times greater odds of occurring in cases of fetal malposition in a case control study of 564 

infants (Badawi 1998). Published evidence of neonatal cerebral haemorrhage mostly relates to 

instrumental vaginal births with an OP fetus  The odds of subgaleal haemorrhage were four 

times greater following vacuum extraction with OP position compared to OA position in a 

study of 1118 women in Israel (Ashwal 2016), and were seven times greater following failed 

ventouse extraction of an OP fetus compared to successful vaginal birth in a Swedish 

population-based study spanning 12 years (Ahlberg 2016).  

Birth injuries including nerve palsies, lacerations and fractures are associated with fetal 

malposition (Cheng 2006a; Cheng 2006b; Pearl 1993) with 1.8 times higher odds (Cheng 
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2006b). Erbs palsy has been linked with forceps delivery (Pearl 1993). A review of 15 cases of 

neonatal cervical spinal cord injuries also noted an association with forceps deliveries of an OP 

or OT fetus (Menticoglou 1995).  

Umbilical acidaemia has been associated with OP malposition (Cheng 2006c; Yagel 2018), 

contrary to a large retrospective Swedish study from a centre that utilised delayed pushing in 

cases of OP position (Dahlqvist 2017). Low Apgar scores and admission to neonatal intensive 

care have been observed to be associated with malposition (Cheng 2006c; Dahlqvist 2017). 

Caesarean section was more effective in lowering these risks than normal vaginal birth 

(Dahlqvist 2017). An abnormal fetal heart rate, including late decelerations, was twice as 

common in labours with a fetal malposition, and was related to abnormal contraction patterns 

including tetanic (hypertonic) contractions in a study by Sokol et al. (Sokol 1975). Late 

decelerations were more often compromised by a nuchal cord and followed by low Apgar 

scores at one minute, demonstrating that labour with a malposition carries risks regardless of 

mode of birth. 

1.1.4 Management of fetal malposition 

The literature from retrospective studies largely relates to mode of birth when the fetus is in a 

malposition, with considerable evidence concerning instrumental delivery with or without 

rotation. Vacuum extractions were the preferred mode of instrumental vaginal delivery for one 

North American obstetric unit (Broekhuizen 1987), and rotation prior to forceps was 

recommended to reduce the risk of anal sphincter injury (Bradley 2013; Damron 2004). 

Forceps deliveries are mostly performed in the low pelvic cavity as mid cavity rotational 

forceps (Keilland) are associated with anal sphincter injury (Benavides 2005), but are 

increasingly infrequent due to lack of training opportunities from obstetricians who have 

former experience (Robson 1999). A narrative review recommends the avoidance of epidural 

analgesia until after engagement of the fetal head in the pelvis, manual rotation following full 

cervical dilatation, and use of ventouse delivery (Boog 2006).  

The use of maternal posture to correct malposition and/or improve health outcomes poses no 

known risks to mothers or infants. Rebozo is a traditional Mexican practice used to attempt 

fetal rotation by jiggling the maternal abdomen in a large sling of fabric, described in a narrative 

article (Cohen 2015). Prior to this thesis, the only published systematic review of maternal 

posture in late pregnancy and labour located related to the use of the hands and knees posture 



Chapter 1 

7 

 

(Hunter 2007). The systematic review by Hunter and colleagues included two randomised 

controlled trials (RCTs) conducted during pregnancy and one during labour. In one trial, hands 

and knees posture with pelvic rocking exercises was compared to daily walking from 37 weeks 

until onset of labour but reported no difference in operative birth or malposition at birth 

(Kariminia 2004). The other pregnancy trial compared four variations of the hands and knees 

posture to the sitting position, and reported less OP/OT malposition ten minutes after the 

intervention (Andrews 1983). The only trial conducted during labour compared the hands and 

knees posture with any posture other than hands and knees or in which the abdomen was 

suspended (Stremler 2005). This multi-centre trial reported no differences in OP/OT 

malposition after the intervention or at delivery, or operative birth, but did report a significant 

reduction in back pain. Only the study by Stremler and colleagues confirmed fetal position by 

ultrasound, and only one trial was included in each of the review’s analyses. 

Manual rotation of the fetus may be prophylactic, in which spontaneous delivery is anticipated 

following successful rotation (Phipps 2021), or it may be followed by instrumental delivery. 

Manual rotation is performed with either the whole hand placed over the fetal occiput or with 

fingers placed on the lambdoidal sutures (Cunningham 2018; Phipps 2021). However, there 

were no differences in any maternal or neonatal outcomes during RCTs of manual rotation (de 

Vries 2021; Phipps 2021; Verhaeghe 2021), including from the OT fetal position (de Vries 

2021), though a shorter duration of labour was observed in two trials (Blanc 2021; J. C. Broberg 

2021) and fewer operative births were observed in one trial, though not when caesareans and 

instrumental births were assessed separately (Blanc 2021). A systematic review of 12 studies 

of manual rotation reported no differences in operative deliveries or maternal and neonatal 

outcomes (Marguier Blanchard 2019). Alternatively, a journal pre-proof of a systematic review 

of seven RCTs reported manual rotation of the OP fetus only, resulted in a marginal increase 

in spontaneous vaginal delivery, and a reduction in OP or OT positions at birth and 

episiotomies, but did not reduce operative birth or improve neonatal outcomes (Bertholdt 

2021). One study reported manual rotation was twice as successful when the location of the 

fetal spine was known to the operator conducting the manual rotation, resulting in significantly 

more spontaneous births (Masturzo 2017). 

1.1.5 Gravity and the fetal spine  

Clinical practice for women with a fetal malposition has included the use of posture to increase 

pelvic diameters, stretch ligaments, and encourage fetal descent. Gravity may impact descent 
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of the fetal head in upright postures; however, this does not necessarily infer rotation takes 

place. Fetal spine position was independently associated with a longer first stage of labour 

(Souka 2003), and was an important consideration for successful manual rotation (Masturzo 

2017) as previously mentioned, supporting the notion that impacting fetal spine position under 

the influence of gravity may be more important than rotation of the occiput alone. This 

highlights the need for careful abdominal palpation during labour to determine the location of 

the fetal spine. The arc of anterior rotation is shortest when gravity is applied to the posterior 

aspect of the fetal trunk, such as when a woman lies in a semi-prone posture on the same side 

as the fetus, otherwise known as the Sims posture. The pendulant weight of the fetal spine 

under the influence of gravity may subsequently rotate the head through internal restitution into 

a more stable anterior position. 

1.1.6 Need for first stage labour intervention 

Most of the published literature pertains to outcomes of persistent fetal malposition in the 

second stage of labour or at birth. As anterior fetal rotation has occurred by the second stage 

or at birth in about three quarters of women, maternal and neonatal outcomes earlier in labour 

are not always captured, including those who have a caesarean in the first stage of labour due 

to cervical dystocia (Fitzpatrick 2001; Marpeau 2002; Porreco 2004; Wang 2020). The research 

for this thesis will address this knowledge gap by investigating the incidence and outcomes of 

fetal malposition from as early as it is diagnosed in labour. In addition, most published literature 

surrounding fetal malposition pertains to outcomes, incidences, and methods of birth rather 

than management of labour. Systematic reviews of posture interventions for fetal malposition 

in labour have not shown maternal posture to reduce operative birth. However, these trials are 

not exhaustive and positive outcomes may yet be found using different maternal postures. 

Participation and collaboration may present challenges to any research trial. New Zealand 

uniquely has a midwifery framework that provides choice of lead maternity carer rather than 

one uniform system of care frequently found in other countries. Pursuant to Section 88 of the 

New Zealand Public Health and Disability Act 2000, women may choose a self-employed 

midwife, private obstetrician, or midwifery care within a hospital team. Whilst policies and 

guidelines govern the provision of maternity care, midwives enjoy autonomous practice. 

Relinquishing this autonomy to collaborate with trial protocol may be difficult for some 

practitioners. Furthermore, midwives provide full maternity care from early in pregnancy until 

four to six weeks postpartum, developing trusting relationships with each woman and thus 
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potentially wielding influence over the women’s decision making. Recruitment of pregnant 

women into research trials inevitably becomes a discussion prone to the influences of the lead 

maternity carer (Houghton 2020). Therefore, a successfully planned future trial of maternal 

posture in the first stage of labour will have been cognisant of the views of the participants and 

their carer providers. 

Hospitals may engender a ‘patient role’ in women to the detriment of spontaneous adoption of 

postures. Semi-reclining posture, commonly used to accommodate electronic fetal monitoring, 

may place women at risk of a malposition, for instance during induction of labour (Tribalat 

1986). If maternal posture was shown to be an effective intervention, the principles of posture-

induced rotation could be taught to facilitate self-directed care of fetal malposition in any 

environment. 

As has been discussed in cases of fetal  malposition, both caesarean and instrumental vaginal 

delivery bear significant risks and concomitant costs to maternal and neonatal health, including 

ramifications for recovery, parenting, the increased need for repeat caesarean sections in any 

subsequent pregnancy, and the possibility of impaired infant immunity (Wampach 2018). In 

addition, there are ongoing costs of impaired sexual health (Lydon‐Rochelle 2001) and 

emotional health, such as chronic post-traumatic stress disorder which has a prevalence of one 

to two percent following traumatic births (Ayers 2004; Wijma 1997). Finding safe, effective 

interventions such as the use of maternal posture earlier in labour may reduce these costs and 

lead to long term improvements in maternal and neonatal health.  

1.2 Aims and objectives of this thesis 

This thesis aims to provide answers to the following research questions (RQ):  

1) What is the current evidence-based practice for the management of women who present 

with a baby in an OP position during labour?  

2) What is the current New Zealand practice for the management of women who present with 

an OP position during pregnancy and labour?  

3) How feasible is it to conduct an RCT into the effectiveness of maternal posture during OP 

labour to improve outcomes for mothers and babies in New Zealand? 

The specific objectives are:  
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1) To identify the current published evidence-based practice for the management of women 

with a fetal malposition during labour. (RQ 1)  

2) To undertake a review of obstetric records to establish current practice in New Zealand in 

relation to the management of fetal malposition in labour. (RQ 2) 

3) To investigate midwives’ knowledge and practice management of fetal malposition for 

women and their babies in labour. (RQ 3) 

4) To investigate pregnant women’s knowledge and awareness of fetal malposition and use of 

maternal posture (how it is managed) during labour. (RQ 3) 

5) To assess the feasibility of conducting a trial into the effectiveness of maternal posture in 

labour for fetal malposition to improve outcomes for mothers and babies in New Zealand. (RQ 

3) 

1.3 Methodology summary 

The research methodology reflects a pragmatic paradigm in which a range of quantitative and 

qualitative studies further the understanding of fetal malposition in the current clinical context. 

The practices, evidence, and views of practitioners and pregnant women are explored using a 

mixed-methods approach. Each study uses a different research methodology appropriate for 

the assessment of different types of information, for example, randomised trials, hospital 

records, clinical practices, midwives and women’s views. The appropriate detailed research 

methodology for each study is therefore contained within each chapter.  

A Cochrane Systematic Review of RCTs of maternal postures for fetal malposition (RQ 1; 

Objective 1) is a quantitative meta-analysis to provide global evidence on the efficacy of 

maternal posture in labour to improve outcomes for mothers and their infants.  

Current local health outcomes for women with an OP/OT fetal position in labour is explored 

through a quantitative cohort study comparing the incidence and outcomes of OP/OT fetal 

malposition and OA fetal position in women in Auckland, New Zealand during 2018 (RQ 2; 

Objective 2).  

Midwives engage in the care of women with fetal malposition during labour and utilise care 

practices aimed at facilitating a safe, physiological birth. However, individual practices may 

vary shaped by knowledge, experience, and attitudes towards fetal malposition in labour. 
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Therefore, a mixed-methods research design using a parallel convergence model (Creswell 

2018) of triangulation has been selected to integrate the quantitative and qualitative survey and 

focus group data from midwives (RQ 3; Objective 3), to validate and elucidate the findings 

within the study to determine how much midwives would support and comply with future 

research. 

Qualitative and quantitative survey data are collected to assess pregnant women’s views on 

participation in a future trial (RQ 3; Objective 4) given the complexity of human behaviour 

especially in the context of labour and birth. While a future trial of maternal posture for fetal 

malposition may be indicated in terms of incidence and expected health outcomes, it may not 

be feasible if expected recruitment rates are low.  

The findings from the four studies will be integrated through a process of triangulation to assess 

consistency, justification and elucidation across the studies in relation to the overall question 

of whether a future trial of maternal posture for fetal malposition is indicated and feasible, and 

how this informs the design of a future trial. 

The findings from this research will help contribute to the limited body of knowledge regarding 

management of malposition in early labour, midwifery practices for fetal malposition in labour, 

and midwives and pregnant women’s views on participation with a future trial, to inform 

further research into safe approaches to fetal rotation in labour. 

 

1.4 Personal journey through research 

The concept of maternal posture for fetal malposition in labour as a field of research for this 

thesis was generated nearly three decades ago in a small room at the National Childbirth Trust 

in Brighton, UK, when New Zealand author Jean Sutton discussed optimal fetal positioning in 

pregnancy. The concept of gravity impacting the position of the buoyant fetus was the epiphany 

that led to ensuing reflection in practice over the years. This reflection generated a hypothesis 

for the use of maternal posture in labour to correct fetal malposition however further questions 

needed to be answered before the hypothesis is ready to be tested.  

As a practising midwife and researcher conducting surveys and focus groups, I experienced 

homophily with the participants. There are several advantages to being a member of the group, 

including accessibility to participant midwives for recruitment; potential influence towards 
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recruitment; understanding the contextual milieu underpinning midwifery practice; and 

understanding practice issues, language, humour, and sensitive topics enabling easier flow of 

conversation within the focus group. However, it becomes incumbent on the researcher to 

ensure objectivity and not assume their own understanding is that of the participant. Therefore, 

a systematic method of analysis of the quantitative and qualitative data was imperative and will 

be described in detail in later chapters.  

1.5 Thesis Layout 

A thesis with publications is presented in the following chapters. Note, two manuscripts have 

been accepted for publication and three are currently under peer review for publication.  

 

• Chapter Two contains the Cochrane systematic review of maternal postures in labour 

for fetal malposition to improve outcomes for mothers and their infants. The protocol 

for this review has been published in Prospero. The Systematic Review itself is 

currently under peer review for publication in the Cochrane Database of Systematic 

Reviews. The primary maternal composite outcome is operative birth, defined as 

operative vaginal birth and caesarean section. The primary infant composite outcome 

is serious neonatal morbidity, defined as neonatal intensive care unit admission, 

neonatal encephalopathy, and death. 

• Chapter Three contains the retrospective cohort study comparing women with fetal 

malposition in labour to women without malposition during 2018 at Auckland Hospital, 

New Zealand. The associated manuscript is currently under peer review for the 

Australian and New Zealand Journal of Obstetrics and Gynaecology (ANZJOG).  

• Chapter Four reports a mixed methods study of Auckland midwives’ knowledge and 

practice surrounding fetal malposition, and their views on the acceptability of a future 

RCT of maternal posture in labour for fetal malposition to improve labour outcomes 

for mothers and their infants, using a web-based online survey and focus groups. The 

associated manuscript is currently under peer review for the European Journal of 

Midwifery. 

• Chapter Five reports pregnant women’s awareness of fetal malposition, the use of 

posture to correct malposition, and their views on the acceptability of a future RCT of 
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maternal posture in labour for fetal malposition to improve maternal and infant health 

outcomes. The manuscript has been accepted for publication by the European Journal 

of Midwifery. The research reports within each chapter are prefaced to link the paper 

with the body of the thesis.  

• Chapter Six concludes the thesis, commencing with a summary of the key research 

findings in relation to the thesis objectives. Triangulation of the key findings from the 

studies conducted as part of this thesis forms a discussion on the feasibility of a future 

RCT of maternal posture in labour for fetal malposition and considers the implications 

of these findings for practice and further research. 
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Chapter 2 Maternal postures for fetal malposition in labour: a 

Cochrane systematic review 

The chapter contains the manuscript titled ‘Maternal postures for fetal malposition in labour 

for improving the health of mothers and their infants (0210a)’ which has been published in the 

Cochrane Database of Systematic Reviews (Barrowclough 2022c). The abstract and key words 

were removed according to the University of Auckland (2016) Guide to Theses and 

Dissertations. 

2.1 Background  

Chapter Two aims to address Research Question 1) ‘What is the current evidence-based 

practice for the management of women who present with a baby in an OP position during 

labour?’ The chapter presents a new Cochrane systematic review. The review was prepared 

following the production of the review protocol which was peer reviewed and published in 

Prospero (Barrowclough 2021) (Appendix 1). The review assesses the effectiveness of 

maternal postures in labour and provides an update of the 2007 Cochrane Review (Hunter 

2007) of maternal postures during pregnancy and labour. A separate sister Cochrane Review 

that is not part of this thesis, will assess maternal postures in pregnancy. 

2.1.1 Indication for review 

Use of maternal posture may facilitate fetal rotation of OP or OT position to the more 

favourable OA position associated with better birth and health outcomes. 

Changes in maternal posture when there is a fetal malposition in labour may be a safe method 

to achieve a normal vaginal birth. As yet there is limited evidence on the appropriate maternal 

posture(s) to use, the optimal time to adopt the posture(s), or their effectiveness. 

Conducting a systematic review of the evidence from RCTs of maternal posture in labour 

where there is a fetal malposition will be important to establish both effectiveness for correcting 

the malposition, the effects on relevant maternal and infant morbidities and the rates of 

operative births. The evidence from randomised trials summarised in this review will be 

important for the update of evidence based clinical practice guidelines. 
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A previous Cochrane Review titled “Hands and knees posture in late pregnancy or labour for 

fetal malposition (lateral or posterior)” (Hunter 2007), found use of the hands and knees 

position for 10 minutes twice daily was not effective for improving maternal and neonatal 

outcomes of labour. The position was associated with reduced backache in labour. This review 

indicated further research was required on posture and its effect on progress or outcomes of 

labour in terms of pain, duration of labour, method of delivery, baby’s condition and maternal 

satisfaction (Hunter 2007). The Cochrane Review by Hunter and colleagues included 

randomised trials in late pregnancy and in labour. Since then, additional randomised trials on 

maternal posture for the management of labour in women with an OP or OT position have been 

conducted which use other posture interventions, some of which have reported positive effects 

on maternal and neonatal outcomes. For an updated systematic review of maternal postures for 

fetal malposition for improving the health of mothers and their infants, the Hunter 

2007 Cochrane Review will be divided into two reviews. One review will focus on maternal 

postures for fetal malposition in late pregnancy for improving the health of mothers and their 

infants. This Cochrane Review focusses on maternal postures for fetal malposition in labour 

for improving the health of mothers and their infants. 

 

2.1.2 How the intervention might work  

There are two different pathways by which maternal posture might work to rotate the baby 

anteriorly. These include: changes in pelvic angles and diameters inducing fetal head flexion 

and anterior rotation (Desbriere 2013), and the forces of gravity and buoyancy (Andrews 2004). 

Labour involves the passage of the shape of the fetal head through the shape of the pelvis. By 

adjusting the mother’s posture, the shape and angles of her pelvis may provide a better fit for 

the fetus. With effective descent of the head in labour, pressure is applied to the cervix leading 

to full dilatation. The head when in contact with the firm pelvic floor can rotate anteriorly aided 

by the slightly concave incline of the levator ani muscles (Parente 2009). 

Alternatively, rotation of the occiput to an OA position may occur with gravitational forces on 

fetal weight. For example, in the Sims/semi-prone posture (mother lying in a lateral-forwards 

posture) on the same side as the fetal spine, the spine being the heaviest, may lead the weight 

of the fetal trunk by a falling action towards the centre of gravity, which is in this case located 

towards the mother’s anterior aspect of her abdomen. Once the fetal trunk rotates anteriorly the 

occiput repositions anteriorly (the fetus untwists its neck) (Barth 2015). An example of a 
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similar mechanism is restitution when following the birth of the head it rotates to align with 

the trunk (Cunningham 2018). 

2.1.3 Review objectives  

To assess the effect of maternal posture for women with fetal malposition in labour on maternal 

and infant morbidity. 

 

2.2 Methods  

2.2.1 Criteria for considering studies for this review  

2.2.1.1 Types of studies  

Only RCTs (published or unpublished) were included. Quasi-randomised trials and cross-over 

studies were not eligible for inclusion in this review. Trial methodology and risk of bias were 

assessed from full texts, none of the trials were reported only as abstracts. 

Information from other study designs was included in the background and discussion but was 

not used to inform the results or conclusions of this review. 

2.2.1.2 Types of participants  

Women in labour with a malposition of the fetus (occipito-posterior, occipito-transverse 

(lateral), mento anterior/transverse (lateral)) diagnosed by digital vaginal examination or 

ultrasound. 

2.2.1.3 Types of interventions  

Specified maternal postures for women in labour with a fetal malposition compared with other 

maternal postures. This may have included maternal side lying on same side as fetal spine, 

maternal side lying on opposite side to fetal spine, maternal side lying with hyper flexed hip/s, 

hand and knees, standing, semi-recumbent/recumbent (lying flat on back), sitting, squatting or 

other postures. The intervention was compared with other posture, i.e., use of unspecified 

postures that excluded the intervention postures or specified postures that excluded the 

intervention postures. 
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2.2.1.4 Types of outcome measures  

The primary and secondary maternal and neonatal outcome measures were based on consensus 

between the review authors. 

Primary outcomes  

Maternal outcome 

• Operative birth (composite outcome defined as caesarean section, instrumental vaginal 

birth) 

Neonatal outcome 

• Serious neonatal morbidity (composite outcome defined as death, admission to neonatal 

intensive care, neonatal encephalopathy or as defined by trialists) 

Secondary outcomes  

Maternal 

Short term outcomes 

• Fetal malposition (OT/OP) after the intervention 

• Duration of labour (in hours) 

• Oxytocin augmentation 

• Pain score (as defined by trialists using standardised tools) 

• Epidural use 

• Occipito-posterior/transverse position at birth 

• Occipito-transverse arrest 

• Caesarean section 

• Instrumental vaginal birth 

• Episiotomy 

• Severe perineal tears (≥ 3rd degree or as defined by trialists) 

• Postpartum haemorrhage (as defined by trialists) 

• Maternal satisfaction (as defined by trialists using standardised tools available) 

• Postnatal depression (as defined by trialists) 

• Any breastfeeding on discharge 
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Long-term outcomes 

• Operative pelvic floor repair post discharge 

• Post-traumatic stress referrals 

Neonatal 

• Death (stillbirth or death of liveborn infant) 

• Apgar scores less than seven at five minutes 

• Admission to neonatal intensive care 

• Neonatal encephalopathy (as defined by trialists) 

• Need for respiratory support 

• Neonatal jaundice requiring phototherapy 

• Increased cord lactates (as defined by trialists), or low pH (as defined by trialists) 

• Birth trauma (as defined by trialists) 

Long-term outcomes 

• Disability including developmental delay (as defined by trialists) 

2.2.2 Search methods for identification of studies  

The following methods section of this review is based on a standard template used by Cochrane 

Pregnancy and Childbirth. 

Electronic searches  

The Cochrane Pregnancy and Childbirth’s Trials Register was searched by contacting their 

Information Specialist (13 July 2021). 

The Register is a database containing over 27,000 reports of controlled trials in the field of 

pregnancy and childbirth. It represents over 30 years of searching. For full current search 

methods used to populate Pregnancy and Childbirth’s Trials Register including the detailed 

search strategies for CENTRAL, MEDLINE, Embase and CINAHL; the list of hand-searched 

journals and conference proceedings, and the list of journals reviewed via the current awareness 

service visit pregnancy.cochrane.org/pregnancy-and-childbirth-groups-trials-register. 
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Briefly, Cochrane Pregnancy and Childbirth’s Trials Register is maintained by their 

Information Specialist and contains trials identified from: 

1. Monthly searches of the Cochrane Central Register of Controlled Trials (CENTRAL). 

2. Weekly searches of MEDLINE (Ovid). 

3. Weekly searches of Embase (Ovid). 

4. Monthly searches of CINAHL (EBSCO). 

5. Hand-searches of 30 journals and the proceedings of major conferences. 

6. Weekly current awareness alerts for a further 44 journals plus monthly BioMed Central 

email alerts. 

Search results are screened by two people and the full text of all relevant trial reports identified 

through the searching activities described above is reviewed. Based on the intervention 

described, each trial report is assigned a number that corresponds to a specific Pregnancy and 

Childbirth review topic (or topics) and is then added to the Register. The Information Specialist 

searches the Register for each review using this topic number rather than keywords. This results 

in a more specific search set that has been fully accounted for in the relevant review sections 

(Included, Excluded, Awaiting Classification or Ongoing). 

In addition, ClinicalTrials.gov and the WHO International Clinical Trials Registry Platform 

(ICTRP) were searched for unpublished, planned and ongoing trial reports using the search 

methods.  

Searching other resources  

The reference lists of retrieved studies were searched. Language or date restrictions were not 

applied. 

2.2.3 Data collection and analysis  

2.2.3.1 Screening eligible studies for trustworthiness 

All studies meeting the inclusion criteria were evaluated by at least two review authors against 

predefined criteria to select studies that, based on available information, were deemed to be 

sufficiently trustworthy to be included in the analysis. The Cochrane Pregnancy and Childbirth 

have developed a Trustworthiness Screening Tool (CPC-TST) which includes the following 

criteria: 

http://clinicaltrials.gov/
http://apps.who.int/trialsearch/
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Research governance 

• Are there any retraction notices or expressions of concern listed on the Retraction 

Watch Database relating to this study? 

• Was the study prospectively registered (for those studies published after 2010) If not, 

was there a plausible reason? 

• When requested, did the trial authors provide/share the protocol and/or ethics approval 

letter? 

• Did the trial authors engage in communication with the Cochrane Review authors 

within the agreed timelines? 

• Did the trial authors provide IPD data upon request? If not, was there a plausible reason? 

Baseline characteristics 

• Is the study free from characteristics of the study participants that appear too similar 

(e.g. distribution of the mean (SD) excessively narrow or excessively wide, as noted 

(Carlisle 2017). 

Feasibility 

• Is the study free from characteristics that could be implausible? (e.g., large numbers of 

women with a rare condition (such as severe cholestasis in pregnancy) recruited 

within 12 months). 

• In cases with (close to) zero losses to follow-up, is there a plausible explanation? 

Results 

• Is the study free from results that could be implausible? (e.g., massive risk reduction 

for main outcomes with small sample size)? 

• Do the numbers randomised to each group suggest that adequate randomisation 

methods were used (e.g., is the study free from issues such as unexpectedly even 

numbers of women ‘randomised’ including a mismatch between the numbers and the 

methods, if the authors say ‘no blocking was used’ but still end up with equal numbers, 

or if the authors say they used ‘blocks of 4’ but the final numbers differ by 6).  

http://retractiondatabase.org/
http://retractiondatabase.org/
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Studies assessed as being potentially ‘high risk’ were not included in the review. Where a study 

was classified as ‘high risk’ attempts to contact the study authors were made to address any 

possible lack of information/concerns. In cases where contact details for the study authors was 

not obtained, or where adequate information remained unavailable, the study remained in 

‘awaiting classification’ and the reasons and communications with the author (or lack of) were 

described in detail. 

Abstracts 

Data from abstracts would only have been included if, in addition to the trustworthiness 

assessment, the study authors had confirmed in writing that the data to be included in the review 

had come from the final analysis and would not change. If such information had not been 

available/provided, the study would remain in ‘awaiting classification’. 

 

Figure 1 describes how the trustworthiness criteria was applied. 
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Figure 1. Applying the Cochrane Pregnancy and Childbirth Trustworthiness Screening Tool. 
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2.2.3.2 Selection of studies  

All potential studies identified as a result of the search strategy were assessed by two review 

authors independently for inclusion or exclusion. Any disagreement on inclusion or exclusion 

between review authors were resolved through discussion or, if required, a third review author 

was consulted. 

A study flow diagram to map out the number of records identified, included and excluded was 

created. 

2.2.3.3 Data extraction and management  

A data extraction form was designed based on the Cochrane Pregnancy and Childbirth Group’s 

data extraction form. Two review authors collected information from the eligible studies 

relating to type of intervention, timing of intervention, concomitant treatments and maternal 

and infant outcomes. Sources of funding and any declarations of interest by trialists were 

collected. Any disagreements were resolved through discussion. All data from the data 

extraction forms were entered into Review Manager Web (RevMan Web 2020) and checked 

for accuracy. Attempts to contact authors of original reports were made if required to provide 

clarity or further information. 

 

2.2.3.3.1 Assessment of risk of bias in included studies  

Risk of bias for each study was assessed by two review authors independently using the 

Cochrane Handbook for Systematic Reviews of Interventions version 6.2 (Higgins 2021). 

Biases were judged as low risk, high risk or unclear risk. Any disagreement was resolved by 

discussion or by the involvement of a third assessor. 

(1) Random sequence generation (checking for possible selection bias) 

The method of allocation sequence for each included study was described in sufficient detail 

to determine the equipoise and thus comparability of groups. 

The method was assessed as: 
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• low risk of bias (unequivocal randomisation design e.g., random number list; computer 

generated random assignment). 

• high risk of bias (use of alternation e.g., date of birth, case record number, date of 

presentation or another quasi randomisation). 

• unclear risk of bias (e.g., incomplete statement of the randomisation process). 

(2) Allocation concealment (checking for possible selection bias) 

The method used to conceal allocation to intervention assignment before and until assignment 

and whether such allocation could have been foreseen during this time was described for each 

included study. The methods were assessed as: 

• low risk of bias (e.g., central or telephone randomisation by a third party; sequentially 

numbered, sealed opaque envelopes). 

• high risk of bias (unconcealed random allocation; unsealed or non-opaque envelopes). 

• unclear risk of bias (e.g., incomplete details of central randomisation process, unmarked 

envelopes prior to opening). 

(3.1) Blinding of participants and personnel (checking for possible performance bias) 

For each included study the reported method that was used (if any) for blinding of participants 

and/or personnel was described. For each included study methodology that used unblinded 

participants and/or personnel, a judgment was made on whether this lack of blinding would be 

likely to affect the results. Methods were assessed as: low, high or unclear risk of bias for 

participants and personnel respectively. 

(3.2) Blinding of outcome assessment (checking for possible detection bias) 

Each included study’s method of blinding outcome assessors to the intervention was described 

and risk of bias was assessed for categories of outcomes (e.g., subjective or objective) 

separately as required. The methods were assessed as: 

• low, high or unclear risk of bias. 

(4) Incomplete outcome data (checking for possible attrition bias due to the amount, nature and 

handling of incomplete outcome data) 
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For each included study, and for each outcome or class of outcomes, the completeness of data 

including attrition and exclusions from the analysis was described. Statements are provided on 

whether attrition and exclusions were reported, the numbers included in the analysis at each 

stage (compared with the total randomised participants), reasons for attrition or exclusion 

where reported, and whether missing data were balanced across groups or were related to 

outcomes. Where sufficient information was reported, or was supplied by the trial authors, the 

missing data was included in the planned analyses. 

The methods were assessed as: 

• low risk of bias (e.g., no missing outcome data; missing outcome data balanced across 

groups). 

• high risk of bias (e.g., numbers or reasons for missing data imbalanced across groups; 

‘as treated’ analysis done with substantial departure of intervention received from that 

assigned at randomisation). 

• unclear risk of bias. 

(5) Selective reporting (checking for reporting bias) 

A description is provided for each included study on how the possibility of selective outcome 

reporting bias was investigated and what was found. 

The methods were assessed as: 

• low risk of bias (where it was clear that all of the study’s pre-specified outcomes and 

all expected outcomes of interest to the review were reported). 

• high risk of bias (where not all the study’s pre-specified outcomes were reported; one 

or more reported primary outcomes were not pre-specified; outcomes of interest were 

reported incompletely and so could not be used; study failed to include results of a 

key outcome that would have been expected to have been reported). 

• unclear risk of bias. 

(6) Other bias (checking for bias due to problems not covered by (1) to (5) above) 

For each included study any important concerns about other possible sources of bias were 

described. 

Each study was assessed for other problems that could put it at risk of bias: 
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• low risk of other bias. 

• high risk of other bias. 

• unclear whether there is risk of other bias. 

(7) Overall risk of bias 

Explicit judgements were made about whether studies were at high risk of bias, according to 

the criteria given in the Handbook (Higgins 2021). With reference to (1) to (6) above, the likely 

magnitude and direction of the bias and whether it was considered likely to impact on the 

findings was assessed. The impact of the level of bias was explored by undertaking sensitivity 

analyses. 

 

2.2.3.4 Measures of treatment effect  

Dichotomous data 

For dichotomous data, results were presented as summary risk ratios (RRs) with 95% 

confidence intervals (CIs). 

Continuous data 

For continuous data, mean differences (MDs) with 95% CIs were used if outcomes were 

measured in the same way between trials. Had different methods of measurement been used, 

the standardised mean differences with 95% CIs were planned to combine trials that measured 

the same outcome but used different methods. 

 

2.2.3.5 Unit of analysis issues  

Cluster-randomised trials 

No cluster-RCTs were identified. In future updates, if there are cluster-RCTs that meet the 

inclusion criteria they will be combined with individually randomised trials in the analyses. 

Their sample sizes will be adjusted using the methods described in the Handbook (Higgins 

2021) [Section 16.3.4 or 16.3.6] using an estimate of the intracluster correlation co-efficient 

(ICC) derived from the trial (if possible), from a similar trial or from a study of a similar 
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population. If ICCs from other sources are used, this will be reported, and sensitivity analyses 

conducted to investigate the effect of variation in the ICC. If both cluster-randomised trials and 

individually randomised trials are identified, the relevant information will be synthesised. 

Combination of both results will be considered reasonable if there is little heterogeneity 

between the study designs and an interaction between the effect of intervention and the choice 

of randomisation unit is considered unlikely. Heterogeneity in the randomisation unit will be 

acknowledged and a sensitivity analysis performed to investigate the effects of the 

randomisation unit. 

 

Other unit of analysis issues: 

Multiple pregnancy 

Unit of analysis issues may arise when randomised women have a multiple pregnancy. 

Maternal data was presented as per randomised woman and neonatal data as per infant. 

Trials with multiple arms 

Where trials had multiple arms, the Cochrane Handbook for Systematic Reviews of 

Interventions (Higgins 2021) was used to avoid unit of analysis issues such as double counting 

of participants, by combining groups to create a single pair-wise comparison if appropriate, or 

by splitting the ‘shared group’ into two or more groups with smaller sample sizes and included 

two or more comparisons. 

 

2.2.3.6 Dealing with missing data  

For included studies, the levels of attrition were noted. The impact of including studies with 

high levels of missing data in the overall assessment of treatment effect was explored using 

sensitivity analysis. 

For all outcomes, analyses were carried out on an intention-to-treat basis as far as possible, i.e., 

attempts to include all participants randomised to each group in the analyses were made, and 

all participants were analysed in the group to which they were allocated, regardless of whether 

or not they received the allocated intervention. The denominator for each outcome in each trial 
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was the number randomised minus any participants whose outcomes were known to be 

missing. 

 

2.2.3.7 Assessment of heterogeneity  

Statistical heterogeneity was assessed in each meta-analysis using the Tau², I² and Chi² 

statistics. Heterogeneity was regarded as substantial if I² was greater than 30% and either Tau² 

was greater than zero, or there was a low P-value (less than 0.10) in the Chi² test for 

heterogeneity. 

 

2.2.3.8 Assessment of reporting biases  

If 10 or more studies had been in the meta-analysis, reporting biases (such as publication bias) 

were to be assessed using funnel plots. Funnel plot asymmetry was to be assessed visually. If 

asymmetry was apparent exploratory analyses were to be performed to investigate it. 

 

2.2.3.9 Data synthesis  

Statistical analysis was carried out using the Review Manager Web (RevMan Web 2020). 

Fixed-effect model was used for pooling data where it was reasonable to assume that studies 

were estimating the same underlying treatment effect: i.e., where trials were examining the 

same intervention, and the trials’ populations and methods were judged sufficiently similar. If 

there was clinical heterogeneity sufficient to expect that the underlying treatment effects 

differed between trials, or if substantial statistical heterogeneity was detected, random-effects 

model was used to produce an overall summary if an average treatment effect across trials was 

considered clinically meaningful. The random-effects summary was treated as the average of 

the range of possible treatment effects, and the clinical implications of treatment effects 

differing between trials was discussed. If the average treatment effect was not clinically 

meaningful, trials were not combined. 

Where random-effects analyses were used, the results were presented as the average treatment 

effects with 95% CIs, and the estimates of Tau² and I². 
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2.2.3.10 Subgroup analysis and investigation of heterogeneity  

Where substantial heterogeneity was identified, subgroup analyses and sensitivity analyses 

were planned to investigate it. Whether an overall summary was meaningful was considered, 

and random-effects analysis was planned to produce it. Subgroup analysis was restricted to the 

review's primary outcomes. 

The following subgroup analyses were planned: 

• Parity (para 0 versus para ≥ 1) 

• Body mass index (BMI) (< 25 versus ≥ 25) 

• Birthweight (< 90th centile versus ≥ 90th centile) 

• Fetal position (left occipito-posterior/transverse versus right occipito-

posterior/transverse) 

• Level of care facility (primary facility versus secondary or more facility) 

• Ultrasound confirmation of malposition (ultrasound versus no ultrasound to confirm 

malposition) 

Subgroup differences were assessed by interaction tests available within RevMan (RevMan 

2014). Results of subgroup analyses were to be reported quoting the Chi2 statistic and P value, 

and the I² value. 

 

2.2.3.11 Sensitivity analysis  

Where there was significant heterogeneity or risk of bias associated with the quality of some 

of the included trials, this was explored with a sensitivity analysis for the primary outcomes. 

Trials with low risk of bias for randomisation (including sequence generation, concealment of 

allocation, blinding) as well as overall risk of bias were compared to trials judged as high risk 

or unclear risk of bias to measure if any difference to the result for primary outcomes.  
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2.2.3.12 Summary of findings and assessment of the certainty of the evidence 

The quality of the evidence was assessed using the GRADE approach as outlined in the 

GRADE handbook (Schünemann 2013)  for the following outcomes. 

Maternal 

• Operative birth (caesarean section, instrumental vaginal birth) 

• Epidural use 

• Caesarean section 

• Instrumental vaginal birth 

• Severe perineal tears (≥ 3rd degree or as defined by trialists) 

• Postpartum haemorrhage (as defined by trialists) 

• Maternal satisfaction (as defined by trialists using standardised tools available) 

Neonatal 

• Serious neonatal morbidity (death, admission neonatal intensive care, neonatal 

encephalopathy or as defined by trialists) 

• Death (stillbirth or death of liveborn infant) 

• Apgar scores less than seven at five minutes 

• Admission to neonatal intensive care 

• Neonatal encephalopathy (or as defined by trialists) 

• Need for respiratory support 

• Neonatal jaundice requiring phototherapy 

The GRADEpro Guideline Development tool (GRADEpro GDT 2021) was used to import data 

from Review Manager 5.3 (RevMan 2014) in order to create ‘Summary of findings’ tables. A 

summary of the intervention effect and a measure of quality for each of the above outcomes 

was produced using the GRADE approach (Schünemann 2013). The GRADE approach uses 

five considerations (study limitations, consistency of effect, imprecision, indirectness and 

publication bias) to assess the quality of the body of evidence for each outcome. The evidence 

can be downgraded from ‘high quality’ by one level for serious (or by two levels for very 

serious) limitations, depending on assessments for risk of bias, indirectness of evidence, serious 

inconsistency, imprecision of effect estimates or potential publication bias. 

http://gdt.guidelinedevelopment.org/central_prod/_design/client/handbook/handbook.html
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2.3 Results  

2.3.1 Description of studies  

This section describes the studies considered for inclusion in this review. 

2.3.1.1 Results of the search  

27 study reports were assessed, 26 identified through searching the Cochrane Pregnancy and 

Childbirth Register on the 13th of July 2021, and one (Molina-Reyes 2014) identified through 

other sources. Seven were new study reports and three studies, Andrews 1981, Kariminia 

2004 and Stremler 2005 (two reports) were reassessed from the previous Cochrane review 

(Hunter 2007).  

Seven new studies (18 reports) were included: Bahmaei 2018, Bueno-Lopez 2018, Desbriere 

2013, Guittier 2016, Liu 2018, Le Ray 2016, Molina-Reyes 2014, and one study Stremler 

2005 (two reports) from a previous version of this review. 

Five reports relate to trial registrations for the included studies, Bahmaei 

2018 (IRCT2017082111360N3 which includes the trial protocol), Bueno-Lopez 2018 (which 

includes the trial protocol), Guittier 2016, Le Ray 2016 (NCT01854450), and Molina-Reyes 

2014, and one report relates to a published trial protocol for Guittier 2016. The remaining 14 

reports related to the included studies and their supporting references.  

Four studies (four reports) were excluded, two from a previous version of this review (Andrews 

1981; Kariminia 2004), one new study (Zhang 2017), and one study that was not a trial (Suzuki 

2017). Three studies, Lu 2001, Ou 1997 and Wu 2001, require further details to assess 

eligibility and therefore remain awaiting classification. 

Therefore, eight studies are included in this review (20 reports), three studies (three reports) 

await further classification, and four studies (four reports) were excluded. No studies are 

ongoing. See Figure 2. 
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Figure 2. Flow diagram. 

 

 

2.3.1.2 Screening eligible studies for trustworthiness 

From the 11 eligible studies identified, three studies  Lu 2001, Ou 1997 and Wu 2001  did not 

meet the criteria for trustworthiness for the following reasons.  In all three, there was 

uncertainty about the randomisation process used including: no explanation of how women 

were allocated to each study group and who decided this; and no details of human ethics 

approval. Every effort was made to contact with the authors; for two of the studies no contact 

details were located, and for one study the authors did not respond - see Studies awaiting 

classification. 

2.3.1.3 Included studies  

Design  

All of the eight included trials were parallel RCTs. No cluster RCTs were identified. 
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Study Dates  

Seven trials were conducted/published between 2013 and 2018 (Bahmaei 2018; Bueno-Lopez 

2018; Desbriere 2013; Guittier 2016, Le Ray 2016; Liu 2018; Molina-Reyes 2014). Stremler 

2005 was conducted/published in 2005. 

Nearly three quarters of participants (n=1287/1766) were recruited from trials published in the 

last seven years. 

Sample sizes 

Two trials had sample sizes between 322-439 (Le Ray 2016 and Guittier 2016 respectively), 

two trials had sample sizes between  200-226 (Desbriere 2013 and Liu 2018 respectively) and 

four trials had sample sizes between 120-180 (Bahmaei 2018, Bueno-Lopez 2018, Molina-

Reyes 2014, and Stremler 2005).  

Setting 

Five of the eight included trials were conducted in Europe. Of these three were in France 

(Desbriere 2013; Guittier 2016; Le Ray 2016), and two were in Spain (Bueno-Lopez 

2018; Molina-Reyes 2014). One trial was conducted in China (Liu 2018), one trial in Iran 

(Bahmaei 2018) and one multi-centre trial was held in 13 university affiliated hospitals 

worldwide (Stremler 2005).  All of the trials included tertiary level hospitals and one French 

trial also included a Level 1 and Level 2 hospital (Le Ray 2016). 

Participants 

All of the eight included trials had participants with a singleton pregnancy in early or active 

phase of labour with an OP fetal position confirmed via ultrasonography. One study confirmed 

fetal position with a second vaginal examination if ultrasonography was not possible (Molina-

Reyes 2014). Seven of the eight included trials recruited participants from 37 weeks' gestational 

age and one trial recruited women from 36 weeks' gestational age (Desbriere 2013). In one 

trial, all participants had an epidural at time of randomisation (Bueno-Lopez 2018) and in 

another trial, 93% of participants had epidural analgesia at the time of randomisation (Guittier 

2016). In four of the trials, more than 90% of participants had epidural analgesia at the time of 

randomisation (Bueno-Lopez 2018; Desbriere 2013; Guittier 2016; and Le Ray 2016). One 

trial had low numbers of women with an epidural analgesia at time of randomisation (Stremler 

2005), and one trial had fewer women with epidurals in the hands and knees posture group 
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compared to the decubitus lateral group (Molina-Reyes 2014). Two trials did not report the use 

of epidural use or had no use of analgesia (Liu 2018; Bahmaei 2018 respectively).  

Interventions and comparisons 

Hands and knees posture versus comparator posture: 

Four of the included trials utilised the hands and knees posture (Bahmaei 2018; Guittier 

2016; Molina-Reyes 2014; Stremler 2005). In one of these trials the posture used was described 

as prostration in which the chest was on the bed, the hips were higher than the chest, and the 

hips rocked side to side for 15-30 minutes every hour (Bahmaei 2018). Two of the trials using 

the hands and knees posture similarly described the torso as either tilted forwards with back 

stretched (Guittier 2016), or the hands on the mattress, forearms on headboard, or thorax resting 

on a ball (Molina-Reyes 2014) for a minimum of 10 minutes or 30 minutes respectively, after 

which women could remain in the posture or change postures.  In the trial by Stremler 2005, 

the hands and knees posture was used for a minimum of 30 minutes and up to 60 minutes, and 

women were encouraged to continue the posture for the remainder of their labour.  

Among the four trials using hands and knees as the intervention posture, two trials used free 

posture as the comparator (Guittier 2016; Stremler 2005). Specifically, women continued to 

use their pre-randomisation posture (excluding hands and knees) for at least one hour after 

randomisation after which they could adopt the hands and knees posture if they chose to 

(Guittier 2016), or use any posture except hands and knees, or any position that suspended the 

abdomen, and were encouraged to observe this exemption after the study period (Stremler 

2005). For the other two trials (Bahmaei 2018; Molina-Reyes 2014), one trial used supine or 

lateral posture as the comparator which was maintained throughout labour (Bahmaei 2018) and 

the other trial (Molina-Reyes 2014) used same-side-as fetus-decubitus-lateral posture as the 

comparator for a minimum of 30 minutes, or if no rotation occurred for those with a direct fetal 

occiput after 30 minutes then the woman would adopt the contralateral posture (opposite side 

to fetus). After the intervention period, the woman could use any posture they wished. 

Lateral postures: 

Five of the included trials utilised lateral posture interventions (Bahmaei 2018; Bueno-Lopez 

2018; Desbriere 2013; Le Ray 2016; Liu 2018). Of these, two trials utilised a lateral posture in 

which the woman lay on the same side as their fetus (Bueno-Lopez 2018; Desbriere 2013), two 

trials utilised contralateral postures (opposite side to the fetus) (Le Ray 2016; Liu 2018), and 
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one trial utilised a semi-prone lateral posture non-specific to fetal position in which the superior 

leg was hyper flexed, inferior leg slightly flexed, inferior arm placed towards the back and the 

superior arm was flexed (Bahmaei 2018).  

Lateral postures on the same side as fetus:  

One trial utilising the lateral decubitus posture on the same side as the fetus described the 

posture as a modified Sims posture in which the superior leg was flexed and the inferior leg 

straight (Bueno-Lopez 2018). The woman adopted this posture for 40 minutes every hour until 

either rotation or birth occurred. Women in the comparator group adopted free positions but 

could only use lateral postures for up to 20 minutes each hour and continued until either rotation 

or birth occurred. Another trial utilised a sequence of three postures, two of which were lateral 

decubitus postures on the same side as the fetus, depending on the station of the fetal head 

(Desbriere 2013). Specifically, a woman with a fetal head station between -5 cm and -3 cm 

adopted the hands and knees posture (13%); and as the fetal station became to between -2 cm 

to 0 they  adopted 'Posture 2', a strict lateral recumbent position on the same side of the fetal 

spine with the inferior leg flexed and the superior leg positioned in the axis of the body; then 

at fetal head station  > 0 they adopted 'Posture 3', similar to 'Posture 2' but the inferior leg in 

the axis of the body and the superior leg flexed at 90 degrees with the use of a leg support. If 

anterior rotation occurred a woman was asked to adopt the dorsal recumbent position. Women 

in the comparator group adopted the dorsal recumbent (supine) posture. 

Contralateral postures (opposite side to the fetus): 

Two trials utilising contralateral intervention postures included hip flexion (superior leg) of 90 

degrees or more (Le Ray 2016; Liu 2018). One trial placed the foot of the woman's superior 

leg on a foot pedal, so the knee was as close to the abdomen as possible (Liu 2018). This 

intervention was compared with a contralateral posture without extreme hip flexion and 

abduction in which the superior leg was flexed less than 90 degrees and the inferior leg was 

straight. The other trial had the woman’s inferior leg straight and the posture was maintained 

for 30 - 60 minutes (Le Ray 2016). After one hour the woman was asked to continue the posture 

for as long as possible during the first stage of labour, after which the midwife or obstetrician 

could recommend maternal postures or attempt manual rotation according to the unit's practice. 

This intervention was compared to the use of the dorsal recumbent [supine] posture for one 

hour after randomisation then for as long as possible during labour. Later in labour, the woman 

could use any comparator position, except the lateral decubitus position, if they wanted or 
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needed to due to fetal heart rate abnormalities. After the first stage midwives and obstetricians 

could recommend other maternal postures or attempt manual rotation according to the unit's 

practice. 

Outcomes 

The primary maternal outcome of operative birth (composite outcome defined as caesarean 

section, instrumental vaginal birth) was reported in seven of the eight included trials (Bueno-

Lopez 2018; Desbriere 2013; Guittier 2016; Le Ray 2016; Liu 2018; Molina-Reyes 

2014; Stremler 2005). Caesarean section and instrumental vaginal birth were reported in six 

trials (Bueno-Lopez 2018; Desbriere 2013; Guittier 2016; Le Ray 2016; Liu 2018; Molina-

Reyes 2014). Fetal malposition (OP/OT after the intervention) was reported in seven trials 

(Bueno-Lopez 2018; Desbriere 2013; Guittier 2016; Le Ray 2016; Liu 2018; Molina-Reyes 

2014; Stremler 2005). Duration of labour was reported in hours or minutes (then converted to 

hours) as mean (± standard deviation) in five trials (Desbriere 2013; Guittier 2016; Liu 

2018; Molina-Reyes 2014; Stremler 2005). Median and interquartile range was converted to 

mean and standard deviation for two trials (Desbriere 2013; Stremler 2005). Oxytocin 

augmentation was reported in two trials (Desbriere 2013; Stremler 2005). Pain score (as 

defined by trialists using standardised tools available) was reported by two trials (Le Ray 

2016; Molina-Reyes 2014). Of these, one trial (Le Ray 2016) reported pain score as mean 

visual analogue score one hour after randomisation; standard error of the mean was reported 

so this was converted to standard deviation. The other trial (Molina-Reyes 2014) reported the 

difference between mean pain score before the intervention and in labour as categorical 

variables of either 'less', 'equivalent' or 'more'. For the meta-analysis 'more' pain was used. 

Three other trials (Bahmaei 2018; Guittier 2016; Stremler 2005) reported on pain score; 

however, could not be included in the meta-analyses as there was either no report of standard 

deviation, total participants or median and range. Comfort with the intervention was reported 

by two trials (Guittier 2016; Le Ray 2016) using Likert scales, therefore the categories 

'comfortable/very comfortable' (Le Ray 2016) and 'comfort improved' (Guittier 2016) were 

used for this review. Epidural use was reported in three trials (Desbriere 2013; Molina-Reyes 

2014; Stremler 2005). Occipito-posterior/transverse position at birth was reported in five trials 

(Desbriere 2013; Le Ray 2016; Liu 2018; Molina-Reyes 2014; Stremler 2005). Episiotomy 

was reported in three trials (Bueno-Lopez 2018; Desbriere 2013; Le Ray 2016). Severe 

perineal tears (third degree or higher, as defined by trialists) was reported in four trials (Bueno-

Lopez 2018; Desbriere 2013; Guittier 2016; Le Ray 2016). Postpartum haemorrhage (as 
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defined by trialists) was reported in one trial (Le Ray 2016). Maternal satisfaction (as defined 

by trialists using standardised tools) was reported in three trials (Bahmaei 2018; Molina-Reyes 

2014; Stremler 2005). Two of these trials (Bahmaei 2018; Molina-Reyes 2014) defined 

satisfaction as satisfaction with the delivery/birth experience ) and one trial  (Stremler 2005) 

defined satisfaction by whether women used the posture after the one hour study period, as 

well as a mean score to evaluate the intervention position using a Labour Agentry 

Scale.  Another trial (Bueno-Lopez 2018) only reported two of the questions about satisfaction 

and only used p-values so the data could not be included. None of the trials reported on OT 

arrest, postnatal depression (as defined by trialists), any breastfeeding on discharge, operative 

pelvic floor repair post discharge, or post-traumatic stress referrals. 

The primary neonatal outcome of serious neonatal morbidity (composite outcome defined as 

death, admission to neonatal intensive care, neonatal encephalopathy or as defined by trialists) 

was reported in three trials (Desbriere 2013; Le Ray 2016; Liu 2018). Death (stillbirth or death 

of a live born infant) was reported (as nil in both groups) in one trial (Liu 2018). Apgar score 

less than seven at five minutes was reported in three trials (Guittier 2016; Le Ray 

2016; Stremler 2005). Admission to neonatal intensive care unit was reported in two trials 

(Desbriere 2013; Le Ray 2016). Birth trauma was reported in only one trial (Desbriere 2013). 

No trials reported on neonatal encephalopathy (as defined by trialists), need for respiratory 

support, neonatal jaundice requiring phototherapy, increased lactates or low PH (as defined by 

trialists), or disability including developmental delay (as defined by trialists). 

Sources of trial funding 

Seven of the eight included trials reported their funding sources as follows: Vice-chancellor of 

Research, Jundishapur University of Medical Sciences, Iran (Bahmaei 2018); University 

Hospital Val d'Hebron Research Institute, Barcelona (Bueno-Lopez 2018); Swiss National 

Science Foundation (SNFS, DORE research grants) and the ReSAR (Guittier 2016); Research 

grant from the French Ministry of Health CRC12002 and sponsored by the Department of 

Clinical Research and Development of the Public Assistance Hospital of Paris (Le Ray 2016); 

Funding Program for the Social Development (SH2014038), Health and Family Planning 

Commission, Government of Zhenjiang, China (Liu 2018); Ministry of Innovation and Science 

Company of Spain, Call for the Evaluation of Sanitary Technologies and Health Services 

(PI09/90739) and by the Ría de Salud de Andalucia PI-0336) (Molina-Reyes 2014); and grants 

from the Canadian Institutes of Health Research (CIHR), Ottawa, Ontario (grant MCT 50421), 
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the American Nurses Foundation/ Sigma Theta Tau International, Washington DC, and 

Indianapolis, Indiana (Nurse Scholar Award 99-123), the Faculty of Nursing, University of 

Toronto, and the Registered Nurses Foundation of Ontario, Toronto (Stremler 2005). 

One of the eight included trials (Desbriere 2013) did not report their funding sources. 

Trial authors' declarations of interest 

Five of the eight included trials reported they had no conflict of interest (Desbriere 

2013, Guittier 2016; Le Ray 2016; Liu 2018; Molina-Reyes 2014). The remaining three trials 

did not mention whether they had any conflict of interest (Bahmaei 2018; Bueno-Lopez 

2018; Stremler 2005) 

 

2.3.1.4 Excluded studies  

Of the four studies that were excluded, two were due to trial participants not being in labour 

(Andrews 1981; Kariminia 2004 ), one trial (Zhang 2017) due to participants not specifically 

having an OP/OT malposition, and one study was not a trial (Suzuki 2017).  

 

.
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2.3.1.5 Characteristics of studies 

Table 2.1. Characteristics of included studies. 

Bahmaei 2018: 

Methods RCT 

Participants Number of women randomised: 180 

Setting: Ramhormoz maternity ward, Ahvaz, Iran. 

Study dates: April – August 2017 

Inclusion criteria: primiparous, gestational age ≥ 37 weeks, singleton pregnancy, maternal age between 18-40 years, BMI 

between 18-30 kg/m2, in the active phase of labour (dilatation ≥ 4cm), and occipital posterior fetal position assessed by 

vaginal examination and confirmed by vaginal sonogram. 

Exclusion criteria: preterm labour, an indication for induction of labour, severe vaginal bleeding, and situations when the 

mother was not allowed active movement during labour. 
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Interventions Experimental intervention:  

Posture 1) semi prone (similar to lateral position, except the anterior body weight is on the shoulder and hip) with lower arm 

located toward the back of the body and other arm flexed at shoulder and elbow. Upper leg is hyper flexed in hip and knee 

joints and aligned with waist. Bottom leg is slightly flexed in hip and knee joints. A pillow is placed under upper arm and 

leg, and under participant’s head. n=45  

Posture 2) prostration (described as knees to chest – “similar to hands and knees”). Participant’s chest is on the bed, hips 

higher than chest, and hips rock side to side n=45.  

Postures maintained for at least 15-30 mins every hour.  Total number randomised: n= 90 

Control/Comparison intervention: Supine or lateral position maintained throughout labour. Total number randomised: n= 

90 

Outcomes 
Outcomes: duration of active phase [timeframe from 4 cm-10cm cervical dilatation] and second stage of labour [time frame 

from 10 cm-birth], labour pain intensity at 4, 6, 8,10 cm dilatation and in second stage, type of delivery, new-born Apgar 

score at 1 minute and 5 minutes, frequency of use of oxytocin during first and second stage labour, maternal satisfaction 

with delivery (Iranian adapted version of the Mackey satisfaction scale), frequency of episiotomy, frequency of third and 

fourth-degree perineal lacerations, fetal head position at birth. 
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Notes 
Funding: Vice-chancellor of Research, Jundishapur University of Medical Sciences, Iran. 

Declarations of interest: not reported 

This paper only reports 2 of the 10 outcomes that were assessed in the trial (as listed on the registered clinical trial protocol). 

The protocol states that the study objective was to “evaluate the efficacy of maternal position in labour to correct occipito-

posterior fetal position and delivery outcome” however the English abstract of the published paper states “This study aimed 

to investigate the effect of maternal position in the active phase of labour on the pain intensity and satisfaction”. 

Pain score at 4cm was prior to the intervention 

Bueno-Lopez 2018: 

Methods RCT 

Participants Number of women randomised: 120 

Describe setting: Level 3 hospital, Barcelona, Spain. 

Study dates: March 2014 - October 2016 

Inclusion criteria: adult pregnant women > 18 years of age, persistent occipito-posterior fetal position diagnosed during the 

active phase of labour through two vaginal exams two hours apart and confirmed by transabdominal ultrasound prior to 

randomisation, at term gestations (37 – 42 weeks), women in labour with epidural anaesthesia. 

Exclusion criteria: multiple gestations, previous severe fetal abnormality diagnosed, macrosomic fetus diagnosed by 

ultrasound in the 3rd trimester, (> 95th percentile) or IUGR (< 10th percentile), women with contraindicated vaginal 

delivery owing to previous vaginal surgeries, women with severe heart diseases, diabetic pregnant women (types I, II and 

gestational), hypertension problems during labour, morbid maternal obesity (BMI > 40kg/m²) and myopathies. 
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Interventions Experimental intervention: modified Sims position: Lateral decubitus on same side as fetus, upper leg bent 90° on stirrup 

with slight interior rotation. Lower leg outstretched. Posture maintained for at least 40 mins every hour, and until either fetal 

rotation or the delivery took place. Total number randomised: n=60 

Control/Comparison intervention: Free position. Can only use lateral postures for up to 20 mins each hour. The 

intervention continued until either fetal rotation or delivery took place. Total number randomised: n=60 

Outcomes Anterior rotation of fetal occiput yes/no, manual rotation 2 hours after full dilatation if POP, total rotation (spontaneous and 

manual rotation), type of delivery (spontaneous, instrumental, caesarean) and vaginal (spontaneous or instrumental vaginal), 

postpartum perineal condition (episiotomy, lacerations grade 1,2,3,4, or intact), comfort and level of satisfaction. Neonatal 

outcomes: Apgar score at birth at 5 minutes and 10 minutes, and cord pH. 

Notes Funding: University Hospital Val d’Hebron Research Institute, Barcelona 

Declarations of interest: not reported 

Desbriere 2013: 

Methods RCT 

Participants Number of women randomised: 220 

Describe setting:  A tertiary care centre maternity unit - Hôpital Nord, Marseille, France 

Study dates: 5th January 2009 - 25th January 2011 

Inclusion criteria: Those eligible had provided a written, informed consent prior to randomisation and were adult pregnant 

women (age ≥ 18 years) in labour at ≥ 36 weeks of gestation, with cervical dilatation of ≥ 3 cm and ruptured membranes, 

and with a single fetus in cephalic OP position confirmed by ultrasound examination. Gestational age calculation was based 

on the participant’s reported last menstrual period and fetal biometry at first-trimester systematic ultrasound scan.  
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Exclusion criteria: nil given. 

Interventions Experimental intervention: A sequence of postures was adopted depending on the station of the fetal head: Posture 1 used 

the hands and knees posture when fetal head station between -5 and -3; Posture 2 used a strict lateral recumbent position on 

the same side of the fetal spine with folded inferior leg and upper leg positioned in the axis of the body was used when fetal 

head station between -2 and 0;  Posture 3 used a lateral recumbent position on the same side of the fetal spine, with the 

inferior leg lying in the axis of the body and the other leg folded at an approximately 90 degree angle with the use of a leg 

support was used when fetal head station > 0. Women who achieved anterior rotation were then asked to adopt the dorsal 

recumbent position. Total number randomised: n=110 

Control/Comparison intervention: dorsal recumbent position. Total number randomised: n=110 

Outcomes Primary: fetal head position at spontaneous vaginal delivery, or immediately before operative vaginal delivery or caesarean 

section. 

Secondary: length of labour, length of pushing, operative deliveries, caesarean sections, perineal lacerations (Anglo-Saxon 

classification), oxytocin use, neonatal morbidity (Apgar score at 5 minutes, Apgar score at 10 minutes, umbilical arterial 

pH) and neonatal intensive care unit stay. 

Notes Funding: not reported 

Declarations of interest: none 

Guittier 2016: 

Methods RCT 
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Participants Number of women randomised: 439 

Setting:  Geneva University Hospitals, Switzerland. The unit was the largest in Switzerland with 4,000 births/year. 

Study dates: March 2011 - December 2013. 

Inclusion criteria: nulliparous & multiparous women, aged 18 to 48 years, in the first stage of labour (cervix dilated 2-9 

cm), singleton, term ≥ 37 weeks gestation, diagnosis of occipito-posterior fetus confirmed by ultrasound. 

Exclusion criteria: maternal age below 18 years, limited understanding of French language, full dilatation of the 

cervix, previous use of evaluated posture during the 1st stage of labour. 

Interventions Experimental intervention: women allocated to the intervention group were invited to adopt a type of hands and knees 

posture; resting on the knees, "support on the knees, torso tilted forward, back stretched" for a minimum of 10 minutes. A 

cushion was placed between the legs of the woman in labour to limit discomfort. After 10 minutes women could remain in 

the posture or change positions if they preferred. Total number randomised: n=220. 

Control/Comparison intervention: women in the control group had no specific intervention other than usual care. 

Immediately after randomisation they continued use of their pre-randomisation posture (e.g., sitting or standing or semi-

recumbent or lateral) for at least 1 hour (not hands and knees). After one hour they were given the option to adopt the hands 

and knees posture if they wished to do so. Total number randomised: n=219. 

Outcomes Primary: fetal head position after the intervention compared to the control group [Time Frame: one hour after 

randomisation or at delivery if came first].  

Secondary: maternal comfort and pain sensation [time frame: 15 minutes after randomisation] by evaluation of the comfort 

of maternal posture; impact of maternal posture on perceived pain), duration of first and second stage of labour, mode of 

delivery, perineal status, and markers of neonatal asphyxia d (Apgar score <7 at 5 mins, umbilical artery pH, and neonatal 

resuscitation). 
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Notes Funding: Swiss National Science Foundation (SNFS, DORE research grants) and the ReSAR. 

Declarations of interest: none. 

Le Ray 2016: 

Methods RCT 

Participants Number of women randomised: 322 

Describe setting: 4 French maternity units. Two level 3 university hospital maternity units (Port Royal, Paris & Caen 

University Hospital, Normandy), a level 2 maternity unit (Avranches-Granville, Normandy) and a level 1 maternity unit 

(Les Bluets, Paris). 

Study dates: May 2013 to December 2014. 

Inclusion criteria: ≥ 18 years of age, in labour with ruptured membranes, singleton term fetus (37 weeks of gestation) in an 

OP position clinically diagnosed between 2 and 9 cm of cervical dilation and confirmed by transabdominal 

ultrasound imaging just above the symphysis, demonstrating the position of the fetal orbits, the falx, and the fetal spine. 

Exclusion criteria: women with complications during pregnancy, small for-gestational age fetuses, in utero fetal deaths, 

those who did not understand French, or women who used the Lateral Asymmetric Decubitus (LAD) posture before 

inclusion and randomisation. 

Interventions Experimental intervention: women were postured in the LAD posture for 1 hour after randomisation and a minimum of 30 

mins. LAD was a pronounced lateral recumbent posture, lying on the side opposite the fetal spine with the inferior leg 

positioned in the axis of the body and the upper leg hyper flexed (spine-femur angle, < 90 degrees) with the shin propped up 

on a stirrup. After the first hour after randomisation women were asked to maintain the posture for as long as possible 

during first stage of labour. After first stage was complete midwives and obstetricians could recommend other maternal 
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postures or attempt manual rotation performed according to unit’s regular practice. Total number randomised: n=160 (15 

women wrongly enrolled i.e., did not meet eligibility criteria, so not randomised). 

Control/Comparison intervention: women used the dorsal recumbent posture for the first hour after randomization and 

were then encouraged to maintain it for as long as possible during labour. Later in labour women could use any position 

except LAD, if they wanted to or if they needed to due to fetal heart rate (FHR) abnormalities. After first stage was 

complete midwives and obstetricians could recommend other maternal postures or attempt manual rotation according to 

unit’s regular practice. Total number randomised: n=162 (15 women wrongly enrolled i.e., did not meet eligibility criteria, 

so not randomised). 

Outcomes Outcomes: 

Maternal: occipito-anterior (OA) fetal position 1 hour after randomisation or at birth if this is sooner, OA position at full 

cervical dilatation and at delivery, speed of cervical dilatation during labour, duration of expulsive efforts, mode of delivery 

(spontaneous, instrumental, or caesarean), perineal laceration (episiotomy, third or fourth degree lacerations) hyperthermia 

(temperature ≥ 38°), postpartum haemorrhage (≥ 500ml), severe PPH (> 1000ml or need for treatment to stop haemorrhage), 

maternal satisfaction about the comfort of the posture (very comfortable/comfortable/not really comfortable/uncomfortable), 

and pain intensity at 1 hour after randomisation (using the visual analogue scale). 

Neonatal: umbilical arterial pH at birth, Apgar score at 5 and 10 minutes, resuscitation (ventilation or intubation), transfer 

to neonatal intensive care unit. 

Notes Funding: research grant from the French Ministry of Health CRC12002 and sponsored by the Department of Clinical 

Research and Development of the Public Assistance Hospital of Paris. 

Declarations of interest: none. 

SEM rather than SD used throughout paper despite being referred to as SD. 
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Liu 2018: 

Methods RCT 

Participants Number of women randomised: 226 

Describe setting: Obstetrical department, Affiliated Hospital of Jiangsu University. 

Study dates: January 2015 - June 2017. 

Inclusion criteria: 1) age ≥ 20 years, 2) singleton pregnancy, 3) 37 weeks gestation, 4) planned vaginal birth, 5) including 

those with a cephalic presentation and full cervical dilatation, 6) occiput posterior position confirmed by ultrasound 

according to the angle of < 45° between the occiput and midline during the active phase of the 1st stage of labour (Ramphul 

et al., 2012). 

Exclusion criteria: 1) clinical suspicion of cephalo-pelvic disproportion, 2) history of caesarean section, 3) brow or face 

presentation, 4) known of suspected chorioamnionitis, 5) pre-existing maternal diabetes, 6) suspected fetal bleeding 

disorder, 7) known major anatomical fetal abnormality. 

Interventions Experimental intervention:  When cervical dilatation reached 8-10 cm pregnant women were positioned in extreme 

flexion and hip abduction combined with contralateral (opposite side to fetus) side-lying. Foot of upper leg placed on foot 

pedal so knee as close as possible to abdomen. Total number randomised: n=114. 

Control/Comparison intervention: When cervical dilatation reached 8-10 cm pregnant women were positioned in 

contralateral side [opposite side to fetus] lying alone [without extreme flexion and hip abduction]. Lower leg was straight 

and upper leg was flexed less than 90°. Total number randomised: n=112. 

Outcomes Outcomes: 1) successful correction [anterior rotation] of fetus, 2) duration of time from initial [attempt at] correction to 

successful correction, 3) mode of delivery: spontaneous vaginal, assisted vaginal, caesarean, 4) duration of 1st, 2nd, 3rd stage 
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labour, 5) postpartum mean blood loss within 2 hours, 6) Apgar score (8-10 normal new-born, 4-7 mild asphyxia, ≤3 

severe). 

Notes Funding: Funding Program for Social Development (SH2014038), Health and Family Planning Commission, Government 

of Zhenjiang China. 

Declarations of interest: none. 

Apgar scores provided but no time frame e.g., whether taken at 1 minute or 5 minutes. 

Molina-Reyes 2014: 

Methods RCT 

Participants Number of women randomised: 146 

Setting: A randomized, open, controlled and multicentre clinical trial was designed in three hospitals of the public network 

of Andalusia / in the hospitals of Baza and Guadix, in Granada, and Úbedaenjaén (in the satisfaction paper). 

Study dates: 01 January 2010 to 30 June 2011. 

Inclusion criteria:  Pregnant women in the active phase of childbirth and diagnosed with persistent OP fetal position. 

Diagnosis of the fetal position made by the midwife who attended to the pregnant woman by performing a vaginal 

examination. Persistent OP was considered when the fetus had not rotated to OA and the dilation of the cervix was equal to 

or greater than 8 cm or a lower dilation without progression of labour for at least 2 hours with adequate uterine dynamics (3 

to 5 contractions in 10 minutes). The diagnosis was confirmed by abdominal ultrasound or vaginal examination by another 

midwife or gynaecologist. Pregnant women with a single fetus greater than 37 weeks of gestation, who met the conditions of 

the definition of the study subjects and agreed to participate voluntarily in the study. 

Exclusion criteria: 
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Maternal or fetal causes that prevented the intervention (active metrorrhagia, indication of urgent caesarean section due to 

fetal suffering), non-adoption of the assigned posture due to loss of muscle strength in lower limbs secondary to the 

administration of epidural analgesia, or twin pregnancies.  

Interventions Experimental intervention:   

The woman adopted the hands and knees position on the bed. They were given the option to support; their hands on the 

mattress, their forearms on the bed's headboard, or their thorax on a ball such as a “fit-ball” type. The assigned posture was 

to be maintained for a minimum of 30 minutes, if the fetus had not yet rotated to OA. After the intervention, the woman 

could adopt the position she wanted. Total number randomised: n=76. 

Control/Comparison intervention:  

The decubitus lateral (DL) posture towards the fetal back, lying on their right side when the fetus was in the right OP 

position and on their left side if the fetus was in the left OP position or direct OP. If after 30 minutes, the fetus had not 

rotated from direct OP to OA, they would adopt the right DL. The assigned posture was to be maintained for a minimum of 

30 minutes, if the fetus had not yet rotated to OA. After the intervention, the woman could adopt the position she wanted. 

Total number randomised: n=70. 

Outcomes Fetal rotation from OP to OA (rotation during the intervention, rotation after the intervention, non-rotation); type of 

termination of delivery (normal vaginal  delivery, instrumental delivery, caesarean section); duration of the intervention 

(minutes), duration of the first stage of labour (minutes), duration of the second stage of labour (min); epidural use; and 

satisfaction with birth experience (COMFORT scale – very dissatisfied, dissatisfied, moderately satisfied recoded as 

unsatisfied, and satisfied, very satisfied recoded as satisfied); pain level during the adoption of the given posture compared 

to pain before adopting it (less, equal, greater); comfort with assigned posture (very comfortable, moderately comfortable, 

comfortable were recoded as comfortable; and very uncomfortable, uncomfortable were recoded as uncomfortable). 
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Notes Funding: Ministry of Innovation and Science company of Spain, Call for Evaluation of Sanitary Technologies and Health 

Services (PI09 / 90739) and by the Ría de Salud de Andalucía (PI-0336). 

Declarations of interest: none. 

Stremler 2005: 

Methods RCT 

Participants Number of women randomised: 147 

Describe setting:13 university affiliated hospitals in Argentina, Australia, Canada, England, Israel and the United States. 

Study dates: 28-month period in 2000 – 2002. 

Inclusion criteria: in hospital, in early or active labour with a singleton pregnancy in cephalic presentation at ≥ 37 weeks’ 

gestation, with occipito-posterior position of the fetal head confirmed by ultrasound examination. 

Exclusion criteria: second stage of labour expected within 1 hour, complications of pregnancy or any other 

contraindication to assuming hands-and-knees position (such as immobilising anaesthesia), planned caesarean delivery, or 

known major fetal congenital anomalies. 

Interventions Experimental intervention:  

Women assigned to the hands-and-knees position were asked to maintain the posture for as much time as possible over a 

period of 60 minutes, for a minimum of 30 minutes in total. After the study period, the woman was encouraged to use the 

hands-and-knees position whenever she wished for the remainder of labour. Total number randomised: n=70. 

Control/Comparison intervention:  
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Women were able to use any position except hands-and-knees position or any position that suspended the maternal 

abdomen. Women were asked not to assume hands-and-knees position at any time during the study period and were not 

actively encouraged to use this position at any other time in labour. Total number randomised: n=77. 

Outcomes  Fetal head rotation assessed by ultrasound 1 hour after randomisation (or if not done, assessed clinically at delivery before 

any rotational intervention used), persistent back pain by SF-MPQ, compliance with allocation position (adherence to trial 

protocol) and maternal evaluation of positions used by questionnaire also containing the Labour Agentry Scale, operative 

delivery, perineal trauma, time from randomisation to delivery, Apgar score at 1 and 5 mins. 

Notes Funding: grants from the Canadian Institutes of Health Research (CIHR), Ottawa, Ontario (grant MCT 50421), the 

American Nurses Foundation/Sigma Theta Tau International, Washington, DC, and Indianapolis, Indiana (Nurse Scholar 

award 99–123), the Faculty of Nursing, University of Toronto, and the Registered Nurses Foundation of Ontario, Toronto. 

Declarations of interest: not reported. 

 

Table 2.2. Characteristics of excluded studies. 

Study Reason for exclusion 

Andrews 1981 Participants not in labour. 

Kariminia 2004 Participants not in labour. 

Suzuki 2017 Not a trial but a letter to the editor about an included study (Guittier 2016) which is replied to in another reference.  

Zhang 2017 Participants not specifically women with an OP or OT malposition. 
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Table 2.3. Characteristics of studies awaiting classification. 

Methods RCT 

Lu 2001: 

Participants Setting: delivery room of Shandong Provincial Hospital, Jinan, China. 

Study dates:  Feb 1999 to Apr 2000. 

Inclusion criteria: nulliparous pregnant women with a singleton pregnancy, aged 23-35 years, 37-40 weeks gestation, 

normal pelvis size, no signs of complications of pregnancy, pelvis score [cervical dilatation] ≥7 [cm], B-ultrasound confirmed 

OP/OT position. 

Exclusion criteria: not stated. 

Interventions Experimental intervention: women were instructed to lie lateral-prone on the same side as the fetal spine during labour, 

with legs flexed and the abdomen resting on the mattress. Total number randomised: n=108. 

Control/Comparison intervention: women could move freely or stay in bed with no specific instruction. Total number 

randomised: n=108. 

Outcomes Successful anterior rotation, mode of delivery, duration of first and second stage labour. 

Ou 1997: 

Participants Setting:  Guangzhou Second People’s Hospital, Guangzhou, China. 

Study dates: March 1994 to December 1995. 
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Inclusion criteria: nulliparous pregnant women with a singleton pregnancy, aged 23-35 years, 37-40 weeks gestation, 

cephalic presentation, normal pelvis size, no signs of complications of pregnancy, pelvis score [cervical dilatation] ≥7 [cm], 

B-ultrasound confirmed the OP position. 

Exclusion criteria: not stated. 

Interventions Experimental intervention: women were instructed to lie in a lateral posture on the same side as the fetal spine, knees 

flexed and directed towards the chest, the thighs at right angles to the body, the anterior abdominal wall rested on the 

mattress. Total number randomised: n=120. 

Control/Comparison intervention: women could move freely or lay on the bed without specific instruction. Total number 

randomised: n=120. 

Outcomes  Mode of delivery, fetal malposition (OP/OT) after the intervention, duration of labour, birth weight, Apgar scores. 

Wu 2001: 

Participants Setting: maternity unit in the hospital  

Study dates: 01 Jan 2000 to 31 Jul 2000 

Inclusion criteria: nulliparous pregnant women, singleton pregnancy, 21-34 years, 37-41 weeks gestation, cephalic 

presentation, normal sized pelvis, no signs of cephalopelvic disproportion, no comorbidities /complications of pregnancy, 

head to pelvis score [cervical dilatation] >7 [cm], OP fetal position confirmed by B-ultrasound. 

Exclusion criteria: not stated 

Interventions Experimental intervention: ipsilateral decubitus (side lying on same side as fetus) with 30 - 45° slope to the bed, upper 

knee flexed to chest, lower leg straightened, abdomen rests on the bed. Total number randomised: n=50 
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Control/Comparison intervention: contralateral decubitus position (side lying on opposite side to fetal spine). Total number 

randomised: n=50 

Outcomes Operative birth, fetal malposition (OT/OP) after the intervention, duration of labour (in hours). 
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2.3.2 Risk of bias in included studies  

Risk of bias was assessed from full text versions for all the eight included trials (Bahmaei 

2018; Bueno-Lopez 2018; Desbriere 2013; Guittier 2016; Le Ray 2016; Liu 2018; Molina-

Reyes 2014; Stremler 2005). All included trials were at risk of performance bias due to 

unblinding (Figure 3; Figure 4). One trial was assessed as high risk for allocation bias and 

attrition bias. High risk of reporting bias, and other bias (no intention to treat analysis) applied 

to two trials respectively. 

Allocation (selection bias)  

Three trials (Guittier 2016, Le Ray 2016, Stremler 2005) were judged to be at low risk of 

selection bias, reporting use of centralised, adequate random sequencing such as computer 

generated sequence with permutations. One trial (Molina-Reyes 2014) was judged high risk as 

the midwife (possibly providing care) consulted the list of random numbers. The remaining 

four trials did not report a method for concealing allocation such as use of an independent 

person responsible for accessing the randomisation software or random digit table and whether 

the random digit table was visible to staff (Bahmaei 2018; Bueno-Lopez 2018; Desbriere 

2013; Liu 2018) and were rated as being at unclear risk of bias. 

Blinding (performance bias and detection bias)  

Given the nature of the intervention (maternal posture in labour) and comparison (use of 

another maternal posture), it was not possible for participants or caregivers, midwives and 

obstetricians, to be blinded to the allocated groups, and thus risk of performance bias was 

judged to be high for all the eight included trials. Five of the seven trials that reported 

malposition after the intervention (Bueno-Lopez 2018; Guittier 2016; Le Ray 2016; Liu 2018; 

Stremler 2005) assessed fetal position by ultrasound undertaken by either the midwife or 

obstetrician providing care or a colleague who may have been told the allocation. Therefore, 

there is the potential for subjectivity regarding determination of OT from OA parameters. 

Subjectivity may also apply for the outcome fetal position at birth (Desbriere 2013; Le Ray 

2016; Liu 2018; Molina-Reyes 2014; Stremler 2005) which was prospectively collected by the 

midwife providing care in labour in most cases. 
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Incomplete outcome data (attrition bias)  

The majority of the trials (seven) (Bahmaei 2018; Bueno-Lopez 2018; Desbriere 2013; Guittier 

2016; Le Ray 2016; Liu 2018; Stremler 2005) were considered to be at low risk of attrition 

bias, with minimal/no losses to follow-up. In one trial (Bueno-Lopez 2018) information for one 

participant in the intervention group was lost.  

One trial (Molina-Reyes 2014) was judged to be at high risk of attrition bias due to 11 (14.5%) 

of participants lost to follow-up in the intervention group and no participants lost from the 

control group.  

Selective reporting (reporting bias)  

Most  of the trials (six) (Desbriere 2013; Guittier 2016; Le Ray 2016; Liu 2018; Molina-Reyes 

2014; Stremler 2005) were judged to be at low risk of selective reporting bias as all outcomes 

in the study method were reported.   

One trial (Bueno-Lopez 2018) was judged as high risk due to no reporting of first and second 

stage labour despite it being listed as an outcome in their trial protocol. One trial (Bahmaei 

2018) was judged to have unclear risk of selective reporting bias as only two (labour pain 

intensity and maternal satisfaction) of the 10 trial outcomes were reported, including the 

primary outcome (correction of OP head position). No other publications of the outcomes were 

located. 

Other potential sources of bias  

Five of the eight trials  (Bueno-Lopez 2018; Desbriere 2013; Guittier 2016; Le Ray 

2016; Stremler 2005) were assessed as having no other sources of potential bias and applied an 

intention to treat analysis.  

Two trials (Liu 2018; Molina-Reyes 2014) were judged at high risk of bias from other sources 

due to the lack of an intention to treat analysis. One trial (Bahmaei 2018) was judged to have 

unclear risk of bias from other potential sources due to an absence of intervention group totals 

for pain intensity.  
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Table 2.4. Risk of bias in included studies. 

Bias 
Authors' 

judgement 
Support for judgement 

Bahmaei 2018: 

Random sequence 

generation (selection 

bias) 

Low risk 

“Randomised to different groups by a randomiser software”.  

Allocation 

concealment (selection 

bias) 

Unclear risk 
No details provided on whose responsibility it was to access the software, when they accessed it, and 

whether before another participant. 

Blinding of 

participants and 

personnel 

(performance bias) 

High risk 

Not blinded. Not possible to blind participants or personnel given the labour care within study group 

allocations. 

Blinding of outcome 

assessment (detection 

bias) 

Low risk Outcome group: 

“After labour, participants were asked about their satisfaction with their labour position (very 

dissatisfied, dissatisfied, neutral, satisfied, and very satisfied).” 

However, for outcome pain, it was not clear whether participant or staff completed visual analogue 

score for pain, which was during intervention.  

Incomplete outcome 

data (attrition bias) 

Low risk 
Outcome group: All/ 11 lost to follow-up (2 in trial group 1; 3 in trial group 2; 4 in control group) as 

left the study however < 10% for each group not likely to affect result for satisfaction. 
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Selective reporting 

(reporting bias) 

Unclear risk Only 2 out of 10 outcomes listed in the registration protocol were reported (labour pain intensity and 

mother satisfaction). No reporting of main maternal outcome related to objective of study (correction of 

occipito-posterior head position). No other publications of outcomes were located. 

Other bias Unclear risk Not clear whether intention to treat analysis for pain intensity as totals not provided. No evidence of 

other bias.  

Bueno-Lopez 2018: 

Random sequence 

generation (selection 

bias) 

Low risk 
“After inclusion, they were randomly assigned to the intervention or the control group, using a 

computer-generated sequence.” 

Allocation 

concealment (selection 

bias) 

Unclear risk 
No information provided on who accessed the computer or when e.g., consecutively after each 

participant. 

Blinding of 

participants and 

personnel 

(performance bias) 

High risk 

Outcome group: All/ Open trial.  Not possible to blind participants or personnel given the labour care 

within study group allocations. 

Blinding of outcome 

assessment (detection 

bias) 

Low risk 
Outcome group: All/ Single masking of outcomes assessor. Outcomes: comfort and satisfaction during 

labour were assessed after labour. 

Incomplete outcome 

data (attrition bias) 

Low risk 
Outcome group: All/ “1 participant was removed from the study after the information was lost.” 

(<10%) 
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Selective reporting 

(reporting bias) 

High risk All outcomes in method are reported however text does not report on duration of first/ second stage and 

epidural (in protocol) and includes Apgar score and cord pH. 

Other bias Low risk No other forms of bias detected. Conflict of interest not mentioned. Intention to treat analysis excepting 

for 1 participant who was removed when information was lost. 

Desbriere 2013 

Random sequence 

generation (selection 

bias) 

Unclear risk 
The randomisation was made in permutated blocks of 4 however no details are provided on the source 

of the random sequence.  

Allocation 

concealment (selection 

bias) 

Unclear risk 
After inclusion participants were randomly assigned to the intervention or control group. No details 

provided on who accessed the random sequence and allocated to the participant.  

Blinding of 

participants and 

personnel 

(performance bias) 

High risk 

Outcome group: All/ Not possible to blind participants or personnel given the labour care within study 

group allocations. 

Blinding of outcome 

assessment (detection 

bias) 

Unclear risk Outcome group: All/ For all patients who achieved vaginal spontaneous delivery, the midwife or the 

obstetrician in charge of the delivery systematically recorded the exact type of fetal head presentation 

observed at the time of vaginal delivery. In cases of operative delivery, the fetal head position was 

recorded by means of ultrasonography immediately before the instruments (either forceps or vacuum) 

were applied. If a caesarean delivery was performed, the fetal head presentation was confirmed by 

ultrasonography immediately before caesarean section. Unclear if these assessments influenced by 

knowledge of the treatment group allocation. 
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Incomplete outcome 

data (attrition bias) 

Low risk 
Outcome group: All/ Intention to treat analysis. 

Selective reporting 

(reporting bias) 

Low risk 
All outcomes in study methods reported.  

Other bias Low risk No other sources of bias identified. Intention to treat analysis. No protocol deviations in the 

intervention group. Authors report no conflict of interest. 

Guittier 2016 

Random sequence 

generation (selection 

bias) 

Low risk Web-based system provided by the informatics department of the Geneva University Hospitals. 

Randomisation was performed using randomly permutated blocks of varying sizes (4, 6 & 8) stratified 

by parity (nulliparous/multiparous) and epidural analgesia (yes/no). The ratio for hands and knees 

versus expectant management is 1:1. 

  

Allocation 

concealment (selection 

bias) 

Low risk 
After confirming eligibility and consent, the randomisation system returned the allocation of the 

woman to the midwife. 

Blinding of 

participants and 

personnel 

(performance bias) 

High risk 

Not possible to blind participants or personnel given the labour care within study group allocations. 

Blinding of outcome 

assessment (detection 

bias) 

Unclear risk 

Fetal head position assessed by ultrasound after one hour by staff attending labour. 
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Incomplete outcome 

data (attrition bias) 

Low risk 
All randomised participants were included in the analysis. 

Selective reporting 

(reporting bias) 

Low risk 
All outcomes in method reported. 

Other bias Low risk No evidence of other sources of bias. Intention to treat analyses. Sample size given.  

Le Ray 2016 

Random sequence 

generation (selection 

bias) 

Low risk 

Web-based, permutated blocks of 4 stratified by centre and parity. 

Allocation 

concealment (selection 

bias) 

Low risk “Allocation was based on permutated blocks of 4 and was stratified by centre and parity 

(primiparous/multiparous). This strategy was not known by local investigators.” 

 “As soon as the written consent was signed, the randomization was performed by an automated web-

based system to ensure allocation concealment (24-hour accessibility with personal login and 

password: Cleanweb software; Telemedicine Technologies S.A, Boulogne-Billancourt, France).”  

Blinding of 

participants and 

personnel 

(performance bias) 

High risk Outcome group: All/ “Midwives and obstetricians random assigned the women and conducted the 

vaginal and ultrasound examinations at inclusion, at the end of the first hour after randomization, and at 

complete cervical dilation. They also prospectively collected fetal head position at birth and details 

about the postures that were used by each woman (number and description of each) and about manual 

rotation and FHR signal loss.” 

Blinding of outcome 

assessment (detection 

bias) 

High risk Outcome group: All/ “Midwives and obstetricians random assigned the women and conducted the 

vaginal and ultrasound examinations at inclusion, at the end of the first hour after randomization, and at 

complete cervical dilation. They also prospectively collected fetal head position at birth and details 
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about the postures that were used by each woman (number and description of each) and about manual 

rotation and FHR signal loss.” 

Incomplete outcome 

data (attrition bias) 

Low risk Outcome group: All/ 2.2% loss to follow up for the primary outcome (5 in the intervention group and 9 

in the control group did not complete the intervention). 

Selective reporting 

(reporting bias) 

Low risk Outcomes:  Appears all outcomes were reported (no differences found, so selective reporting would not 

be an issue). 

Other bias Low risk No other bias identified. 

Liu 2018: 

Random sequence 

generation (selection 

bias) 

Low risk 

Random digit table. 

Allocation 

concealment (selection 

bias) 

Unclear risk 
Not clear whether the same person providing care was responsible for allocation, or whether random 

digit table visible. 

Blinding of 

participants and 

personnel 

(performance bias) 

High risk 

Outcome group: All/ Not stated but probably not possible to blind participants or personnel given the 

labour care within study group allocations. 

Blinding of outcome 

assessment (detection 

bias) 

Unclear risk 

Outcome group: All/ Not stated. 
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Incomplete outcome 

data (attrition bias) 

Low risk Outcome group: All/ The loss to follow up in both groups was < 10%: 9 (7.8%) in the study group due 

to discontinued intervention following fetal distress and 7 (6.25%) in the control group (5 due to fetal 

distress and 2 due to prolongation of latent phase). The baseline characteristics are balanced between 

two groups after loss to follow up.  

Selective reporting 

(reporting bias) 

Low risk 
Outcomes All outcomes reported. 

Other bias High risk Not intention to treat analysis. 

Molina-Reyes 2014: 

Random sequence 

generation (selection 

bias) 

Low risk After signing the informed consent and to assign the position by simple randomization, the midwife 

consulted the list of random numbers created with a 1:1 ratio of the groups for each centre by means of 

a computer program, corresponding the number "1" to the MR group and the "2" to the DL group. 

Allocation 

concealment (selection 

bias) 

High risk 

No. “The midwife consulted the list of random numbers.” 

Blinding of 

participants and 

personnel 

(performance bias) 

High risk 

Outcome group: All/ Open label study. "Due to the physical nature of the intervention, after its 

assignment, it could not be masked to the participant or the midwife" 

Blinding of outcome 

assessment (detection 

bias) 

High risk 
Outcome group: All/ “Due to the physical nature of the intervention, after its assignment, it could not 

be masked to the participant or the midwife” 
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Incomplete outcome 

data (attrition bias) 

High risk Outcome group: All/ For the analysis of operative birth (primary outcome) and the other outcomes 

reporting in the main paper, 14.5% of the participants were lost in the intervention group and no 

participants were lost in the control group.  Baseline characteristics: “administration of epidural 

analgesia" and "maternal parity” were imbalanced between two groups. 

Selective reporting 

(reporting bias) 

Low risk 
It seems that all outcomes specified have been reported. 

Other bias High risk Not intention to treat analysis. 

Stremler 2005: 

Random sequence 

generation (selection 

bias) 

Low risk “The randomization scheme included prognostic stratification for parity (nullipara or multipara) and 

anaesthesia use (epidural or no epidural), incorporated 

random block sizes of 4 and 6 and was centrally controlled with the use of a telephone-based, 

computerized, randomization system. After the caller entered baseline data, group assignment was 

delivered by computerized voice message, and was automatically recorded along with baseline 

information in a separate database table.” 

Allocation 

concealment (selection 

bias) 

Low risk 

As above. 

Blinding of 

participants and 

personnel 

(performance bias) 

High risk 

Outcome group: All/ “Because of the nature of the intervention, participants and caregivers could not 

be blinded.”    
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Blinding of outcome 

assessment (detection 

bias) 

Low risk Outcome group: All/ Clinicians who placed the telephone call to obtain group allocation were not 

permitted to perform the final ultrasound scan to determine the primary outcome. Nurses, midwives, 

and labouring women were instructed not to reveal group assignments to the clinician performing the 

final ultrasound examination, and clinicians were asked not to seek out the labouring woman’s 

assignment. Although the clinician may also have provided care to the labouring woman, it was rare 

that the woman needed to be assessed during the short interval between ultrasound scans. Forms were 

sealed so that the clinician recording the ultrasound results was unable to access data sheets indicating 

the woman’s group assignment and pain scores. Research assistants collecting data from chart review 

and scanning data into the computer database were unaware of group allocation. 

Incomplete outcome 

data (attrition bias) 

Low risk Outcome group: All/ 3 deviations from intended intervention in control group and 1 in intervention 

group however no missing data for primary outcome.  

Selective reporting 

(reporting bias) 

Low risk No protocol available in ClinicalTrials.gov or WHO ICTRP. Protocol section within the study report 

only details inclusion/exclusion factors but not outcomes to be measured. However primary outcome 

(fetal position 1 hour after randomisation) was fully reported and in cases of women delivering before 

then it was reported as position just prior manual rotation or at delivery. Additional outcomes measured 

(perineal trauma, Apgar score at 1 minute & 5 minutes and duration from randomisation to delivery 

were only aforementioned as “other labour & delivery outcomes”. 

Other bias Low risk Nothing to suggest other forms of bias. 
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Figure 3. Risk of bias graph. Review authors’ judgements about the risk of bias item presented as percentages across all studies. 
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Figure 4. ‘Risk of bias’ summary. Review authors’ judgments about each risk of bias item for each included study. 
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2.3.3 Effects of interventions  

2.3.3.1 Summary of findings tables -Tables 2.1 – 2.4 

Table 2.5 Hands and knees posture compared to other postures for fetal malposition in labour- maternal outcomes.  

 

Hands and knees posture compared to other postures for fetal malposition in labour - maternal outcomes 

Patient or population: Fetal malposition in labour 

Setting: Secondary/tertiary labour and birthing units in France, Spain, Iran, Argentina, Australia, Canada, England, Israel, United States. 

Intervention: Hands and knees posture 

Comparison: Other postures 

Outcomes 

Anticipated absolute 

effects* (95% CI) 
Relative 

effect (95% 

CI) 

No. of 

participants 

(studies) 

Certainty of the 

evidence 

(GRADE) 

Comments 
Risk with 

other 

postures 

Risk with 

hands and 

knees 

Operative birth (composite 

outcome defined as caesarean 

section, instrumental vaginal birth) 

Study population 

RR 1.14 

(0.87 to 1.50) 
721 (3 RCTs) 

⨁⨁◯◯ 

Low a, b 
Random effects 

344 per 1,000 

392 per 

1,000 (300 

to 516) 
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Epidural use 

Study population 

RR 0.74 

(0.41 to 1.31) 

282  

(2 RCTs) 

⨁◯◯◯ 

Very low a, b, c 
Random effects 

476 per 1,000 

352 per 

1,000 (195 

to 624) 

Caesarean section 

Study population 

RR 1.34 

(0.96 to 1.87) 

721  

(3 RCTs) 

⨁⨁◯◯ 

Low a, b 
  

139 per 1,000 

187 per 

1,000 (134 

to 261) 

Instrumental vaginal birth 

Study population 

RR 1.04 

(0.57 to 1.90) 

721  

(3 RCTs) 

⨁◯◯◯ 

Very low a, b, c 
Random effects 

205 per 1,000 

213 per 

1,000 (117 

to 389) 

Severe perineal tears (3rd degree or 

higher, as defined by trialists) 

Study population 

RR 0.88 

(0.03 to 

22.30) 

586 

(2 RCTs) 

⨁◯◯◯ 

Very low c, e, g 
Random effects 

17 per 1,000 

15 per 

1,000 (1 to 

377) 

Postpartum haemorrhage (as 

defined by trialists) 

Study population 
outcome not 

estimable 
(0 RCTs)          - 

Outcome not 

reported in 

included trials 
0 per 1,000 0 per 1,000 
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Maternal satisfaction (as defined 

by trialists using standardised tools 

available) 

Study population 

RR 1.08 

(0.68 to 1.54) 

350  

(3 RCTs) 

⨁⨁◯◯ 

Low a, b, c 
Random effects 

424 per 1,000 

419 per 

1,000 (305 

to 580) 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the 

relative effect of the intervention (and its 95% CI). 

CI: Confidence interval; RR: Risk ratio; MD: mean difference 

GRADE Working Group grades of evidence 

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect. 

Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, 

but there is a possibility that it is substantially different. 

Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the 

effect. 

Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the 

estimate of effect. 

Footnotes 

a. Downgraded one level - all studies were at high risk of performance bias. One of the included studies was at high risk of selection bias, detection 

bias, attrition bias, and other bias (not intention to treat analysis). 

b. Downgraded one level - insufficient sample size. 

c. Downgraded one level for substantial unexplained statistical heterogeneity. 

d. Not downgraded for inconsistency due to the comparison having only one study. 

e. Downgraded one level for low event rate and insufficient sample size. 

g. Downgraded one level for high risk of performance bias in both studies. 

 



Chapter 2 

71 

 

Table 2.6 Hands and knees posture compared to other postures for fetal malposition in labour - infant outcomes. 

Hands and knees posture compared to other postures for fetal malposition in labour - infant 
outcomes 

Patient or population: Fetal malposition in labour 

Setting: Secondary/tertiary labour and birthing units in France, Spain, Argentina, Australia, Canada, England, Israel, United States. 

Intervention: Hands and knees posture 

Comparison: Other postures 

Outcomes 

Anticipated absolute effects* 

(95% CI) 

Relative effect 

(95% CI) 

No. of 

participants 

Certainty 

of the 

evidence 

(GRADE) 

Comments 

Risk with 

other postures 

Risk with 

hands and 

knees 

Serious neonatal morbidity (composite 

outcome defined as death, admission to 

neonatal intensive care, neonatal 

encephalopathy or as defined by trialists) 

Study population 

outcome not 

estimable 

  

(0 RCTs) 
        - 

Outcome 

not 

reported in 

included 

trials 
0 per 1,000 

0 per 1,000 (0 

to 0) 

Death (stillbirth or death of liveborn infant) 

Study population 

outcome not 

estimable 
(0 RCTs)        - 

Outcome 

not 

reported in 

included 

trials 
0 per 1,000 

0 per 1,000 (0 

to 0) 

Apgar scores <7 at 5 minutes Study population   
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20 per 1,000 
14 per 1,000 (4 

to 47) 

RR 0.71 (0.21 

to 2.34) 

586 (2 

RCTs) 

⨁⨁◯◯ 

Low a, b 

Admission to neonatal intensive care 

Study population 

outcome not 

estimable 
(0 RCTs)         - 

Outcome 

not 

reported in 

included 

trials 
0 per 1,000 0 per 1,000 

Neonatal encephalopathy (as defined by 

trialists) 

Study population 

outcome not 

estimable 
(0 RCTs)         - 

Outcome 

not 

reported in 

included 

trials 
0 per 1,000 0 per 1,000 

Need for respiratory support  

Study population 

outcome not 

estimable 
(0 RCTs)        - 

Outcome 

not 

reported in 

included 

trials 
0 per 1,000 0 per 1,000 

Neonatal jaundice requiring phototherapy 

Study population 

outcome not 

estimable 
(0 RCTs)        - 

Outcome 

not 

reported in 

included 

trials 
0 per 1,000 0 per 1,000 
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*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the 

relative effect of the intervention (and its 95% CI). 

CI: Confidence interval; RR: Risk ratio; MD: mean difference 

GRADE Working Group grades of evidence 

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect. 

Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the 

effect, but there is a possibility that it is substantially different. 

Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the 

effect. 

Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the 

estimate of effect. 

Footnotes 

a. Downgraded one level - all studies were at high risk of performance bias. One of the included studies was at high risk of selection bias, detection 

bias, attrition bias, and other bias (not intention to treat analysis). 

b. Downgraded one level for low event rate and insufficient sample size. 

 

Table 2.7 Lateral postures compared to other postures for fetal malposition in labour - maternal outcomes. 

Lateral postures compared to other postures for fetal malposition in labour - maternal outcomes 

Patient or population: Fetal malposition in labour 

Setting: Tertiary level labour and birthing unit in Spain, France, China, and Iran; and one primary unit (Spain) 

Intervention: Lateral postures 

Comparison: Other postures 

Outcomes Anticipated absolute 

effects* (95% CI) 

Comments 
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Risk with 

other 

postures 

Risk with 

lateral 

posture 

Relative 

effect 

(95% CI) 

№ of 

participants 

(studies) 

Certainty of 

the evidence 

(GRADE) 

Operative birth (composite outcome 

defined as caesarean section, 

instrumental vaginal birth) 

Study population RR 0.72 

(0.43 to 1.19) 

  

871 

(4 RCTs) 

⨁⨁◯◯ 

Low a, b 

Random effects 

378 per 1000 272 per 1000 

(162 to 449) 

Epidural use Study population not estimable (0 studies) - Outcome not 

reported in included 

trials 0 per 1000 0 per 1000 

(0 to 0) 

Caesarean section Study population RR 0.78 

(0.44 to 1.39) 

871 

(4 RCTs) 

⨁◯◯◯ 

Very low a, b, c 

Random effects 

162 per 1000 127 per 1000 

(71 to 226) 

Instrumental vaginal birth Study population RR 0.73 

(0.39 to 1.36) 

871 

(4 RCTs) 

⨁⨁◯◯ 

Low a, d, c, 

Random effects 

215 per 1000 157 per 1000 

(84 to 293) 

Study population RR 0.66 609   
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Severe perineal tears (3rd degree or 

higher, as defined by trialists) 

16 per 1000 11 per 1000 

(3 to 40) 

(0.17 to 2.48) (3 RCTs) ⨁⨁◯◯ 

Low e, f 

Postpartum haemorrhage (as defined 

by trialists) 

Study population RR 0.90 

(0.48 to 1.70) 

322  

1 RCT) 

⨁⨁◯◯ 

Low f, g, h 

  

111 per 1000 100 per 1000 

(53 to 189) 

Maternal satisfaction (as defined by 

trialists using standardised tools 

available) 

621 per 1,000 671 per 

1000  

(534 to 845) 

RR 0.96 

(0.84 to 1.09 

451 

(2 RCTs) 

⨁⨁◯◯ 

Low c, i 

  

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the 

relative effect of the intervention (and its 95% CI). 

CI: Confidence interval; RR: Risk ratio; MD: mean difference 

GRADE Working Group grades of evidence 

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect. 

Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, 

but there is a possibility that it is substantially different. 

Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the 

effect. 

Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the 

estimate of effect. 

Footnotes 

a. Downgraded one level for high risk of performance bias in all studies, detection bias in one study, reporting bias in one study and other bias (no 

intention to treat analysis) in one study. 

b. Downgraded one level for substantial unexplained statistical heterogeneity. 
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c. Downgraded one level for insufficient sample size. 

d. Not downgraded for inconsistency; the statistical heterogeneity disappeared after excluding Liu 2018. This might be due to the study randomised 

late in labour 

e. Downgraded for high risk of performance bias in all studies, detection bias in one study, and reporting bias in one study. 

f. Downgraded one level for low event rate and insufficient sample size. 

g. Downgraded one level for high risk of performance bias in the only included study. 

h. Not downgraded for inconsistency; the comparison presents only one study.  

i. Downgraded one level for high risk of performance bias in both studies, and detection bias in one study 

 

Table 2.8 Lateral postures compared to other postures for fetal malposition in labour - infant outcomes. 

Lateral postures compared to other postures for fetal malposition in labour - infant outcomes 

Patient or population: Fetal malposition in labour 

Setting: Tertiary labour and birthing units in France and China 

Intervention: Lateral postures 

Comparison: Other postures 

Outcomes 

Anticipated absolute 

effects* (95% CI) 
Relative 

effect (95% 

CI) 

No. of 

participants 

(studies) 

Certainty of 

the evidence 

(GRADE) 

Comments 

Risk with 

comparator 

Risk with 

lateral 

posture 

Serious neonatal morbidity (composite 

outcome defined as death, admission to 

neonatal intensive care, neonatal 

encephalopathy or as defined by trialists) 

Study population 

RR 1.41 

(0.64 to 

3.12) 

752 (3 RCTs) 
⨁⨁◯◯ 

Low a, c 
  

37 per 1,000 

52 per 

1,000 (24 

to 115) 
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Death (stillbirth or death of liveborn 

infant) 

Study population 
outcome not 

estimable 
210 (1 RCT)     

0 per 1,000 0 per 1,000 

Apgar scores less than seven at five 

minutes 

Study population 

RR 0.25 

(0.03 to 

2.24) 

322 (1 RCT) 
⨁⨁◯◯ 

Low b, c, d 
  

25 per 1,000 

6 per 

1,000 (1 to 

55) 

Admission to neonatal intensive care 

Study population 

RR 1.41 

(0.64 to 

3.12) 

542 (2 RCTs) 
⨁⨁◯◯ 

Low c, e 
  

37 per 1,000 

52 per 

1,000 (24 

to 115) 

Neonatal encephalopathy (as defined by 

trialists 

Study population 
outcome not 

estimable 
(studies)   

Outcome not 

reported in 

included trials 0 per 1,000 0 per 1,000 

Need for respiratory support 

Study population 
outcome not 

estimable 
(studies)   

Outcome not 

reported in 

included trials 0 per 1,000 0 per 1,000 

Neonatal jaundice requiring phototherapy 

Study population 
outcome not 

estimable 
(studies)   

Outcome not 

reported in 

included trials 0 per 1,000 0 per 1,000 
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*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the 

relative effect of the intervention (and its 95% CI). 

CI: Confidence interval; RR: Risk ratio; MD: mean difference 

GRADE Working Group grades of evidence 

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect. 

Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the 

effect, but there is a possibility that it is substantially different. 

Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the 

effect. 

Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the 

estimate of effect. 

Footnotes 

a. Downgraded for high risk of performance bias in all studies, detection bias in one study, and other bias in one study (not intention to treat 

analysis). 

b. Not downgraded for inconsistency as the comparison presents only one study.  

c. Downgraded one level for low event rate and insufficient sample size. 

d. Downgraded one level for high risk of performance bias and detection bias in the only included study. 

e. Downgraded for high risk of performance bias in all studies, and detection bias in one study. 
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2.3.3.2 Hands and knees posture comparison 

Four trials used the hands and knees posture (Bahmaei 2018; Guittier 2016; Molina-Reyes 

2014; Stremler 2005). 

Primary outcomes 

Operative birth (composite outcome defined as caesarean section, instrumental vaginal 

birth) 

Use of the hands and knees posture may result in little to no difference on the rate of operative 

birth (average RR 1.14, 95% (CI) 0.87 to 1.50; Tau2 = 0.02, Chi2 = 2.95 (P = 0.23), I2 = 32%; 

three trials (Guittier 2016; Molina-Reyes 2014; Stremler 2005); 721 women; low certainty of 

evidence; Figure 5). All trials included both nulliparous and multiparous women. One trial 

(Guittier 2016) had a minimum intervention period of 10 minutes compared to 30 minutes in 

the other two trials, and one trial (Molina-Reyes 2014) that did not confirm fetal malposition 

at randomisation by ultrasound scan for all women instead assessed by two vaginal 

examinations. One trial did not report operative birth (Bahmaei 2018). No trials reported 

operative birth by any of the pre-specified subgroups.  

 

Figure 5. Hands and knees posture versus other postures: operative birth.  

 

 

Serious neonatal morbidity (composite outcome defined as death, admission to neonatal 

intensive care, neonatal encephalopathy or as defined by trialists) 

None of the four trials in the hands and knees posture comparison reported on death or serious 

neonatal morbidity. 
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Secondary outcomes 

Maternal short-term outcomes: 

Fetal malposition (OP/OT) after the intervention 

The hands and knees position likely results in little to no difference in the persistence of fetal 

malposition (OP/OT) after the intervention compared to other posture groups (RR 0.93, 95% 

CI 0.87 to 1.00; Chi2 = 0.38 (P=0.83); I2 = 0%; three trials (Guittier 2016; Molina-Reyes 

2014; Stremler 2005); 688 women; Figure 6). One trial (Bahmaei 2018) did not report this 

outcome. 

 

Figure 6. Hands and knees posture versus other postures: fetal malposition (OP/OT) after 

the intervention. 

 

 

 

Duration of labour (in hours) 

The evidence suggests use of the hands and knees posture has little to no effect on the 

duration of labour compared to the use of other posture (MD -0.26, 95% CI -0.75 to 0.22; 

Chi2 = 1.42 (P=0.49); I2 = 0%; three trials (Guittier 2016; Molina-Reyes 2014; Stremler 

2005);  721 women; Figure 7).  Stremler 2005 reported duration of labour as median and 

interquartile range so this was converted to mean and standard deviation. The remaining trial 

(Bahmaei 2018) did not report on duration of labour. 
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Figure 7. Hands and knees posture versus other posture: duration of labour. 

 

 

 

Oxytocin augmentation 

There may be little to no difference in the requirement for oxytocin augmentation of labour in 

women using hands and knees posture compared to other postures (RR 0.86, 95% CI 0.57 to 

1.30; however, the evidence is from only one trial (Stremler 2005); 147 women; Figure 8). 

Three trials in this comparison did not report on oxytocin use during labour (Bahmaei 

2018; Guittier 2016; Molina-Reyes 2014). 

 

Figure 8. Hands and knees posture versus other posture: oxytocin augmentation. 

 

 

 

Pain score (as defined by trialists using standardised tools) 

The hands and knees posture may result in little to no difference in pain score compared to 

other postures (RR 0.41, 95% CI 0.17 to 1.01; 110 women; Figure 9); however, the evidence 

is from only one trial (Molina-Reyes 2014) which defined pain after the intervention as either 

major, minor or equal to pre-intervention pain. For this review major pain is reported. Pain 

score data could not be used due to no standard deviation provided in one trial (Stremler 
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2005), and no totals provided in one trial (Bahmaei 2018). The use of hands and knees 

posture may result in little to no difference in mean pain score compared to other postures 

(MD 0.05, 95% CI -0.29 to 0.39; 439 women; Figure 10). However, the evidence is from 

only one trial (Guittier 2016). Pain was reported as median and range which was converted to 

mean and standard deviation.  There were likely more events of improved comfort in the 

hands and knees posture compared to other posture (RR 1.75, 95% CI 1.25 to 2.46; P = 

0.001; one trial (Guittier 2016); 411 women. Figure 11). Another study (Molina-Reyes 2014) 

reported increased comfort but provided percentages, so data could not be included in the 

meta-analysis. 

 

Figure 9. Hands and knees posture versus other postures: pain score. 

 

 

 

 

Figure 10. Hands and knees posture versus other postures: pain score. 
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Figure 11. Hands and knees posture versus other postures: improved comfort. 

 

 

 

Epidural use 

Hands and knees posture compared to other posture may have little to no effect on epidural use 

but the evidence is very uncertain (average RR 0.74, 95% CI 0.41 to 1.31, Tau2 = 0.13, Chi2 = 

3.69 (P=0.05), I2 = 73%; two trials (Molina-Reyes 2014; Stremler 2005); 282 women; Figure 

12). One trial (Molina-Reyes 2014) had 14.5% attrition and did not sonographically confirm 

malposition at randomisation. Two trials in the hands and knees comparison did not report 

epidural use (Bahmaei 2018; Guittier 2016).  

 

Figure 12. Hands and knees posture versus other postures: epidural use. 

 

 

 

Occipito-posterior/transverse position at birth 

The hands and knees posture may result in little to no difference in the rate of OP/transverse 

position at birth compared to other postures (RR 0.81, 95% CI 0.55 to 1.20; Chi2 = 0.22; I2 = 

0%; two trials; (Molina-Reyes 2014; Stremler 2005); 257 women; Figure 13). 
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 Two trials did not report on OP/transverse position at birth, all of which used lateral posture 

interventions (Bahmaei 2018; Guittier 2016). 

 

Figure 13. Hands and knees posture versus other postures: OP/OT position at birth. 

 

 

 

Occipito-transverse arrest 

No trials in the hands and knees comparison reported OT arrest in labour. 

 

Caesarean section 

The hands and knees posture may result in little to no difference in caesarean section compared 

to other postures (RR 1.34, 95% CI 0.96 to 1.87, Chi2 = 2.48 (P=0.29), I2 = 19%; three trials 

(Guittier 2016; Molina-Reyes 2014; Stremler 2005); 714 women; low certainty 

evidence; Figure 14). One trial in this comparison did not report caesarean section (Bahmaei 

2018). 

Figure 14. Hands and knees posture versus other postures: caesarean section. 
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Instrumental vaginal birth 

The evidence is very uncertain about the effect of the hands and knees posture on instrumental 

vaginal birth compared to other postures (average RR 1.04, 95% CI 0.57 to 1.90; Tau2 = 0.18; 

Chi2 = 5.99 (P= 0.05); I2 = 67%; three trials (Guittier 2016; Molina-Reyes 2014; Stremler 

2005); 721 women; very-low certainty evidence; Figure 15). Heterogeneity may be explained 

in part by the 14.5% attrition in one trial (Molina-Reyes 2014), and the short duration of 

intervention (minimum 10 minutes) in the Guittier 2016 trial. One trial did not report this 

outcome (Bahmaei 2018). 

 

Figure 15. Hands and knees posture versus other postures: instrumental vaginal birth. 

 

 

 

Episiotomy 

Use of the hands and knees posture may result in little to no difference in women's risk of 

episiotomy compared to other postures (RR 1.15, 95% CI 0.70 to 1.91; 147 women; Figure 

16). However, the evidence is from only one trial (Stremler 2005). Three trials did not report 

this outcome (Bahmaei 2018; Guittier 2016; Molina-Reyes 2014). 
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Figure 16. Hands and knees versus other postures: episiotomy. 

 

 

 

Severe perineal tears (3rd degree or higher, as defined by trialists) 

Use of the hands and knees posture may result in little to no difference in women sustaining 

severe perineal tears (3rd degree or higher) compared to other postures but the evidence is very 

uncertain (average RR 0.88, 95% CI 0.03 to 22.30; Tau2 = 3.74; Chi2 = 3.10 (P = 0.08); I2 = 

68%); two trials (Guittier 2016; Stremler 2005); 586 women; Figure 17). One trial was a multi-

centre trial across 13 countries which may differ by practice and therefore may partially explain 

the heterogeneity (Stremler 2005). Two trials did not report this outcome (Bahmaei 

2018; Molina-Reyes 2014). 

 

Figure 17. Hands and knees posture versus other postures: severe perineal tears.  

 

 

 

Postpartum haemorrhage (as defined by trialists) 

No trials reported postpartum haemorrhage in the hands and knees comparison.  
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Maternal satisfaction (as defined by trialists) 

The hands and knees posture may result in little to no difference in maternal satisfaction 

compared to women in other postures groups (average RR 1.02, 95% CI 0.68 to 1.54; Tau2 = 

0.08; Chi2 = 4.95 (P = 0.08); I2 = 60%; three trials; 350 women; very low certainty 

evidence; Figure 18). Heterogeneity may be partially explained by 14.5% attrition in one trial 

(Molina-Reyes 2014) or differences in the definition of satisfaction. For example, satisfaction 

was defined as: satisfaction with the labour position measured at 6cm (Bahmaei 2018), 

satisfaction with the birth experience measured by the COMFORT Scale (Molina-Reyes 2014); 

and satisfaction in terms of women using the hands and knees posture after the 1 hour study 

period (Stremler 2005). One trial (Stremler 2005) reported maternal satisfaction according to 

personal control during labour and birth using the Labour Agentry Scale,  for which there was 

little or no difference between the hands and knees posture group and the other postures group 

(MD -0.54, 95% CI -4.13 to 3.05; 138 women; Figure 19). One trial did not report maternal 

satisfaction (Guittier 2016).  

 

Figure 18. Hands and knees posture versus other postures: maternal satisfaction. 

 

 

 

 

Figure 19. Hands and knees posture versus other posture: maternal satisfaction. 
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Postnatal depression (as defined by trialists) 

No trials in the hands and knees comparison reported postnatal depression. 

Any breastfeeding on discharge 

No trials across in the hands and knees comparison reported breastfeeding on discharge. 

Maternal long-term outcomes: 

Operative pelvic floor repair post discharge 

No trials in the hands and knees comparison reported operative pelvic floor repair post 

discharge. 

Post-traumatic stress referrals 

No trials in the hands and knees comparison reported post-traumatic stress referrals. 

  

Neonatal short-term outcomes: 

Death (stillbirth or death of liveborn infant) 

No trials in the hands and knees comparison reported death. 

Apgar scores less than seven at five minutes 

Use of the hands and knees posture may result in little to no difference on infants' risk of an 

Apgar score less than seven at five minutes compared to use of other postures (RR 0.71, 95% 

CI 0.21 to 2.34; Chi2 = 0.81 (P = 0.37); I2 = 0%; two trials (Guittier 2016; Stremler 2005); 

586 participants; low certainty of evidence; Figure 20). 

 Two trials did not report this outcome (Bahmaei 2018; Molina-Reyes 2014). 
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Figure 20. Hands and knees posture versus other postures: Apgar scores < 7 at five 

minutes. 

 

 

 

Admission to neonatal intensive care 

None of the four trials in the hands and knees comparison reported admissions to neonatal 

intensive care. 

Neonatal encephalopathy (as defined by trialists) 

No trials in the hands and knees comparison reported neonatal encephalopathy. 

Need for respiratory support 

No trials in the hands and knees comparison reported need for respiratory support 

Neonatal jaundice requiring phototherapy 

No trials in the hands and knees comparison reported neonatal jaundice requiring phototherapy 

Increased cord lactates (as defined by trialists), or low pH (as defined by trialists) 

No trials in the hands and knees comparison reported increased cord lactates or low pH. 

Birth trauma (as defined by trialists) 

There were no events of birth trauma in the only trial (Stremler 2005) reporting this outcome.   

Neonatal long-term outcomes: 

Disability including developmental delay (as defined by trialists) 

No trials in the hands and knees comparison reported on this outcome. 
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2.3.3.3 Lateral posture comparison 

Five trials used lateral postures Bahmaei 2018; Bueno-Lopez 2018; Desbriere 2013; Le Ray 

2016; Liu 2018). 

Primary outcomes 

Operative birth (composite outcome defined as caesarean section, instrumental vaginal 

birth) 

Use of the lateral posture may have little to no effect on caesarean section compared to use of 

other postures (average RR 0.72, 95% CI 0.43 to 1.19; Tau2 = 0.21, Chi2 = 19.43 (P = 0.0002); 

I2 = 85%; four trials (Bueno-Lopez 2018; Desbriere 2013; Le Ray 2016; Liu 2018); 871 

women; low certainty evidence; Figure 21. Any lateral posture versus other postures: operative 

birth. Heterogeneity may be explained by one trial  (Liu 2018) timing the intervention closer to 

birth, and two trials (Bueno-Lopez 2018; Desbriere 2013) using lateral postures on the same 

side as the fetus whilst the other two trials (Liu 2018; Le Ray 2016) used lateral postures on 

the opposite side to the fetus. One trial did not report on operative birth (Bahmaei 2018). 

 

Figure 21. Any lateral posture versus other postures: operative birth.  
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Serious neonatal morbidity (composite outcome defined as death, admission to neonatal 

intensive care, neonatal encephalopathy or as defined by trialists) 

There may be little to no difference in the incidence of serious neonatal morbidity using lateral 

posture compared to other posture (RR 1.41, 95% CI 0.64 to 3.12; Chi2 = 0.41 (P = 0.52); I2 = 

0%; three trials (Le Ray 2016; Liu 2018; Desbriere 2013); 752 participants, low certainty of 

evidence; Figure 22. Any lateral posture versus other postures: serious neonatal morbidity. 

Two of the trials (Le Ray 2016; Desbriere 2013) reported admission to neonatal intensive care 

for this outcome. One trial (Liu 2018) reported no deaths in either group. Two trials in the 

lateral comparison did not report serious neonatal morbidity (Bahmaei 2018; Bueno-Lopez 

2018). 

 

Figure 22. Any lateral posture versus other postures: serious neonatal morbidity. 

 

 

 

Secondary outcomes 

Maternal short-term outcomes: 

Fetal malposition (OP/OT) after the intervention 

There may be little to no difference in fetal malposition (OP/OT) after the use of the lateral 

posture compared to other postures (average RR 0.70, 95% CI 0.46 to 1.08; Tau2 = 0.15; Chi2 

= 22.08 (P<0.0001); I2 = 86%; four trials (Bueno-Lopez 2018; Desbriere 2013; Le Ray 

2016; Liu 2018); 864 women; Figure 23). The heterogeneity is not explained by whether 

same-side or contralateral side was used as separate comparisons same side or contralateral 

side posture show similar results. However, one trial (Liu 2018) timed the intervention in late 
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labour and measured the outcome 60 minutes later when women were more likely to have 

entered the second stage, when counter pressure from the pelvic floor may have aided fetal 

rotation. One trial (Bahmaei 2018) did not report on this outcome.  

 

Figure 23. Any lateral posture versus other postures: malposition after the intervention. 

 

 

Duration of labour (in hours) 

The evidence suggests use of lateral posture may result in little to no difference in the duration 

of labour compared to other postures (average MD -0.36, 95% CI -1.23 to 0.50; Tau2 = 0.31; 

Chi2 = 4.87 (P = 0.03); I2 = 79%; two trials (Desbriere 2013; Liu 2018 ); 430 women; Figure 

24). The two trials used same-side-lateral, and contralateral respectively, possibly explaining 

the heterogeneity. Three trials did not report on duration of labour, including one trial of semi-

prone lateral posture (Bahmaei 2018), one trial of same-side-lateral posture (Bueno-Lopez 

2018) and one trial of contralateral posture (Le Ray 2016). 

 

Figure 24. Any lateral posture versus other postures: duration of labour. 
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Oxytocin augmentation 

Oxytocin augmentation in labour was probably no different for women in the lateral posture 

group compared to women in the other postures group (RR 0.93, 95% CI 0.85 to 1.02); 

however, the evidence is from only one trial (Desbriere 2013); 199 women; Figure 25. Four 

trials did not report oxytocin augmentation (Bahmaei 2018; Bueno-Lopez 2018; Le Ray 

2016; Liu 2018). 

 

Figure 25. Any lateral posture versus other postures: oxytocin augmentation. 

 

 

 

Pain score (as defined by trialists using standardised tools) 

There was little to no difference in pain score, measured one hour after randomisation by visual 

analogue scale, for women using lateral posture compared to other posture (MD 0.10, 95% CI 

-0.28 to 0.48; 322 women; Figure 26). However, the evidence was from only one trial (Le Ray 

2016). Four trials in this comparison did not report on pain score (Bahmaei 2018; Bueno-Lopez 

2018; Desbriere 2013; Liu 2018). 

 

Figure 26. Any lateral posture versus other postures: pain score. 
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Epidural use 

None of the trials comparing lateral postures reported epidural use during the intervention. For 

one trial (Bueno-Lopez 2018), having an epidural was an inclusion criteria, and for one trial 

the vast majority of women had an epidural prior to randomisation (Desbriere 2013). 

Occipito-posterior/transverse position at birth 

Lateral postures may have little to no effect on the incidence of OP/transverse position at birth 

but the evidence is very uncertain (average RR 0.63, 95% CI 0.25 to 1.60, Tau2 = 0.59, Chi2 = 

15.31 (P=0.0005), I2 = 87%; three trials (Desbriere 2013; Le Ray 2016; Liu 2018); 749 

participants; Figure 27). Heterogeneity may be explained in part by one trial (Liu 2018) timing 

the intervention late in labour when the effect may have been measured closer to the time of 

the intervention. Furthermore, whilst all trials performed manual rotations, Liu 2018 performed 

manual rotation in all cases if postural correction was not successful by 60 minutes, but Le Ray 

2016 only performed manual rotation prior to instrumental vaginal deliveries, and Desbriere 

2013 only performed two manual rotations and reported these as persistent OP according to 

their intention to treat protocol. Two trials did not report OP/transverse position at birth 

(Bahmaei 2018; Bueno-Lopez 2018). 

 

Figure 27. Any lateral posture versus other postures: OP/OT at birth. 

 

 

 

Occipito-transverse arrest 

No trials in the lateral posture comparison reported on OT arrest in labour. 
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Caesarean section 

The evidence is very uncertain about the effect of lateral postures on caesarean section 

compared to other postures (average RR 0.78, 95% CI 0.44 to 1.39; Tau2 = 0.21; Chi2 = 8.33 

(P = 0.04); I2 = 64%; four trials (Bueno-Lopez 2018; Desbriere 2013; Le Ray 2016; Liu 2018); 

871 women; very-low certainty evidence; Figure 28). An even mix of study interventions 

involved hip hyperflexion greater than 90 degrees versus equal to 90 degrees which did not 

translate into different results amongst the individual studies. However, one trial (Liu 2018) 

randomised women in late labour which may account for heterogeneity in part. One trial did 

not report caesarean section (Bahmaei 2018). 

 

Figure 28. Any lateral posture versus other postures: caesarean section. 

 

 

 

Instrumental vaginal birth 

Lateral posture may have little to no effect on instrumental vaginal birth compared to other 

posture (average RR 0.73, 95% CI 0.39 to 1.36; Tau2 = 0.29; Chi2 = 12.26 (P = 0.007); I2 = 

76%; four trials (Bueno-Lopez 2018; Desbriere 2013, Le Ray 2016; Liu 2018); 871 

women; low certainty; Figure 29). Heterogeneity may be explained in part by one trial (Liu 

2018) that randomised late in labour whereby the outcome was measured closer to effect 

from the intervention.  One trial did not report this outcome (Bahmaei 2018). 
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Figure 29. Any lateral posture versus other postures: instrumental vaginal birth. 

 

 

 

Episiotomy 

The lateral posture may result in little to no difference in risk of an episiotomy compared to 

other postures groups (RR 0.94, 95% CI 0.74 to 1.20; Chi2 = 1.59 (P = 0.45); I2 = 0%; three 

trials (Bueno-Lopez 2018; Desbriere 2013; Le Ray 2016); 609 women; Figure 30). Two trials 

did not report this outcome (Bahmaei 2018; Liu 2018). 

 

Figure 30. Any lateral posture versus other postures: episiotomy. 

 

 

 

Severe perineal tears (3rd degree or higher, as defined by trialists) 

Use of lateral postures may not reduce women's risk of a severe perineal tear compared to other 

postures (RR 0.66, 95% CI 0.17 to 2.48; Chi2 = 0.92 (P = 0.63); I2 = 0%); three trials (Bueno-
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Lopez 2018; Desbriere 2013; Le Ray 2016); 609 women; low certainty evidence; Figure 31). 

Two trials did not report on this outcome (Bahmaei 2018; Liu 2018). 

 

Figure 31. Any lateral posture versus other postures: severe perineal tears. 

 

 

 

Postpartum haemorrhage (as defined by trialists) 

The evidence from only one trial (Le Ray 2016) suggests use of the lateral posture may not 

reduce the risk of postpartum haemorrhage compared to other posture (RR 0.90, 95% CI 0.48 

to 1.70; 322 women; low certainty evidence; Figure 32). Four trials did not report this outcome 

(Bahmaei 2018; Bueno-Lopez 2018; Desbriere 2013; Liu 2018). 

 

Figure 32. Any lateral posture versus other postures: postpartum haemorrhage. 

 

 

 

 

 



Chapter 2 

98 

 

 

Maternal satisfaction (as defined by trialists) 

The use of lateral postures may result in little to no difference in maternal satisfaction compared 

to use of other postures (RR 0.96, 95% CI 0.84 to 1.09; Chi2 = 0.81 (P = 0.37); I2 = 0%; two 

trials (Bahmaei 2018; Le Ray 2016); 448 women; low certainty evidence; Figure 33). In the 

case of the Bahmaei study, the intervention group had two arms; hands and knees posture, and 

lateral (semi prone) as reported above and here respectively. One trial only reported p-values 

for two questions using the Mackey Scale (Bueno-Lopez 2018), and two trials did not report 

this outcome (Desbriere 2013; Liu 2018). 

 

Figure 33. Any lateral posture versus other postures: maternal satisfaction. 

 

 

 

Postnatal depression (as defined by trialists) 

No trials in the lateral posture comparison reported postnatal depression. 

Any breastfeeding on discharge 

No trials in the lateral posture comparison reported breastfeeding on discharge. 

Maternal long-term outcomes: 

Operative pelvic floor repair post discharge 

No trials in the lateral posture comparison reported operative pelvic floor repair post discharge. 

Post-traumatic stress referrals 

 No trials in the lateral posture comparison reported post-traumatic stress referrals. 
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Neonatal short-term outcomes: 

Death (still birth or death of liveborn infant) 

One trial (Liu 2018) with 210 participants reported no deaths in either group in the lateral 

posture comparison. 

Apgar scores less than seven at five minutes 

Use of lateral posture may result in little to no effect on the risk of an infant Apgar score less 

than seven at five minutes compared to other posture (RR 0.25, 95% CI 0.03 to 2.24; 322 

participants; Figure 34). However, the evidence is from only one trial (Le Ray 2016) with low 

certainty of evidence including few events. Four trials did not report this outcome (Bahmaei 

2018; Bueno-Lopez 2018; Desbriere 2013; Liu 2018). 

 

Figure 34. Any lateral posture versus other postures: Apgar score < 7 at five minutes. 

 

 

 

Admission to neonatal intensive care 

Use of the lateral posture may result in little to no difference in admissions to neonatal 

intensive care  compared to other posture (RR 1.41, 95% CI 0.64 to 3.12; Chi2 = 0.41 (P = 

0.52); I2 =0%; two trials (Desbriere 2013; Le Ray 2016); 542 participants; low certainty 

evidence; Figure 35). Three trials in this comparison did not report on this outcome (Bahmaei 

2018; Bueno-Lopez 2018; Liu 2018). 
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Figure 35. Any lateral posture versus other postures: admission to neonatal intensive 

care. 

 

 

 

Neonatal encephalopathy (as defined by trialists) 

No trials in the lateral posture comparison reported on neonatal encephalopathy. 

Need for respiratory support 

No trials in the lateral posture comparison reported on the need for respiratory support. 

Neonatal jaundice requiring phototherapy 

No trials in the lateral posture comparison reported neonatal jaundice requiring phototherapy. 

 

Increased cord lactates (as defined by trialists), or low pH (as defined by trialists) 

No trials in the lateral posture comparison reported increased cord lactates or low pH. One trial 

(Bueno-Lopez 2018) measured mean pH, reported as p-values. Four trials did not report cord 

lactates or pH levels (Bahmaei 2018; Desbriere 2013; Le Ray 2016; Liu 2018). 

 

Birth trauma (as defined by trialists) 

One trial (Desbriere 2013) reported one event of birth trauma, a scalp injury following a 

ventouse extraction for an infant in the other posture group (RR 0.33, 95% CI 0.01 to 8.09; 

220 participants; Figure 36). However, there was insufficient data to determine the effect of 

posture on this outcome. Four trials did not report this outcome (Bahmaei 2018; Bueno-

Lopez 2018; Le Ray 2016; Liu 2018). 

 



Chapter 2 

101 

 

Figure 36. Any lateral posture versus other postures: birth trauma. 

 

 

 

Neonatal long-term outcomes: 

Disability including developmental delay (as defined by trialists) 

No trials in the lateral posture comparison reported on disability including developmental 

delay. 

 

2.3.3.4 Lateral on same side as fetus posture comparison 

Two trials used same-side-as-fetus-lateral posture (Bueno-Lopez 2018; Desbriere 2013). 

 

Primary outcomes 

Operative birth (composite outcome defined as caesarean section, instrumental vaginal 

birth) 

The evidence is very uncertain about the effect of same-side-lateral posture on the rate of 

operative birth, compared to other posture (average RR = 0.88, 95% CI 0.64 to 1.21; Tau2 = 

0.02; Chi2 = 1.54 (P = 0.21), I2 = 35%; two trials (Bueno-Lopez 2018; Desbriere 2013); 339 

women; Figure 37). The two trials; differed by intervention. One trial (Bueno-Lopez 2018) 

compared same-side-lateral posture in which the upper leg was slightly internally rotated 

(modified Sims) and after fetal rotation women adopted free postures. The other trial 

(Desbriere 2013) compared a series of lateral postures on the same-side-as-fetus, depending 

on the station of the fetal head, and after fetal rotation adopted supine posture. 
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Figure 37. Same-side-lateral posture versus other postures: operative birth. 

 

 

 

Serious neonatal morbidity (composite outcome defined as death, admission to neonatal 

intensive care, neonatal encephalopathy or as defined by trialists) 

There may be little to no difference in the event of serious neonatal morbidity using same-side-

lateral posture compared to other posture as the evidence was from one trial (Desbriere 2013) 

reporting infants requirement for admission to neonatal intensive care (RR 2.00, 95% CI 0.51 

to 7.80; 220 participants; low certainty evidence; Figure 38). One trial did not report on this 

outcome (Bueno-Lopez 2018). 

 

Figure 38. Same-side-as fetus-lateral posture versus other postures: serious neonatal 

morbidity. 
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Secondary outcomes 

Maternal short-term outcomes: 

Fetal malposition (OP/OT) after the intervention 

The evidence is very uncertain about the effect of same-side lateral posture on fetal malposition 

(OP/OT) after the intervention compared to other posture (average RR 0.73, 95% CI 0.49 to 

1.07; Tau2 = 0.04, Chi2 = 1.95 (P = 0.16), I2 = 49%; two trials (Bueno-Lopez 2018; Desbriere 

2013); 339 women; Figure 39). However, the trials differed in that Bueno-Lopez 2018 

confirmed anterior rotation by scan however Desbriere only reported persistent fetal position 

which was at birth. Though Desbriere had women in the study group adopt the supine position 

after anterior rotation they did not report on malposition just prior to this. 

 

Figure 39. Same-side lateral posture versus other postures: fetal malposition (OP/OT) 

after the intervention. 

 

 

 

Duration of labour (in hours) 

 Use of same-side-lateral posture likely results in little to no difference in duration of labour 

compared to the use of other posture, though the evidence is from only one trial (Desbriere 

2013); (MD 0.13, 95% CI -0.56 to 0.82; 220 women; Figure 40). Duration of labour was 

reported as median and interquartile range which was converted into mean and standard 

deviation. One trial did not report this outcome (Bueno-Lopez 2018). 
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Figure 40. Same-side lateral posture versus other postures: duration of labour. 

 

 

 

Oxytocin augmentation 

Only one trial (Desbriere 2013) reported oxytocin augmentation of labour, in which there was 

likely little no difference between the same-side-lateral posture and other posture groups (RR 

0.93, 95% CI 0.85 to 1.02; 220 women; Figure 41). One trial (Bueno-Lopez 2018) did not 

report on oxytocin augmentation. 

 

Figure 41. Same-side lateral posture versus other postures: oxytocin augmentation. 

 

 

 

Pain score (as defined by trialists using standardised tools) 

No trials within the same-side-lateral posture comparison reported pain score. 

 

Epidural use 

None of the two same-side-lateral posture trials reported epidural use, but instead reported 

epidural use prior to the intervention. In the Bueno-Lopez 2018 trial, all included women had 
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epidural analgesia. In the Desbriere 2013 trial, 103 of 110 women in the intervention group and 

105 of 110 women in the control group had an epidural. 

 

Occipito-posterior/transverse position at birth 

OP/transverse position at birth was only reported in one trial (Desbriere 2013) of 220 women 

in which the same side lateral posture may have had little to no effect on OP/OT position at 

birth compared to other posture (RR 0.92, 95% CI 0.57 to 1.50; Figure 42). One study did not 

report fetal position at birth (Bueno-Lopez 2018). 

 

Figure 42. Same-side lateral posture versus other postures: OP/OT at birth. 

 

 

 

Occipito-transverse arrest 

No trials in the same-side-lateral comparison reported OT arrest. 

 

Caesarean section 

The same side lateral posture may have little to no difference in the rate of caesarean section 

compared to other posture but the evidence is very uncertain (average RR 0.75, CI 0.33 to 

1.69; Tau2 = 0.24, Chi2 = 3.25 (P = 0.07), I2 = 69%; two trials (Bueno-Lopez 2018; Desbriere 

2013); 339 women; Figure 43). The two trial interventions differed which possibly explains 

the heterogeneity. Bueno-Lopez 2018 included slight internal rotation of the upper leg 

and Desbriere 2013  had women adopt a supine posture after fetal rotation occurred. 
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Figure 43. Same-side lateral posture versus other postures: caesarean section. 

 

 

 

Instrumental vaginal birth 

Rates of instrumental vaginal births may be no different between the same-side-lateral posture 

groups and other posture groups (RR 1.01, 95% CI 0.66 to 1.59; I2 = 0%; two trials (Bueno-

Lopez 2018; Desbriere 2013); 339 women; Figure 44).  

 

Figure 44. Same-side lateral posture versus other postures: instrumental vaginal birth. 

 

 

 

 

Episiotomy 

The number of women receiving an episiotomy may be no different using same-side-lateral 

posture compared to other posture (RR 1.05, 95% CI 0.77 to 1.41, I2 = 0%; two trials (Bueno-

Lopez 2018; Desbriere 2013); 339 women; Figure 45). 
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Figure 45. Same-side lateral posture versus other postures: episiotomy. 

 

 

 

Severe perineal tears (3rd degree or higher, as defined by trialists) 

Use of the same-side-lateral posture may result in little to no difference in women sustaining a 

severe perineal tear compared to women in the other posture (RR 0.43, 95% CI 0.06 to 2.89; 

Chi2 = 0.62 (P = 0.43); I2 = 0%; two trials (Bueno-Lopez 2018; Desbriere 2013); 339 

women; Figure 46). 

 

Figure 46. Same-side lateral posture versus other postures: severe perineal tears. 

 

 

 

 

Postpartum haemorrhage (as defined by trialists) 

No trials reported in the same-side-lateral posture comparison reported postpartum 

haemorrhage. 
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Maternal satisfaction (as defined by trialists) 

No trials reported in the same-side-lateral posture comparison reported maternal satisfaction. 

Postnatal depression (as defined by trialists) 

No trials in the same-side-lateral posture comparison reported postnatal depression. 

Any breastfeeding on discharge 

No trials in the same-side-lateral posture comparison reported breastfeeding on discharge. 

Maternal long-term outcomes 

Operative pelvic floor repair post discharge 

No trials in the same-side-lateral posture comparison reported operative pelvic floor repair post 

discharge. 

Post-traumatic stress referrals 

No trials in the same-side-lateral posture comparison reported post-traumatic stress referrals. 

Neonatal short-term outcomes: 

Death (stillbirth or death of liveborn infant) 

No trials in the same-side-lateral posture comparison reported neonatal death. 

Apgar scores less than seven at five minutes 

No trials in the same-side-lateral posture comparison reported Apgar scores less than seven at 

five minutes. 

Admission to neonatal intensive care 

Despite that the only trial (Desbriere 2013) reporting admission to neonatal intensive care had 

six admissions in the lateral posture group compared to only three in the other postures group, 

use of the same-side lateral posture may result in little to no difference between groups due to 

a wide confidence interval crossing the line of no effect and few events, (RR 2.00, 95% CI 0.51 

to 7.80; 220 participants; Figure 47). One trial (Bueno-Lopez 2018) did not report on this 

outcome. 
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Figure 47. Same-side lateral posture: admission to neonatal intensive care. 

 

 

 

 

Neonatal encephalopathy (as defined by trialists) 

No trials in the same-side-lateral posture comparison reported neonatal encephalopathy 

Need for respiratory support 

No trials in the same-side-lateral posture comparison reported on the need for respiratory 

support. 

Neonatal jaundice requiring phototherapy 

No trials in the same-side-lateral posture comparison reported neonatal jaundice requiring 

phototherapy. 

Increased cord lactates (as defined by trialists), or low pH (as defined by trialists) 

No trials in the same-side-lateral posture comparison reported increased lactates or low pH. 

Birth trauma (as defined by trialists) 

Only one trial (Desbriere 2013) reported birth trauma, with just one incident of infant scalp 

trauma following a ventouse extraction delivery in the other posture group (RR 0.33, 95% CI 

0.01 to 8.09; one trial; 220 participants; Figure 48). Therefore, there is insufficient data to 

determine the effect of posture on this outcome. One trial did not report this outcome (Bueno-

Lopez 2018). 
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Figure 48. Same-side lateral posture: birth trauma. 

 

 

 

 

Neonatal long-term outcomes: 

Disability including developmental delay (as defined by trialists) 

No trials in the same-side-lateral posture comparison reported disability including 

developmental delay. 

  

2.3.3.5 Contra-lateral posture comparison (opposite site to fetus) 

Two trials used contralateral posture (Le Ray 2016; Liu 2018). 

Primary outcomes 

Operative birth (composite outcome defined as caesarean section, instrumental vaginal 

birth) 

The contralateral posture group may result in little to no difference in operative birth 

compared to the other posture but the evidence is very uncertain (average RR 0.49, 95% CI 

0.08 to 2.85; Tau2 = 1.53, Chi2 = 18.63 (P < 0.0001), I2 = 95%; two trials (Le Ray 2016; Liu 

2018); 532 women; Figure 49). Whilst both trials involved hip hyperflexion greater than 90 

degrees, one trial (Liu 2018) randomised late in labour and thus applied the intervention 

closer to the time of birth. 

 

 



Chapter 2 

111 

 

Figure 49. Contra-lateral posture versus other postures: operative birth. 

 

 

 

Serious neonatal morbidity (composite outcome defined as death, admission to neonatal 

intensive care, neonatal encephalopathy or as defined by trialists) 

Contralateral posture may result in little to no difference in serious neonatal morbidity 

compared to other posture (RR 1.16, 95% CI 0.43 to 3.12; two trials (Le Ray 2016; Liu 2018); 

532 participants; Figure 50). Le Ray 2016 reported admission to neonatal intensive care, 

and Liu 2018 reported no deaths in either group. 

 

Figure 50. Contra-lateral posture versus other postures: serious neonatal morbidity. 
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Secondary outcomes 

Maternal short-term outcomes: 

Fetal malposition (OP/OT) after the intervention 

Use of contralateral posture may result in little to no difference in fetal malposition (OP/OT) 

after the intervention compared to other posture (average RR 0.62, 95% CI 0.20 to 1.94; Tau2 

= 0.64, Chi2 = 15.28 (P < 0.0001), I2 = 93%; two trials (Le Ray 2016; Liu 2018); 525 

women; Figure 51). The Liu 2018 study randomised women late in labour when fetal rotation 

may have been aided by resistance of the pelvic floor in the second stage. 

 

Figure 51. Contra-lateral posture versus other posture: malposition after the 

intervention. 

 

 

 

Duration of labour (in hours) 

The contralateral posture (with extreme hip flexion) likely reduced the duration of labour by 

46 minutes compared to other postures (MD -0.76, 95% CI -1.14 to -0.38; overall effect P < 

0.0001; 210 women; Figure 52). However, the evidence was from only one trial (Liu 2018) 

so should be considered cautiously. One trial (Le Ray 2016) did not report duration of labour. 
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Figure 52. Contra-lateral posture: duration of labour. 

 

 

 

Oxytocin augmentation 

No trials in the contralateral posture comparison reported oxytocin augmentation of labour. 

 

Pain score (as defined by trialists using standardised tools) 

Pain score was reported by only one trial (Le Ray 2016) which may have observed little to no 

difference in mean pain score between the two groups (contralateral posture and other posture) 

(MD 0.10, 95% CI -0.28 to 0.48; one trial; 322 women; Figure 53). One trial did not report on 

pain score (Liu 2018). 

 

Figure 53. Contra-lateral posture versus other postures: pain score. 

 

 

 

Epidural use 

No trials in the contralateral posture comparison reported epidural use. 
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Occipito-posterior/transverse position at birth 

Contralateral posture may have little to no effect on the incidence of OP/transverse position at 

birth compared to other postures  but the evidence is very uncertain (average RR 0.50, 95% CI 

0.08 to 2.89; Tau2 = 1.51, Chi2 = 14.15 (P = 0.0002), I2 = 93%; two trials (Le Ray 2016; Liu 

2018); 529 women; Figure 54). The Liu 2018 trial attempted manual rotation on all women for 

whom postural correction was unsuccessful 60 minutes after randomisation, and the Le Ray 

2016 trial performed manual rotation prior to instrumental vaginal birth. 

 

Figure 54. Contra-lateral posture versus other postures: OP/OT at birth. 

 

 

 

 

Occipito-transverse arrest 

No trials in the contralateral posture comparison reported OT arrest. 

 

Caesarean section 

Contralateral posture may have little to no difference on operative birth compared to other 

postures but the evidence is very uncertain (average RR 0.70, 95% CI 0.17 to 2.86; Tau2 = 

0.83, Chi2 = 4.45 (P = 0.03), I2 = 78%; two trials (Le Ray 2016; Liu 2018); 532 

women; Figure 55). Whilst both trial interventions incorporated hip hyperflexion greater than 

90 degrees, the Liu 2018 trial applied the intervention closer to the time of birth and 

performed instrumental vaginal delivery or caesarean section if manual rotation was 

unsuccessful 60 minutes after the intervention. Manual rotation was performed successfully 

in six of 13 women in the study group but only one of 36 women in the control group. 
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Figure 55. Contra-lateral posture versus other postures: caesarean section. 

 

 

 

Instrumental vaginal birth 

Women may carry little to no difference in risk of instrumental vaginal birth in the contralateral 

posture compared to other posture  but the evidence is very uncertain(average RR 0.43, 95% 

CI 0.07 to 2.76; Tau2 = 1.66, Chi2 = 11.49 (P = 0.0007), I2 = 91%; two trials (Le Ray 2016; Liu 

2018); 532 women; Figure 56). All women in the Liu 2018 trial with an unsuccessful postural 

correction, received manual rotation 60 minutes after the intervention, whilst manual rotation 

was only performed in the Le Ray 2016 trial prior to instrumental vaginal birth. 

 

Figure 56. Contra-lateral posture versus other postures: instrumental vaginal birth.  

 

 

 

Episiotomy 

There may be little to no difference in women's risk of episiotomy using contralateral posture 

compared to the other posture (RR 0.79, 95% CI 0.52 to 1.20; 270 women; Figure 57). 



Chapter 2 

116 

 

However, the evidence is from only one trial (Le Ray 2016). One trial (Liu 2018) did not 

report on episiotomy. 

 

Figure 57. Contra-lateral posture versus other postures: episiotomy. 

 

 

 

Severe perineal tears (3rd degree or higher, as defined by trialists) 

There may be little to no difference in the incidence of severe perineal tears in women using 

contralateral posture compared to other posture however the evidence is from only one trial 

with very few events (Le Ray 2016) (RR 1.06, 95% CI 0.15 to 7.42;  270 women; Figure 58). 

One trial (Liu 2018) did not report on perineal tears. 

 

Figure 58. Contra-lateral posture versus other postures: severe perineal tears. 
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Postpartum haemorrhage (as defined by trialists) 

There was little to no effect on rates of postpartum haemorrhage for women in the 

contralateral group compared to other posture group however the evidence is from one trial 

(Le Ray 2016) (RR 0.90, 95% CI 0.48 to 1.70; 322 women; Figure 59). One trial (Liu 2018) 

did not report on postpartum haemorrhage. 

 

Figure 59. Contra-lateral posture versus other postures: postpartum haemorrhage. 

 

 

 

 

Maternal satisfaction (as defined by trialists) 

Women using contralateral posture or other posture were likely equally satisfied in terms of 

comfort with their allocated posture however the evidence was from only one trial (Le Ray 

2016) (RR 0.99, 95% CI 0.87 to 1.12; 322 women; Figure 60). One trial (Liu 2018) did not 

report maternal satisfaction. 

 

Figure 60. Contra-lateral posture versus other postures: maternal satisfaction. 
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Postnatal depression (as defined by trialists) 

No trials in the contralateral posture reported postnatal depression. 

Any breastfeeding on discharge 

No trials in the contralateral posture reported breastfeeding on discharge. 

Maternal long-term outcomes 

Operative pelvic floor repair post discharge 

No trials in the contralateral posture reported operative pelvic floor repair post discharge. 

Post-traumatic stress referrals 

No trials in the contralateral posture reported post-traumatic stress referrals. 

Neonatal short-term outcomes: 

Death (stillbirth or death of liveborn infant) 

One trial (Liu 2018) with 210 participants reported no deaths in either group in the contralateral 

comparison. 

Apgar scores less than seven at five minutes 

There may be little to no difference in the number of infants with Apgar scores less than seven 

at five minutes in the contralateral posture group compared to other posture group (RR 0.25, 

95% CI 0.03 to 2.24; 322 participants; Figure 61). However, the evidence is from only one trial 

(Le Ray 2016). One trial (Liu 2018) reported Apgar scores inclusive of seven. 

 

Figure 61. Contra-lateral posture versus other postures: Apgar scores <7 at 5 minutes. 
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Admission to neonatal intensive care 

Contralateral posture may result in little to no difference in the rate of admissions to neonatal 

intensive care compared to other posture (RR 1.16, 95% CI 0.43 to 3.12; 322 participants; 

Figure 62). However, the evidence is from only one trial (Le Ray 2016). One trial (Liu 2018) 

did not report neonatal admissions to intensive care. 

 

Figure 62. Contra-lateral posture versus other postures: admission to neonatal intensive 

care.  

 

  

 

Neonatal encephalopathy (as defined by trialists) 

No trials in the contralateral posture reported on neonatal encephalopathy. 

Need for respiratory support 

No trials in the contralateral posture reported on the need for respiratory support. 

Neonatal jaundice requiring phototherapy 

No trials in the contralateral posture reported neonatal jaundice requiring phototherapy. 

Increased cord lactates (as defined by trialists), or low pH (as defined by trialists) 

No trials in the contralateral posture reported increased lactates or low pH. 

Birth trauma (as defined by trialists) 

No trials in the contralateral posture reported birth trauma. 
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Neonatal long-term outcomes: 

Disability including developmental delay (as defined by trialists) 

No trials in the contralateral posture reported disability including developmental delay. 

 

2.4 Discussion  

Summary of main results  

This review included eight RCTs of maternal posture reporting on 1766 women with fetal 

malposition in labour. Inclusion of studies was not restricted by language. Two studies were 

translated into English language (Bahmaei 2018; Molina-Reyes 2014). 

Use of the hands and knees posture had little to no effect on the primary maternal outcome 

operative birth, whether a caesarean or instrumental vaginal delivery, or on the secondary 

outcomes of epidural use, caesarean section, instrumental vaginal birth, severe perineal tears, 

maternal satisfaction (Summary of findings table 1); or the primary infant outcome serious 

neonatal morbidity, and secondary outcome Apgar score less than seven at 5 minutes 

(Summary of findings table 2). The evidence was judged low to very low certainty. No data 

were available for postpartum haemorrhage, serious neonatal morbidity, death (stillbirth or 

death of liveborn infant), admission to neonatal intensive care, neonatal encephalopathy, need 

for respiratory support, and neonatal jaundice requiring phototherapy. 

Use of lateral posture, including same-side and contralateral, had little to no effect on the 

primary maternal outcome operative birth whether a caesarean or instrumental vaginal 

delivery, and secondary outcomes caesarean section, instrumental vaginal birth, severe perineal 

tears, postpartum haemorrhage, maternal satisfaction, and serious neonatal morbidity 

(Summary of findings table 3); or the primary infant outcome serious neonatal morbidity, and 

secondary outcomes death (stillbirth or death of liveborn infant), Apgar score less than seven 

at five minutes, and admission to neonatal intensive care (Summary of findings table 4). The 

evidence was judged low certainty and very low for caesarean section. There were no data 

reported for epidural use, neonatal encephalopathy, need for respiratory support, neonatal 

jaundice requiring phototherapy. 

Little to no difference in effect were observed for the remaining maternal and infant secondary 

outcomes for which there were data, however the evidence was judged of low certainty. Each 
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maternal posture comparison utilised a variety of comparators. This may have minimised the 

pooled treatment effect, especially where trial comparators had differing mechanisms of 

rotation. Differences in timing, duration, and differences in the posture may have also 

influenced the findings. 

 

Overall completeness and applicability of evidence  

Relevance to review question: 

The evidence from the meta-analysis on the effectiveness of maternal posture for fetal 

malposition in labour remains inconclusive. Whether the broad definitions of postures within 

this review generate mechanisms for fetal rotation, or subtle differences within the postures, 

such as hip hyperflexion or slight internal rotation of the upper leg is unclear. None of the 

included trials reported data for the key review outcomes of occipito-transverse arrest, any 

breastfeeding at discharge, operative pelvic floor repair post discharge, and post-traumatic 

stress referrals, neonatal encephalopathy, need for respiratory support, and neonatal jaundice 

requiring phototherapy, increased lactates (as defined by trialists) or low pH (as defined by 

trialists), and disability including long term developmental delay (as defined by trialists). 

Evidence was based on one trial for several outcomes or was only reported for some postures. 

Several trials had a short duration of intervention which may be insufficient time to assess the 

effectiveness of that posture in labour for fetal malposition. All trials but one reporting maternal 

satisfaction (Bahmaei 2018) had both nulliparous and multiparous women. 

None of the trials reported any data that could be used for the pre-specified subgroups 

comparisons or had other conditions that warranted the application of our pre-specified 

subgroup analysis. It is therefore not known whether different findings may have resulted from 

analyses of planned subgroups of parity, body mass index (less than 25 versus greater than or 

equal to 25), birth weight (less than 90th centile versus greater than or equal to 90th centile), 

fetal position (left OP/OT versus right OP/OT), and level of care facility (primary versus 

secondary or more facility), malposition confirmed by ultrasound. 

There were no trials of postures other than the hands and knees or lateral postures. Only one 

study utilised the semi-prone lateral posture and only reported on maternal satisfaction. 
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Findings in the context of current practice: 

It is possible that proximity of postural interventions to the time of birth could influence 

malposition at birth, with postures of short duration early in labour being susceptible to 

recurrence of the malrotation after cessation of the posture. Two prospective cohort studies 

reported over two thirds of fetuses malrotate during labour (Gardberg 1998; Lieberman 2005) 

although other studies report the contrary (Akmal 2004b; Souka 2003). Whether the fetal spine 

is anterior or remains transverse after anterior rotation of the head may be a determining factor. 

Malrotation following postural correction may explain the substantial heterogeneity in all 

lateral posture comparisons containing the Liu 2018 trial which differed from other trials by 

having randomisation late in labour, with use of the posture in the second stage of labour. One 

trial using contralateral posture (Le Ray 2016) and one trial using hands and knees posture 

(Guittier 2016) stopped the postural intervention before the second stage of labour, which may 

explain the lack of effect seen in these trials. Another trial using the same-side-lateral posture 

(Desbriere 2013) did not report when woman stopped using the posture. 

How maternal satisfaction was reported varied and included satisfaction with the labour 

experience, satisfaction with the posture, and level of control in labour. Had all trials measured 

satisfaction with the posture, there may have been greater clarity on how women viewed use 

of posture for malposition in labour. The heterogeneity may relate to one study differing by 

parity. Nulliparous women who typically experience a longer labour may have less tolerance 

for discomfort using the hands and knees posture, which has been reported to lead to sore 

wrists, hips, ligaments, and back pain (Kariminia 2004). 

Epidural use is an important outcome considering women are more likely to experience 

backache with a fetal malposition (Stremler 2003). However, there was a paucity of data 

concerning epidural use, partly due to women already having an epidural at randomisation. 

 

Quality of the evidence  

The body of evidence is generated from eight trials reporting on 1766 women. Conclusions 

about the effectiveness of maternal posture to improve maternal and infant health following 

fetal malposition in labour, are limited by insufficient sample sizes and too few trials able to 

provide data for many of the outcomes, except operative birth (lateral posture). Inconsistency 

due to substantial statistical heterogeneity was apparent for three outcomes within the hands 

and knees comparison (epidural use, instrumental vaginal delivery, and maternal satisfaction), 
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and two outcomes within the lateral posture comparison (operative birth (primary outcome) 

and caesarean section), limiting the certainty of the evidence.  

Methodological limitations of the studies: 

Several trials had short periods for the intervention of only 30 - 60 minutes, with one trial 

(Guittier 2016 ) having only 10 minutes minimum period. This could have potentially reduced 

the effect size for birth outcomes considering the wide interval of time for confounding by 

other postures before the birth. One trial (Molina-Reyes 2014) of the hands and knees posture 

assessed malposition in some women by clinical vaginal examination, known to be less 

accurate than ultrasound assessment (Akmal 2004b; Souka 2003).This trial had a 14.5% 

attrition due to women being unable to maintain the posture following epidural analgesia. The 

trial compared the hands and knees posture to same-side-lateral posture which both have 

hypotheses for rotation based on gravity, possibly neutralising effects. Due to the nature of 

labour care all trials were unblinded, thus at high risk of performance bias. In one trial that used 

the contralateral posture (Liu 2018), successful manual rotation followed by eutocic birth 

occurred in six of 13 women in the posture group but only one of 36 women in the control 

group, suggesting risk of performance bias for the review's primary outcome operative birth.  

Certainty of evidence for hands and knees comparisons: 

Certainty of the evidence was low for all maternal outcomes in the hands and knees posture 

comparison except epidural use, instrumental vaginal birth, severe perineal tears, and maternal 

satisfaction which were judged of very low certainty (Summary of findings table 1). For 

operative birth, caesarean section, and instrumental vaginal birth the evidence was downgraded 

one level due to the risk of performance bias in all the trials, selection bias, detection bias, 

attrition bias and other bias (no intention to treat analysis) in one trial; downgraded one level 

for imprecision due to insufficient sample size; and downgraded a further point for instrumental 

vaginal delivery due to substantial unexplained statistical heterogeneity. The evidence 

concerning severe perineal tears was downgraded one level for risk of performance bias in both 

trials, downgraded one level for substantial unexplained statistical heterogeneity, and 

downgraded a further point for low event rate and insufficient sample size. Epidural use and 

maternal satisfaction were downgraded one level due to risk of performance bias in all trials, 

selection bias, detection bias, attrition bias and other bias (not intention to treat analysis) in one 

trial; downgraded one level for substantial unexplained heterogeneity and further downgraded 

one level for insufficient sample size. All other outcome comparisons were of insufficient 
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sample size. There were no available data to report on postpartum haemorrhage. Apgar scores 

less than seven at five minutes, judged of low certainty evidence (Summary of findings table 

2) was downgraded one level due risk of performance bias in all trials; selection bias, detection 

bias, attrition bias and other bias (not intention to treat analysis) in one trial; and downgraded 

one level for imprecision due to low event rate and insufficient sample size.  

Certainty of evidence of lateral posture comparisons: 

Lateral posture comparisons of maternal outcomes (Summary of findings table 3) were judged 

of low certainty evidence, except caesarean section that was judged of very low certainty. 

Operative birth: caesarean section and instrumental vaginal delivery, were downgraded one 

level for performance bias in all trials, detection bias in one trial, reporting bias in one trial and 

other bias (no intention to treat analysis) in one trial. Caesarean section and instrumental 

vaginal delivery were downgraded an additional point for insufficient sample size. Whilst 

operative birth and caesarean section were further downgraded one level for substantial 

unexplained statistical heterogeneity, instrumental vaginal delivery was not as the statistical 

heterogeneity disappeared after excluding Liu 2018 in a sensitivity analysis, possibly reflecting 

the later time in labour at trial entry. The evidence was downgraded for severe perineal tears 

due to risk of performance bias in all trials, detection bias in one trial, and reporting bias in one 

trial; and downgraded a further point for the low event rate and insufficient sample size. 

Postpartum haemorrhage was downgraded one level for low event rate and insufficient sample 

size; downgraded one level for risk of performance bias in the only included trial; and not 

downgraded for inconsistency as the comparison presents only one trial. Maternal satisfaction 

was downgraded one level for insufficient sample size; and downgraded one level for risk of 

performance bias in both trials, and detection bias in one trial. Serious neonatal morbidity, and 

admission to neonatal intensive care (judged low certainty evidence) were downgraded one 

level for risk of performance bias in all trials, detection bias in one trial; and in the case of 

serious neonatal morbidity, other bias (not intention to treat analysis); and downgraded a 

further point for the low event rate and insufficient sample size (Summary of findings table 4). 

Apgar scores less than seven at five minutes (judged low certainty evidence) was downgraded 

one level for risk of performance bias in the only included trial; one level for imprecision due 

to low event rate and insufficient sample size; but was not downgraded for inconsistency as 

only one trial was included. 

Potential biases in the review process  
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The review has the following strengths. All eligible relevant trials identified by the search and 

considered trustworthy were included.  All data extraction and synthesis were agreed by at least 

two reviewers (JB and either JH, LL, BK, or CC). Regular meetings were held with at least 

two reviewers, and monthly meetings were held with all the review authors to reach agreement 

on the review's approach such as organisation of comparisons, GRADE evaluations, 

interpretation of the results, and the implications for practice and research. A third opinion from 

the review author group was sought to reach agreement on risk of bias in two trials. In addition, 

the review benefits from author backgrounds in midwifery, obstetrics, general medicine and 

statistics, clinical trials, providing contextual insight for example, on the risk of performance 

bias in the clinical setting, and implications relevant to clinical practice and research.  

However, the review needs to be considered in the light of some limitations. Three trials remain 

awaiting classification due to the need for further information from the trial authors. Despite 

searching, no email address was found for two of these trials (Lu 2001; Ou 1997) and no 

response has as yet been received from Wu 2001. No response has been received yet to a 

request for additional information about randomisation method from Bahmaei 2018 (hands and 

knees comparison). Most of the trials had relatively small sample sizes, consequently much of 

the evidence is uncertain due to imprecision. 

Further research is needed to improve precision through trials with larger sample sizes, to be 

able to detect potentially important differences in interventions such as semi-prone inclination 

and hip hyperflexion. Future trials that assess a longer intervention period or shorter interval 

between the intervention and birth, may result in greater frequency of events and provide 

further evidence that is needed.  

 

Agreements and disagreements with other studies or reviews  

The previous Cochrane review (Hunter 2007) of use of the hands and knees posture in labour 

compared with control posture reported no differences in comparison (Stremler 2005) of 

operative birth, persistent malposition including at delivery, perineal trauma, and Apgar scores 

similar to the findings in this review apart from the definition used for Apgar scores.   

Two recently published systematic reviews provide meta-analyses assessing maternal posture 

to correct fetal malposition (Lee 2021; Levy 2021). One review (Levy 2021) of trials of the 

hands and knees posture included pregnancy and labour trials but presents a subgroup analysis 

of women in labour.  Lee 2021 assessed posture during the first stage of labour and included 
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trials that used the hands and knees posture and trials using lateral posture. Lee 

2021 hypothesised that both postures entail flexion of the thigh ≥ 90 degrees to the axis of the 

maternal spine, a mechanism by which the authors suggested pelvic diameters are increased 

encouraging fetal rotation.  

Our meta-analysis used random-effect models where heterogeneity exceeded 30%, compared 

to greater than 50% in the case of Lee 2021, and consistent use of random-effect models in the 

case of Levy 2021. Regardless of how these two systematic reviews differ from this Cochrane 

review in terms of pooled participants, interventions, or statistical model, these two reviews 

compare similarly to our findings that there was little to no difference between the posture and 

control groups in the pooled analysis for most outcomes.   

Hands and knees comparison: 

Similar to Levy 2021, little to no difference was observed in caesarean section, instrumental 

vaginal delivery, OP/OT at birth, epidural use, severe perineal tears, and Apgar scores less than 

seven at five minutes. The Levy 2021 review included the Guittier 2016; Molina-Reyes 2014; 

and Stremler 2005 trials but also a pregnancy trial (Kariminia 2004).  

Our observation of no difference in fetal malposition after use of the hands and knees posture 

compares similarly to Lee 2021 (they included Guittier 2016; Stremler 2005; but also Le Ray 

2016 (contralateral posture) and Levy 2021 who reported OA presentations were not increased 

after the intervention in a pre-specified subgroup analysis of women in labour at the time of 

the intervention, (three trials, Guittier 2016; Molina-Reyes 2014; Stremler 2005 were 

included). This continued at birth similar to the reviews by Levy 2021; and Lee 2021 though 

they added Bueno-Lopez 2018; Desbriere 2013; and Liu 2018 (all lateral postures). 

Little to no difference was observed in the duration of labour between the hands and knees 

posture and other postures contrary to evidence in Levy 2021 of a nearly 22 minutes shorter 

labour, though they only included two trials, Kariminia 2004; Stremler 2005, the former a 

pregnancy trial.  

Lateral postures comparison: 

Caesarean section was not significantly reduced following use of a lateral posture, consistent 

with Lee 2021 though they included four lateral posture trials (Bueno-Lopez 2018; Desbriere 

2013; Le Ray 2016; Liu 2018) and three hands and knees posture trials (Guittier 2016; Hodnett 

2013; Stremler 2005) the latter a pilot trial of all women (OA and OP/OT fetuses. Similar 
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to Lee 2021, substantial heterogeneity was observed, which remained in the separate 

comparisons for same-side-lateral and contralateral postures in this review. Instrumental 

vaginal birth compared similarly with Lee 2021 whose trials matched their caesarean section 

outcome and showed substantial heterogeneity, though this disappeared in the same-side-

lateral comparison in this review. Insufficient sample size was a factor in all lateral posture 

comparisons of caesarean section and instrumental delivery in this review and in the Lee 

2021 review. 

Lateral posture did not reduce malposition after the intervention consistent with Lee 

2021 (trials included Le Ray 2016; and two trials of hands and knees posture, Guittier 

2016; Stremler 2005) although this review observed significant heterogeneity which they did 

not. This lack of significant correction of malposition continued to the birth, consistent with 

their report of no difference in the incidence of occipito-anterior position at birth (they included 

four lateral posture trials: Bueno-Lopez 2018; Desbriere 2013; Le Ray 2016; Liu 2018; and 

two hands and knees posture trials: Guittier 2016; Stremler 2005. Both reviews showed 

substantial heterogeneity. 

This review reports little to no difference in duration of labour following use of lateral posture, 

although a shorter labour in the contralateral comparison was evidenced in the only included 

trial (Liu 2018). Comparisons with the Lee 2021 review are limited due to their report of first 

and second stage of labour separately, and that the majority of their sample comprised women 

adopting the hands and knees posture rather than lateral posture (Guittier 2016, 439 women 

compared to Liu 2018, 210 women). Lee 2021 reported a shorter first stage, though this may 

be influenced by one of their two included trials (Liu 2018) which incorporated manual 

rotation, vaginal assisted delivery, or caesarean section if postural correction of malposition 

was not achieved by 60 minutes.  

Consistent with Lee 2021, little to no difference was observed in episiotomy and severe 

perineal tears (their review included Bueno-Lopez 2018; Desbriere 2013; Le Ray 2016, though 

for the latter outcome they included two trials of hands and knees posture (Guittier 2016; 

Hodnett 2013), the latter not specific to fetal malposition.  

Similar to Lee 2021, little to no effect was observed on Apgar scores less than seven at five 

minutes in the only trial included, though Lee 2021 included one trial of lateral posture (Le 

Ray 2016) and two trials of hands and knees posture (Guittier 2016; Hodnett 2013), which was 

not specific to fetal malposition. 
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2.5 Authors' conclusions  

Implications for practice  

This review found no evidence to support the use of hands and knees posture or lateral postures 

in women in labour with a fetal malposition to improve the health of the mother or her infant. 

If a woman finds the use of hands and knees or lateral postures in labour comfortable there is 

no reason why they should not choose to use them.  

Implications for research  

Further research is needed on the use of hands and knees and lateral postures for women with 

a malposition in labour. Trials should include further assessment of semi-prone postures and/or 

same-side-as-fetus lateral postures with or without hip hyperflexion. Consideration should be 

given to longer duration interventions, maybe including a minimum duration per hour rather 

than per labour and assessment of the use of maternal posture in the second stage of labour. 

Free posture comparators are preferable to avoid possible confounding from hypothetical 

mechanisms of rotation within a comparator. Ultrasonic confirmation of fetal malposition prior 

to randomisation and at assessment of fetal position post intervention by an assessor masked 

to treatment group should be considered.  

How women felt about the postures needs further study as data are currently limited. Epidural 

use is an important outcome to report to provide contextual information on maternal pain 

scores. Future trials should report on all clinically relevant infant outcomes, including neonatal 

encephalopathy, need for respiratory support, and neonatal jaundice requiring phototherapy, as 

none of the current trials provided information about these. None of the existing trials have 

reported any longer-term outcomes pre-specified in this review such as post-traumatic stress 

referrals, need for pelvic floor repair for the women and childhood disability including 

developmental delay. These should be considered in future trials.  

 

2.6 Plain language summary  

Maternal positions in labour when baby is 'back-to-back' to improve health of mother 

and baby. 
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 What is the issue? 

Malposition is when the back of the baby's head lies towards the mothers back. A difficult 

labour and birth can result such as longer labour, backache, epidural use, medicine to progress 

labour, operative birth, increased blood loss, severe tears during birth, low oxygen levels in the 

baby, and infant resuscitation or intensive care admission. Women may experience major stress 

or disappointment with the birth experience. There is no proven safe and effective treatment.  

Why is this important? 

The way a pregnant woman is positioned may help rotate a baby so that the back of the baby's 

head lies towards the front of the mother's abdomen. This improved position may help the 

mother and baby may have a safer, normal labour and birth. However, it is not yet known which 

posture/if any is effective and when is the best time to use it. 

A systematic review of randomised trials of positions (postures) used by women in labour with 

a baby in a malposition, will provide answers on whether the postures improve births and other 

health outcomes for mothers and babies. The summary of this review can be used to update 

clinical practice guidelines. 

A Cochrane Review in 2007 reported use of the hands and knees posture in labour was 

ineffective for malposition, but it did reduce backache. Since then, more trials have been 

conducted, some using other postures which need reviewing to see if the postures work. 

What evidence was found? 

The search for evidence (13th July 2021) identified eight RCTs involving nine different 

countries and 1766 women. Participants in included studies were either first-time mothers or 

mothers who had birthed before and were 36 weeks or more pregnant. One study included only 

first-time mothers for the outcome maternal satisfaction.  

The trials compared use of hands and knees posture, or lateral postures (lying on the same side 

as fetus, lying on the opposite side to fetus, and lying semi-prone) with other postures (free 

posture, lying on back, leaning back, lying on the same side as fetus). 

Care providers in all trials knew the posture group women were in so could have treated them 

differently. One trial had the potential to place women in a particular group, and this trial and 

one other did not follow up all women who started the trial. Two trials did not report all the 

outcomes in the protocol, and another two trials did not include results from all women that 

started the trial.  
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It is uncertain whether using the hands and knees position reduces any operative birth 

(caesarean, forceps, and vacuum birth), caesarean alone, severe tears during birth, and poor 

infant condition shortly after birth. It is very uncertain whether the hands and knees position 

effects forceps and vacuum birth, epidural use, or the woman being satisfied. There was no 

information available about what effect the hands and knees position might have on serious 

bleeding, serious infant condition, infant death, infant admission to intensive care, neonatal 

encephalopathy, assistance with breathing, and jaundice requiring light treatment. 

Whether side-lying reduces any operative birth (caesarean, forceps, vacuum), forceps and 

vacuum birth, bad tears during the birth, serious bleeding, satisfaction, poor infant condition at 

5 minutes of age, serious infant condition, and need for intensive care, is uncertain. It is very 

uncertain whether side-lying reduces caesareans when viewed separately. There was no 

information available about whether side-lying effects epidural use, neonatal encephalopathy, 

assistance with breathing, and need for the infant to go under lights to treat jaundice.  

What does this mean? 

Overall, it is uncertain whether hands and knees or lateral positions in labour improve health 

when a baby is in a malposition. It is uncertain because care providers could have treated 

women differently because they knew which group the woman was in, and results could be 

different if enough women were included, and populations or interventions were more similar. 

Further research is needed on postures which include side-lying partially forwards and/or on 

the same side as the baby, hyper flexed hips, longer interventions, and long-term outcomes.  
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Chapter 3 Fetal malposition in labour and health outcomes for 

women and their infants: A retrospective cohort study. 

The study titled “Fetal malposition in labour and health outcomes for women and their infants: 

A retrospective cohort study” has been submitted to the Australian and New Zealand Journal 

of Obstetrics and Gynaecology and is currently under peer review.  

3.1 Background 

Chapter Three aims to address Research Question 2) ‘What is the current New Zealand practice 

for the management of women who present with an OP/OT position during labour?’ The 

specific objective was to establish the incidence and outcomes of fetal malposition in New 

Zealand. A local assessment of malposition helps determine the scale of the issue and whether 

an RCT of a specific posture is indicated within the New Zealand clinical setting. 

Preparatory work included the design of a written protocol (Appendix 2); gaining ethics 

approval from the Auckland Health Research Ethics Committee (reference no.000133) and 

governance approval from the Auckland District Health Board (ADHB) Research Review 

Committee for Women’s’ Health and Neonatal (reference no. 8646); disclosure of ethical 

approval to the University of Auckland Ethics Committee; and application and receipt of 

encrypted, password-protected data from the Women Health Intelligence Office at Auckland 

Hospital.  

This retrospective cohort study provides contemporary data to form conclusions about the 

extent of malposition in New Zealand. Much of the literature relates to the incidences and 

outcomes of fetal malposition over 20 years ago when practices may have been different. 

Furthermore, most retrospective studies report on persistent fetal malposition in the second 

stage (Phipps 2014b; Ponkey 2003; Senecal 2005) or at birth (Cheng 2006b), and therefore do 

not include outcomes for women in labour who never progress to the second stage but birth by 

caesarean section. Although two studies that assessed malposition in early labour reported on 

caesarean section (Akmal 2004a; Souka 2003) and duration of first stage labour (Souka 2003), 

other outcomes of malposition in early labour were not assessed, and the evidence dates back 

over 20 years. Gardberg and colleagues’ (1998) sample of women in early labour included 43% 

for whom fetal position was assessed prior to induction of labour, meaning fetal position may 

have changed before onset of labour. For instance, fetal malposition diagnosed by ultrasound 
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within 12 hours of labour onset, was not associated with adverse labour and birth outcomes 

(Ahmad 2014). The evidence for fetal malposition from the first stage of labour is therefore 

limited. In addition, those who experience anterior fetal rotation prior to the second stage are 

not included in studies confined to assessment of malposition in the second stage of labour. 

Therefore, the aim of this study was to assess the incidence and health outcomes for women 

and their infants with a fetal malposition in the first or second stage of labour. Knowledge of 

the outcomes of malposition throughout labour will inform outcome selection in future trials 

and when to apply interventions. For example, a longer duration first stage labour could 

indicate the need for interventions in the first stage. 

3.2 Method and Materials  

A retrospective cohort of women who laboured and gave birth at Auckland Hospital, a tertiary 

hospital in New Zealand, in 2018. Women ≥ 16 years of age with a singleton, cephalic 

presentation who were induced into or were in labour at term (≥37 weeks gestation) and for 

whom fetal position in the first and/or second stage of labour had been determined by vaginal 

examination were eligible for inclusion. Fetal position was only extracted for women with a 

cervical dilatation ≥3cm and regular contractions. Women with a major fetal abnormality were 

not included. 

The following information was sought from routinely collected and hand-searched electronic 

data: maternal characteristics (age, ethnicity, area deprivation scale [NZDep 2013] (Salmond 

2012), body mass index [BMI], parity, previous caesarean, gestational age, lead maternity carer 

during pregnancy, and type of midwife assisting in labour); labour characteristics (anterior 

placenta, pre-labour rupture of membranes [ROM], artificial ROM, duration of ROM, liquor 

colour and volume in labour, induction of labour, oxytocin augmentation, epidural analgesia, 

labour duration, intrapartum pyrexia, occiput left/right location, labour remedies (Rebozo – 

jiggling the woman’s suspended abdomen with fabric, acupuncture, reflexology, massage, 

hypnobirthing, homeopathy, Swiss ball, peanut-ball, stretches), use of manual rotation, fetal 

position in first and/or second stage labour and at birth); birth characteristics (mode of birth, 

type of operative vaginal birth, caesarean indication, perineal trauma, shoulder dystocia, blood 

loss, postpartum haemorrhage [PPH], postpartum urinary catheterisation, urinary tract 

infection [UTI], wound infection (episiotomy or abdominal), high dependency/critical care 

[HDU/CCU] admission, duration of postnatal hospital stay); infant outcomes (stillbirth, 

neonatal death, resuscitation required, Apgar score at <7 at 5 minutes, cord lactate ≥ 6, birth 
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weight, growth centile >90th, head circumference, length, NICU admission, respiratory 

distress syndrome (Australian and New Zealand Neonatal Network) [RDS], non-specific 

respiratory distress (ANZNN), hypoglycaemia <2.6 mmol/l prior to discharge, jaundice 

requiring phototherapy, duration of NICU stay, and feeding method at hospital discharge. Data 

concerning fetal position at caesarean birth was confirmed from the operation notes. 

The primary study outcome was caesarean section. A power calculation performed before the 

start of the study determined a sample size of 1000 would detect an incidence of caesarean 

section of 16% in the OP/OT group and 10% in the OA group (Akmal 2004a) with 80% power 

and 95% confidence level. Secondary outcomes included a wide range of labour, birth and 

infant characteristics. 

Comparisons of continuous variables for OP/OT and OA groups were performed using the 

Student’s t-tests (SPSS for Windows version 27, SPSS Inc., Armonk, NY, USA). Comparisons 

of categorical variables were performed using chi squared and Fisher exact tests where 

appropriate (Epi Info v7.2.4), and SPSS for subset variables. Values were expressed as number, 

percentage, risk ratio (RR) with 95% confidence intervals (CI) and P-values, mean (m) ± 

standard deviation (SD) and mean difference (MD). 

Ethical approval for the study was obtained from the  Health Research Ethics Committee 

(Reference: 000133), and the ‘Research Governance Group for Women’s Health and Neonatal’ 

provided approval. Data were deidentified once linkage of electronic data to hand-searched 

data was complete.   

3.3 Results  

A total of 1000 women were selected using random sampling, conducted by an independent 

statistician using R statistical packages (R Core Team 2013), from the 4376 eligible women 

who gave birth at  Hospital during 2018. 262 women were excluded due to no record of fetal 

position in labour, resulting in a sample of 738 women. In 499 (68%) cases the baby was in an 

OP/OT position at least once and in 239 (32%) in an exclusively OA position either during the 

first or second stage of labour (Table 3.1). 
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3.3.1 Maternal Characteristics 

The mean maternal age for both the OP/OT and OA groups was 31 years ±SD 5 years and the 

gestational age at birth was similar (39.3 and 39.2 weeks ±SD 1.1 for OP/OT and OA 

respectively). There were no differences between the two groups by ethnicity, deprivation, 

parity, type of midwifery care in labour, type of lead maternity carer, or history of a previous 

caesarean (Table 3.1). There were differences between the two groups by BMI. Women in the 

OP/OT group were more likely to have a BMI ≥ 30 kg/m² (RR 1.56, 95% CI 1.04-2.34), and 

less likely to have a BMI < 25 kg/m² (RR 0.85, 95% CI 0.76 – 0.95) compared to women in 

the OA group.      

 

Table 3.1. Maternal characteristics for women in labour with an occiput-posterior (OP) 

or occiput-transverse (OT) positioned fetus compared with an occiput-anterior (OA) 

positioned fetus. 

Characteristic 

 

OP/OT in 

labour 

n=499 (67.6) 

 

OA in labour     

n=239 (32.4) 

 

P-value 

Maternal age:   0.231 

<20 years 11 (2.2) 7 (2.9)  

20 – 30 years 193 (38.7) 106 (44.4)  

31 – 40 years 280 (56.1) 123 (51.5)  

≥ 41 years 15 (3.0) 3 (1.3)  

Ethnicity: †   0.289 

Māori 26 (5.2) 12 (5.0)  

Pacific Peoples 61 (12.2) 22 (9.2)  

European 205 (41.1) 94 (39.3)  

Asian 173 (34.7) 100 (41.8)  

Middle Eastern/Latin 

American/African 

34 (6.8) 11 (4.6)  

Area deprivation 

scale‡:  

499 (100)/237 (99.2) 

  0.245 

Score 1-2 79 (15.8) 37 (15.5)  
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Score 3-4 91 (18.2) 52 (21.8)  

Score 5-6 125 (25.1) 50 (20.9)  

Score 7-8 92 (18.4) 55 (23.0)  

Score 9-10 112 (22.4) 43 (17.9)  

Body Mass Index: 

496 (99.4)/237 (99.2) 

  0.013 

BMI < 25 300 (60.1) 169 (71.3)  

BMI 25-29 108 (21.6)  41 (17.3)  

BMI ≥ 30  88 (17.6)  27 (11.4)  

Parity:   0.518 

Parity 0 298 (59.7) 150 (62.8)  

Parity 1-2 184 (36.9) 84 (35.1)  

Parity >3 17 (3.4) 5 (2.1)  

Previous caesarean 34 (6.8) 12 (5.0) 0.346 

Gestational Age:   0.664 

37 to 38 weeks 133 (26.7) 67 (28.0)  

39 to 40 weeks 298 (59.7) 145 (60.7)  

> 41 weeks 68 (13.7) 27 (11.3)  

Type of lead 

maternity carer in 

pregnancy: 

  0.831 

Self-employed Midwife 229 (45.9) 114 (47.9)  

Hospital Team 141 (28.3) 67 (28.2)  

Private Obstetrician 129 (25.9) 57 (23.9)  

Midwife assisting in 

labour: 

  0.857 

Core midwife¶ 206 (41.3) 97 (40.6)  

Self employed 293 (58.7) 142 (59.4)  

Figures are number (percentages). OP/OT= n (%). OA= n (%). † Stats NZ Level 1 ethnicity. 

‡ NZDep 2013. ¶Hospital employee 
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3.3.2 Labour Characteristics 

Women in the OP/OT group were more likely to receive oxytocin augmentation in labour (51% 

cf. 38%, P<0.001), and have an epidural for analgesia (74% cf. 61.1%, P<0.001)) than women 

in the OA group (Table 3.2). The first stage of labour was longer for women in the OP/OT group 

(MD 2:32 hours, P=0.001). There were differences between the groups by fetal occipital 

location during labour (P=<0.001), with women in the OP/OT group more likely to have a baby 

in a right occipital location (39% cf. 14%), and less likely to have their baby in a left occipital 

location (35% cf. 44%) or have a direct or undetermined location (26% cf. 41%) than women 

in the OA group.  

There was no difference between the OP/OT and OA groups for the following variables: 

anterior placenta, pre-labour rupture of membranes (ROM), artificial ROM, duration of ROM, 

liquor colour, liquor volume, IOL, second stage labour duration, pyrexia in labour, or use of 

labour care remedies. After controlling for confounding by oxytocin augmentation, artificial 

ROM was associated with fetal malposition (P=0.050). 

Manual rotation to correct fetal malposition during the second stage of labour was successful 

in over half (n=16/30, 53%) of attempts in the OP/OT group and was not attempted in the OA 

group.  

 

Table 3.2. Comparison of labour characteristics for women with an occiput-posterior 

(OP) or occiput-transverse (OT) positioned fetus compared with an occiput-anterior 

(OA) positioned fetus. 

Labour Variables OP/OT in 

labour 

n=499 (67.6) 

OA in 

labour 

n=239 (32.4) 

RR/MD 

(95% CI) 

P value 

Anterior placenta 

411 (82)/201 (84) 

219 (53.3) 95 (47.3) 1.13 

 (0.95 - 1.34) 

0.162 

Pre-labour rupture of 

membranes† 

37 (7.4) 26 (10.9) 0.69  

(0.42 - 1.09) 

0.115 

Artificial rupture of 

membranes 

495 (99)/233 (97)  

319 (64.4) 133 (57.1) 1.13  

(0.99 - 1.28) 

0.056 



Chapter 3 

137 

 

Duration membranes 

ruptured (hour: min)  

mean ±SD 

498 (99.8)/238 (99.6) 

11:34 ±SD 

16:37  

11:38 ± SD 

32:44  

MD -0:04 

(-4:30 - 4:22) 

0.975 

Liquor colour in labour:  

473 (95)/227 (95) 

   0.747 

Clear/blood stained 385 (81.4) 194 (85.5)   

Meconium thin 31 (6.5) 13 (5.7)   

Meconium moderate/thick 57 (12.1) 20 (8.8)   

Liquor volume in labour:  

395 (79.2)/196 (82.0) 

   0.274 

Normal 358 (90.6) 174 (88.8)   

Absent or reduced  26 (6.6) 19 (9.7)   

Excessive  11 (2.8) 3 (1.5)   

Induction of Labour:  266 (53.3) 124 (51.9) 1.03 

 (0.89 - 1.19) 

0.717 

Oxytocin augmentation 253 (50.7) 90 (37.7) 1.35  

(1.12 - 1.62) 

<0.001 

Epidural anaesthesia 367 (73.5) 146 (61.1) 1.2  

(1.07 - 1.35) 

<0.001 

Labour first stage      

(hour: min) mean ±SD 

406 (81.4)/217 (90.8)  

13:59 

±SD 11:28 

 

11:27 ±SD 

8:04 

MD 2:32  

(0:59 - 4:05) 

0.001 

Labour second stage  

(hour: min) mean ±SD 

 358 (71.7)/182 (76.2) 

1:30 ±SD 

1:18 

 

1:24 ±SD 

1:11 

 

MD 0:06  

(-0:07 - 0:19) 

0.377 

Pyrexia in labour 19 (3.8) 6 (2.5) 1.52  

(0.61 - 3.75) 

0.362 

Fetal occiput location:    <0.001 

Left side  172 (34.5)   106 (44.4)   
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Right side 195 (39.1) 34 (14.2)   

Direct or undetermined side 132 (26.4) 99 (41.4)   

Labour remedies: 

47 (9.8)/16 (6.7) 

   0.740* 

Alternative remedies ‡ 13 (27.7) 3 (18.8)   

Swiss ball/rocker/peanut-

ball/stretches/rebozo  

34 (72.3) 13 (81.3)   

OP/OT= n (%), OA=n (%) †Prelabour rupture of membranes requiring induction of labour. 

‡Alternative remedies include massage, hypno- birthing, acupuncture, reflexology, 

homeopathy. *Fisher Exact P value for small size values. 

 

3.3.3 Birth characteristics 

There were differences between the groups by fetal position at birth (P<0.001) (Table 3.3). For 

the 499 (67%) women with an OP/OT fetal position, 74% rotated anteriorly by the time of birth 

and 26% remained in a malposition (9% OT and 17% OP). Of the 239 (32%) women in the 

OA group, 94% had infants remain in the OA position and only 4% had infants rotate to an 

OP/OT position by the time of birth. Women in the OP/OT group compared to women in the 

OA group were more likely to give birth by caesarean section (RR 3.0, 95% CI 1.90 – 4.75, 

P<0.001), and less likely to have a spontaneous vaginal birth (RR 0.85, 95% CI 0.74 – 0.97, 

P= 0.017), or have an episiotomy (RR 0.80, 95% CI 0.65 – 0.99, P=0.045). Overall, there was 

no difference in the need for an operative vaginal birth (RR 0.79, 95% CI 0.62-1.01, P=0.061), 

although there were more rotational operative births in the OP/OT group compared to the OA 

group (P=0.023 Fisher Exact). There were no differences in the overall rate of postpartum 

haemorrhage between the fetal position groups, although there were more PPH related to 

caesarean in the OP/OT group than the OA group (RR 2.24, 95% CI 0.96-5.19, P=0.048). 

Fewer postnatal catheterisations were performed for women in the OP/OT group (9.6% cf. 

14.6% OA, P=0.043).  

No differences were seen between the OP/OT and OA groups in the following: caesarean 

indication, overall perineal trauma, shoulder dystocia, blood loss, major PPH, and duration of 

postnatal stay. Numbers for failed operative vaginal birth, wound infection, and admission to 

HDU/CCU were too low in either group to assess differences between the groups. 
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Further analysis revealed caesarean section was similarly more often in the first stage of labour: 

n=83 (70%) OP/OT cf n=14 (74%) OA, P=0.727; and this did not differ by nulliparity: n=62 

(74.7%) OP/OT cf n=13 (93%) OA, P=0.179 (Fisher Exact).  

 

Table 3.3. Birth characteristics for 738 women in labour with an occiput-posterior (OP) 

or occiput-transverse (OT) positioned fetus compared with an occiput-anterior (OA) 

positioned fetus. 

Birth Variables OP/OT in 

labour  

n=499 (67.6) 

OA in 

labour 

n=239 (32.4) 

P-value 

Fetal position at birth:   <0.001* 

OA  367 (73.5) 224 (93.7)  

OP/OT 127 (25.5) 9 (3.8)  

Other cephalic † 5 (1.0) 6 (2.5)  

Mode of birth:   <0.001 

Spontaneous vaginal birth 256 (51.3) 145 (60.6)  

Operative vaginal birth 124 (24.8) 75 (31.3)  

Emergency Caesarean section 119 (23.8) 19 (7.9)  

Type of operative vaginal birth: 

124 (24.8)/75 (31.4)  

  *0.011 

Non-rotational instrumental 110 (88.7) 74 (98.7)  

Rotational instrumental 14 (11.3) 1 (1.3)  

Caesarean indication: 

119 (23.8)/19 (7.9) 

  0.206* 

Fetal distress 23 (19.3) 7 (36.8)  

Inefficient uterine action  25 (21.0) 2 (10.5)  

Obstructed labour 71 (59.7) 10 (52.6)  

Perineal trauma: 

420 (84.1)/229 (95.8) 

  0.123 

Perineum intact  83 (19.8) 27 (11.8)  
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1˚tear or graze 57 (13.6) 31 (13.5)  

2˚ tear 113 (26.9) 69 (30.1)  

3˚ tear or more 16 (3.8) 12 (5.2)  

Episiotomy 151 (36.0) 90 (39.3)  

Shoulder dystocia 20 (4.0) 7 (2.9) 0.465 

Blood loss (mls) mean ±SD 528 ± SD 447 495 ± SD 438 0.347 

Any postpartum haemorrhage: 118 (23.6) 66 (27.6) 0.244 

Postpartum haemorrhage by birth:   0.048 

Postpartum haemorrhage/Caesarean ‡ 24 (20.3)  6 (9.1)  

Postpartum haemorrhage/Vaginal birth ‡ 94 (79.7) 60 (90.9)  

Major postpartum haemorrhage 

(>1500mls) 

18 (3.6) 13 (5.4) 0.245 

Urinary catheter sited postnatally   48 (9.6) 35 (14.6) 0.043 

Urinary infection 9 (1.9) 9 (3.8) 0.106 

Maternal postnatal stay (days) mean 

±SD 

1.44 ±SD 1.98 

 

1.15 ±SD 

1.92  

0.053 

OP/OT= n (%), OA=n (%).†Other cephalic includes brow n=1, vertex, and hand n =12, vertex 

unspecified n=1 with no documented fetal position. ‡PPH ≥ 500mls if vaginal birth; PPH 

>1000mls if caesarean section. *Fisher Exact P value used due to small sample size 

 

3.3.4 Infant outcomes  

There were no differences between the OP/OT and OA groups for any of the infant outcomes 

reviewed including: live birth, resuscitation at birth, Apgar score <7 at 5 minutes, cord lactate 

≥ 6.0 mmol/l, birth weight, head circumference, length, customised growth >90th centile, 

NICU admission, duration of NICU stay, RDS, non-specific respiratory distress, 

hypoglycaemia <2.6 mmol/l, jaundice requiring phototherapy, birth injury, or method of infant 

feeding on discharge (Table 3.4). There were no neonatal deaths. 
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Table 3.4. Outcomes for infants born to women who had an occiput-posterior (OP), or 

occiput-transverse (OT) positioned fetus compared with an occiput-anterior (OA) 

positioned fetus. 

Infant outcomes OP/OT in labour 

n/499 (67.6) 

OA in labour 

n/239 (32.4)  

P value 

Live birth yes 499 (100) 238 (99.6) 0.324* 

Resuscitation at birth 35 (7.0) 16 (6.7) 0.873 

Apgar score <7 at 5 minutes 6 (1.2) 3 (1.3) 1.0* 

Cord lactate ≥ 6.0 mmol/l: 

291 (58.3)/108 (45.2) 

62 (21.3) 28 (25.5) 0.327 

Birth Weight:   0.170 

<3000g 141 (28.3) 60 (25.1)  

3000-4000g 306 (61.3) 162 (67.8)  

>4000g 52 (10.4) 17 (7.1)  

Customised growth centile >90th  31 (6.2) 10 (4.2) 0.260 

Head circumference (cm) mean 

±SD: 

481 (96)/231 (96.7) 

34.7 ±SD 1.54 34.7 ± SD 1.57  0.991 

Length (cm) mean ±SD: 

482 (96.6)/232 (97.1) 

51.2 ± SD 2.56 

 

51.3 ± SD 2.43 

 

0.624 

Neonatal Intensive Care Unit 

admission 

25 (5.0) 10 (4.2) 0.133 

Respiratory distress syndrome † 5 (1.0) 4 (1.7) 0.481* 

Non-specific respiratory distress 6 (1.2) 2 (0.8) 1.0* 

Cranial haemorrhage ‡ 8 (1.6) 9 (3.8) 0.067 

Hypoglycaemia (<2.6mmol/l) 33 (6.6) 13 (5.4) 0.537 

Jaundice requiring phototherapy 20 (4.0) 4 (1.7) 0.120* 

NICU stay (days):   0.661* 
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25 (5.0)/10 (4.2) 

≤ 7 days 20 (80.0) 7 (70.0)  

>7 days 5 (20.0) 3 (30.0)  

Feeding on discharge: 

303 (60.7)/126 (52.7) 

  0.520* 

Full/Exclusive breastfeeding 209 (69.0) 93 (73.8)  

Partially breastfeeding  88 (29.0) 30 (23.8)  

Artificial formula  7 (2.3) 2 (1.6)  

OP/OT= n (%), OA=n (%) † ANZNN classification. ‡ Includes intracranial and extracranial 

haemorrhage, *Fisher Exact P value for small values 

 

3.4 Discussion  

The overall incidence of malposition was 68% in labour and 18% at birth. Key associations 

with malposition were high maternal BMI and a right fetal occiput position. Women with a 

fetal malposition were more likely to have labour augmented with oxytocin, epidural analgesia, 

longer first stage labour, and give birth by rotational operative vaginal delivery or emergency 

caesarean section compared with women without a fetal malposition. Fetal malposition was 

associated with fewer episiotomies and postnatal urinary catheterisations. None of the infant 

outcomes assessed were associated with fetal malposition in labour. 

A strength of this study is the novel approach of assessing outcomes of OP/OT occurring during 

first and second stage labour rather than only those with a persistent OP/OT in second stage 

labour or at birth, allowing assessment of outcomes before a spontaneous anterior rotation. The 

findings provide contemporary information about fetal malposition in labour including 

maternal demographics, specifics of labour, and maternal and infant health outcomes from the 

first and second stages of labour. While digital diagnosis of fetal position has a reported 

inaccuracy of 14-41% in the first stage of labour (Hidar 2006; Souka 2003) and 23-27% in the 

second stage (Akmal 2003; Souka 2003) compared to sonographic diagnosis, it remains the 

standard method of assessing fetal position in labour, enabling this study’s outcomes to be 

benchmarked to standard assessment of fetal position in the clinical setting. 
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The findings should be considered in light of several limitations. This was a descriptive study 

and therefore cannot establish causality. The study inherently has a reduced OP/OT sample by 

the time of birth due to anterior rotations during labour, and so carries the risk of under-

reporting any associated adverse outcomes rather than over-reporting. As previously described, 

vaginal examination of fetal position is less accurate than sonographic diagnosis. Data were 

sometimes not available for some of the study outcomes due to an absence of documentation 

in the medical records. 

Maternal age, parity, and previous caesarean were not associated with malposition, consistent 

with findings from other studies investigating malposition in early labour (Akmal 2004b; 

Eggebo 2015; Hidar 2006), as opposed to studies assessing fetal malposition during second 

stage labour which did report an association with these factors (Akmal 2004b; Cheng 2006b; 

Fitzpatrick 2001; Ponkey 2003). 

Increased BMI was the only maternal factor found to be associated with fetal malposition. The 

association of higher maternal BMI with fetal malposition is consistent with existing research 

(Akmal 2004b; Cheng 2006b), including a large retrospective study of 30,839 women with 

persistent OP (Cheng 2006b). Other studies have found no relationship between BMI and fetal 

malposition (Hidar 2006; Phipps 2014b). The relationship between a high BMI and fetal 

malposition is unclear. Sedentary postures (sometimes favoured by women who are obese or 

overweight) are associated with posterior fetal rotation (Molina-Reyes 2012) and reclining 

postures may encourage malposition through the application of gravitational forces on the fetal 

spine (Andrews 2004).  

The malpositioned fetal occiput was more commonly located on the right side in this study, 

consistent with previous studies (Blanc-Petitjean 2018; Guittier 2016).  

An anterior placenta was not associated with OP/OT in labour in this study, contrary to the 

findings of other studies (Gardberg 1998; Hidar 2006; Lieberman 2005). However, placental 

position information was missing for 17% of women which may have influenced this finding. 

The convex structure and location of anterior placentae has been suggested to impede anterior 

rotation of the fetal spine (Gardberg 1998). 

Induction of labour was not associated with malposition, consistent with the findings of a 

previous study (Cheng 2006b). However, in contrast to the report by Cheng and colleagues, 

this study saw an increased use of oxytocin to augment labour after excluding IOL, possibly 
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related to reports of improved anterior rotation with the use of oxytocin (Blanc-Petitjean 2018).  

Other evidence related to the use of IOL and oxytocin augmentation with fetal malposition is 

inconsistent (Akmal 2004b; Fitzpatrick 2001; Lieberman 2005; Phipps 2014b; Ponkey 2003). 

Similar to previous research (Cheng 2006b), artificial ROM was more prevalent after 

controlling for oxytocin use yet differed in this study as artificial ROM was not significant after 

controlling for IOL.  

This study’s finding that malposition resulted in a longer first stage labour has previously been 

reported (Cheng 2006b; Ponkey 2003). The study saw no association with a longer second 

stage as previously reported (Eggebo 2015), contrary to other reports (Phipps 2014b; Ponkey 

2003; Senecal 2005). The association of epidural use with fetal malposition is well established 

(Akmal 2004b; Cheng 2006b; Fitzpatrick 2001; Lieberman 2005; Ponkey 2003)  and likely 

relates to the longer length of labour reported here and by other studies (Cheng 2006b; 

Fitzpatrick 2001; Ponkey 2003) and maternal back pain (Gardberg 1998; Guittier 2016).  

The rate of anterior rotation (74%) by the time of birth is similar to other studies (Akmal 2004b; 

Souka 2003). Consistent with published research, our study found birth following a malposition 

in labour was more likely by caesarean section (Akmal 2004b; Fitzpatrick 2001; Gardberg 

1998; Lieberman 2005; Phipps 2014b; Ponkey 2003; Souka 2003), and less likely by normal 

vaginal birth (Fitzpatrick 2001; Phipps 2014b; Ponkey 2003). Fetal malposition was associated 

with PPH secondary to caesarean section, similar to another study (Aiken 2015), although not 

following vaginal birth (Cheng 2006b). Overall perineal trauma was not associated with fetal 

malposition as found in a recent study (Phipps 2014b), although other studies have reported a 

high prevalence of perineal trauma associated with malposition (Cheng 2006b; Fitzpatrick 

2001; Ponkey 2003).  

Infant outcomes were similar in women with a fetal malposition compared to women with no 

malposition in this study, consistent with some previous research (Fitzpatrick 2001; Phipps 

2014b). This is in contrast to earlier large cohort studies that reported adverse infant outcomes 

associated with persistent fetal malposition in the second stage of labour including NICU 

admission (Cheng 2006c; Dahlqvist 2017), birth injury (Liljestrom 2018), Apgar score <7 at 5 

minutes (Dahlqvist 2017), and low cord pH (Cheng 2006c). The rate of anterior rotation during 

labour in the OP/OT group may explain the similar infant outcomes between groups in this 

study. Birthweight was not associated with malposition in labour, consistent with several other 

studies (Fitzpatrick 2001; Gardberg 1998; Ponkey 2003).  



Chapter 3 

145 

 

Further research exploring effective interventions to correct fetal malposition during labour 

could lead to significant improvements in maternal health.       
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Chapter 4 Midwives’ views on the acceptability of a future trial of 

the Sims posture for fetal malposition in the context of their 

knowledge and practice: a mixed methods study. 

The study titled “Midwives’ views on the acceptability of a future trial of the Sims posture for 

fetal malposition in the context of their knowledge and practice: a mixed methods study” has 

been published in the European Journal of Midwifery (Barrowclough 2022a). The abstract and 

key words were removed according to the University of Auckland (2016) Guide to Theses and 

Dissertations.  

4.1 Background 

Chapter Four aims to address in part Research Question 2) What is the current New Zealand 

practice for the management of women who present with an occipito-posterior position during 

labour? There is little published evidence of New Zealand midwifery practice for OP/OT 

malposition or the knowledge that underpins this practice. This information can provide context 

to the findings of the retrospective review in Chapter Three. The chapter also aims to address 

Research Question 3) How feasible is it to conduct an RCT into the effectiveness of maternal 

posture during occipito-posterior labour to improve outcomes for mothers and babies in New 

Zealand? The following survey of midwives thus assesses local midwifery knowledge and 

practice surrounding fetal malposition; and helps clarify the differences between current 

practice and a ‘novel’ future trial intervention, the Sims posture on the same side as the fetus, 

and how acceptable a trial of this posture might be perceived. Collaboration with a trial could 

be influenced by several factors, not least midwives’ commitment to espoused views on what 

causes malposition and how to correct or manage it. 

Preparatory work included a draft proposal and presentation to the Māori Advisory Group at 

the Liggins Institute and responsiveness to their feedback in the design of a written protocol 

(Appendix 2); gaining approvals from the Auckland Health Research Ethics Committee 

(reference no.000133) and the ADHB Research Review Committee for Women’s’ Health and 

Neonatal (reference no. 8646); and disclosure of ethical approval to the University of Auckland 

Ethics Committee. 
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4.1.1 Rationale 

The World Health Organization (WHO) recommends non-supine positions in labour and 

freedom in position and movement throughout labour (World Health Organization (WHO) 

1996). These guidelines may help prevent OP/OT presentation, however, there is a lack of 

consensus on how to effectively manage malposition in labour (Bueno-Lopez 2018; Desbriere 

2013; Guittier 2016; Hunter 2007; Le Ray 2016; Ou 1997; Phipps 2021). The Royal College 

of Midwives note the lack of evidence for interventions to correct fetal malposition in labour 

(The Royal College of Midwives 2012). Postural interventions for fetal malposition include 

use of the hands and knees with or without pelvic rotation, tilting or shaking (Stremler 2005), 

lateral (Bueno-Lopez 2018) or Sims (Wu 2001) on the same-side-as-fetus, lateral (Le Ray 

2016) or Sims (Liu 2018) opposite-to-fetus, Walcher’s position (Fothergill 1896), and hip 

hyperflexion (Liu 2018), and are the subject of a recent Cochrane systematic 

review(Barrowclough 2022c).  

Midwives are the main care providers during labour and birth providing effective maternity 

care globally (Renfrew 2014). Whilst legislation in New Zealand (Section 88 of the New 

Zealand Public Health and Disability Act 2000) provides women choice of lead maternity carer 

(self-employed midwife, hospital-team midwife or private obstetrician), midwives are the 

predominant maternity care providers, providing around 87% of maternity care (Ministry of 

Health. 2019). Any future RCT of posture for malposition in labour will require midwife 

collaboration, given that use of a single posture may conflict with midwives’ current practice 

guidelines.  

4.1.2 Aim and objectives 

This study aimed to assess the acceptability of a future RCT of maternal posture in labour for 

fetal malposition. Specific objectives were to assess current midwifery practice for women with 

fetal malposition; the origins of the knowledge underpinning this practice; and enablers and 

barriers of a future RCT of maternal posture in labour for fetal malposition to improve maternal 

and infant health outcomes. 

 



Chapter 4 

148 

 

4.2 Methods 

4.2.1 Study Design  

A mixed methods triangulation design based on a convergence parallel model was used 

(Creswell 2018). In this method separate parallel quantitative and qualitative data analyses are 

merged to assess the ways in which the findings converge and diverge. In this study, separate 

collections and analyses of survey and focus group data were performed simultaneously. The 

findings were converged during the interpretation to validate and enhance the quantitative 

survey data with the in-depth qualitative findings. An anonymous web-based survey created 

using Qualtrics software (Qualtrics, Provo, UT) comprised 19 questions including seven 

sociodemographic questions (Appendix 6). Some display logic and open-ended questions were 

used. For example, ‘Do you have any views on what might cause fetal malposition? Please 

select one. Please explain what you think might cause fetal malposition:’ Likert scales ranged 

from three to nine. The survey was piloted by several midwives and refinements were made; 

accordingly, for example, inclusion of the words ‘please specify’ and use of a neutral facial 

expression for the illustrated figure. Focus groups with midwives were conducted by the 

midwife-researcher to contextualise and validate the survey findings. A semi-structured 

interview guide provided a framework for focus group discussions (Appendix 7). Ethics 

approval for the study was granted by the Auckland Health Research Ethics Committee (Ref 

000113) in conjunction with locality approval.  

4.2.2 Setting  

Following ethical approval, invitations to participate in the survey and focus groups, including 

participant information sheets (Appendix 6 and 8), were emailed via the staff newsletter by 

labour and birth managers at Auckland Hospital and Ngā Maia Aotearoa (A national Māori 

birthing association). Posters advertising the study were displayed on noticeboards within the 

birthing units. Midwives could access the survey via an email link or a QR code displayed on 

study posters. Paper copies of the survey were available on request. Consent was denoted by 

completion of the survey. Survey completion time was about seven minutes.  

Written signed consent was collected from participants prior to focus group commencement 

(Appendix 8). Focus group field notes were made by a non-midwife research assistant, 

independent of the study, who attended the focus groups and transcribed the audio recordings. 

A verbal summary of the discussion was given at the end of each focus group by the midwife-
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researcher to enable participants to confirm or refute whether the content of the session was 

accurately summarised. Transcripts from the focus groups were labelled FG 1, FG 2, FG 3, FG 

4 to maintain confidentially. 

4.2.3 Participants  

Midwives providing labour and birthing care (n=126) during the past year at Auckland Hospital 

(a tertiary maternity centre with more than 6500 births annually) were invited to participate. 

Māori (New Zealand’s indigenous population) midwives are under-represented at Auckland 

Hospital (National Women's Health 2019). Therefore, Māori midwives practising in South 

Auckland (n=12), an area with a high proportion of Māori, were also invited to participate in 

the survey and focus groups. South Auckland Pasifika midwives, who frequently collaborate 

with Māori regarding under-representation issues, were also invited to participate in the focus 

group held in South Auckland.  

4.2.4 Variables  

Midwives’ knowledge, practice, and views on an RCT of maternal posture in labour for 

correction of fetal malposition were assessed, including estimated number of overall labours 

and fetal malposition labours attended annually. Cultural views on the use of maternal posture 

may differ among New Zealand midwives and those of minority ethnicity may share or wish 

to represent the views held by others in their communities. Therefore, socio-demographic 

domains of interest included prioritised ethnicity (Stats NZ Level 1); midwifery practice (self- 

employed or employed); practice setting (home, primary hospital [no 

anaesthetic/obstetric/neonatology services], or secondary/tertiary hospital); highest midwifery 

qualification; additional education; and years of overall midwifery practice. 

Midwives’ views on the causes of fetal malposition, related care practices, effects of maternal 

posture on fetal position, and sources of knowledge were sought. In addition, their views on 

the acceptability, safety and ease of fetal monitoring regarding the Sims posture (Atwood 

1976), described in the survey as ‘lying on the side inclined towards prone during labour’, and 

likelihood of participation in a trial of this posture were sought. The term ‘participation’ was 

used, as midwives’ collaboration was inherent. However, future trials will require consent from 

the pregnant woman. Measures were number, percentage and probability. 
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Focus groups further explored midwives’ views on the acceptability of an RCT. Domains of 

interest included acceptability of participation in an RCT and perceived barriers and enablers 

for participation.   

4.2.5 Analyses  

Survey quantitative data were described as frequencies and percentage. The probabilities of 

parametric data and non-parametric data were analysed descriptively by cross-tabulation using 

chi squared statistics in SPSS (SPSS for Windows version 27, SPSS Inc., Armonk, NY, USA). 

Fisher exact test was used where cells had values less than five. Cross-tabulation was 

performed using chi square to determine the influence of respondent characteristics on 

participation in an RCT.  

A general inductive approach was used to analyse the thematic content from the focus group 

and free text survey data (Braun 2006; Thomas 2006). Trello software (Trello Inc., Atlassian) 

was used to organise and code free text into themes and sub-themes labelled by participant or 

focus group (e.g., P1 or FG1). Consensus regarding coding of themes was reached through 

discussion with a second reviewer (BK). Themes and subthemes were condensed into 

predominant themes/subthemes using a deductive approach, enabling less frequent yet 

important minor themes to remain. The qualitative data was reported according to the 

consolidated criteria for reporting qualitative research [COREQ] guidelines (Tong 2007). 

4.3 Results 

4.3.1 Survey 

The survey was available to access for five months between July and December 2020, extended 

beyond the planned two months due to the COVID-19 pandemic. During the survey period, 

36% (n=50/138) of the eligible midwives completed the survey. The majority of respondents 

(n=37/50) accessed the survey via the link contained in the survey invitation email, one quarter 

(n=7/50) accessed the survey via QR code, or completed paper surveys (n=6/50). 

Over two-thirds of respondents were New Zealand European or European (n=33/50), four 

participants identified as Māori, nine as Pacific Peoples/Other, and four as Asian (Table 4.1). 

Over half (n=28/50) of the midwives were self-employed. Most midwives (n=44/50) provided 

labour care in a secondary or tertiary unit at least some of the time. Just under one third of 
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respondents (n=16/50) provided labour care in a primary birthing unit, and one quarter 

provided labour care in clients’ homes (n=13/50). Most had at least a Bachelor midwifery 

degree (n=38/50) and 20 had engaged in additional tertiary education (including Certificate 

n=5, Diploma n=4, and ≥ Bachelor’s degree n=7). Over half of the midwives surveyed had 

more than five years’ experience (n=35/50), and 15 had more than 20 years’ experience. Most 

midwives (n=27/50) attended more than 50 women in labour annually. Two-thirds (n=33/50) 

of midwives attended more than 10 women in labour with a fetal malposition annually. 

 

Table 4.1. Characteristics of midwifery survey respondents (n=50). 

Midwife characteristics Total n=50 

Ethnicity:   

  Māori   4  

  Pacific Peoples/Other   9  

  European   33 

 Asian   4 

Type of current midwifery practice:   

  Self employed   28 

  Employed   27 

Location of labour care:  

  Primary unit   16 

  Secondary/tertiary unit   44 

  Home/other   12 

Highest midwifery qualification:  

  Certificate   3 

  Diploma/Advanced diploma   9 

  Bachelor’s degree or higher   38 

Additional tertiary education/enrolment:  

 Yes   20 

 No   30 

Years of practice:  

 0 - 5   15 

 6- 10   10 

 11 - 20   10 
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Midwives’ knowledge and care practices for women with a fetal malposition: 

Respondents derived knowledge of fetal malposition from reflection on practice (n=41/50), 

discussion with peers n=34/50, and ideologies n=28/50. One third (n=17/50) derived their 

knowledge from published research.  Other sources of information included Chinese medical 

training, personal experience, and training workshops. Three quarters of midwives (n=36/50) 

had views on what caused fetal malposition. Free text indicated these included maternal 

posture, pelvic and abdominal anatomy, being sedentary, lack of antenatal education, body 

mass index, and early epidurals. Thirteen midwives indicated they were either unsure or did 

not know what caused fetal malposition. Most (n=40/46) midwives agreed maternal posture 

affected fetal position.  

Midwives commonly reported using a regular change of maternal position (n=42/50) and use 

of the peanut-ball (an inflatable peanut shaped device placed between the knees) (n=33/50) as 

care practices for fetal malposition in labour (Figure 63). Other techniques selected from a range 

of nine options included Rebozo technique (10%), women’s choice/intuition (16%), 

acupuncture/reflexology (7%), massage (8%), and maternal posture (13%). The range of 

maternal postures described by respondents in free text included hands and knees, side lying 

(including on the same side as fetal back), exaggerated Sims position, knees to chest, leaning 

forwards, ‘Walcher’s’ position (Fothergill 1896), abdominal lift and tuck, correcting the pelvic 

 21 or more   15 

Women in labour attended per year:  

 1-10   6 

 11-30   9 

 31-50   8 

 51 or more   27 

Women with fetal malposition attended per year:  

 1-10   17 

 11-20   15 

 21-30    8 

 31 or more   10 
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tilt, position changes, pelvic rotation/shaking (including in a head down, bottom up position), 

hip swing/press, kneeling, walking, walking sideways or stairs, standing, and upright sitting, 

including on Swiss ball. 

Figure 63. Care practices used by survey respondents for women with fetal occiput 

posterior position in labour. 

 

 

Most midwives thought maternal posture ‘definitely’ or ‘probably’ affected fetal position in 

labour (n=40/50) (Figure 64), and most indicated they would ‘definitely’ (n=41/50) or 

‘probably’ (n=3/50) recommend a specific posture to women if it ‘led to a 20% reduction in 

caesarean section births’.  

Most midwives (n=32/50) had no safety or other concerns regarding the Sims posture. Fetal 

monitoring in the Sims posture was viewed as definitely not or probably not difficult by nearly 

three quarters of midwives (n=37/50) compared to ‘moderately or very difficult’ by just over 

one fifth (n=11/50).  
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Figure 64. Midwife survey responses relating to the acceptability of a future trial of 

maternal posture for fetal malposition (n=50). 

 

 

Acceptability of a future trial and the influence of midwife characteristics 

Midwives were ‘very supportive’ [definitely yes] (n=31/50) or ‘mostly supportive’ [probably] 

(n=12/50) of a future trial of maternal posture, with no respondents opposed (Figure 64). 

Willingness to participate in such a trial was viewed as ‘extremely likely’ or ‘somewhat likely’ 

by over two-thirds of respondents (n=35/50). Participation was positively influenced by 

midwifery experience (Appendix 5). Midwives attending 11-50 women in labour annually 

were ‘somewhat likely’ to participate (n=11/17) in a future trial, while those attending more 

than 50 women in labour annually were ‘extremely likely’ to participate (n=14/27), and those 

who were ‘neither likely nor unlikely’ or ‘extremely unlikely’ attended 1-10 women in labour 

annually (n=2/6) (P=0.014). Over one-third (n=18/50) of secondary or tertiary midwives were 

‘extremely likely’ to participate compared to four midwives working exclusively in primary 

locations who were ‘unsure’ (P=0.008).  

4.3.2 Focus groups 

A qualitative study using four focus groups attended by 19 midwives was conducted during 

August and September in 2020. Participants attended venues at the tertiary hospital (n=9), a 

community maternity centre (n=7) and a primary birthing unit (n=3). There was a mix of self-

employed and employed midwives at the hospital focus groups, and the community focus 

groups were predominantly made up of self-employed. One fifth of participants self-identified 

as Māori in discussion. Focus groups ran for 30-45 minutes. All groups were satisfied that 

distributed verbal summaries accurately depicted discussions.  
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Initial analysis of transcripts produced 22 themes and 15 subthemes. Saturation of the themes 

(Guest 2016) was reached after FG3. FG4 provided additional nuances to common themes 

identified in earlier focus groups. Six dominant themes emerged, with two to three subthemes 

per theme (Table 4.2). Links between themes were found through common subthemes. Themes 

included: practice, trial design, relevance of topic, knowledge and skills, diagnosis, and 

compliance.  

The ‘practice’ theme related to how midwives manage fetal malposition and included 

subthemes of flexibility, midwife’s toolbox, and pride. Focus groups held in primary settings 

expressed more optimism over their practice in cases of malposition. Midwives often reported 

using several postures in succession demonstrating a belief in flexibility of postures. Pride 

included pride of practice and fear of loss of pride. The ‘practice’ theme had links with 

‘relevance of topic’ and ‘compliance’ (subtheme ‘supportive of trial’). Examples of these 

subthemes are listed: 

FG1:PA “It’s usually posture so there is a sequence of different exercises you can do. 

You were with me on the course.” (Connectivity to the group). FG2: PB “…don’t we 

[normally have women], not in one position?” (flexibility) 

FG4:P2 “It would be really good to give midwives another kind of tool in their kete 

[bag].” (toolbox) 

FG1:PR “I’ve seen… core staff taking real pride in it [the peanut ball]”; FG4:P2 

(preferring an observational study) “would feel a lot more comfortable without the 

judgment either, midwives could do it” (pride) 

‘Trial design’ was a broad theme encompassing some participants questioning whether a trial 

was necessary, whilst others made suggestions regarding the trial design. Subthemes included 

fact-finding, other trials, eligibility, incentives, and control group inferior. Some interpreted 

the control group to mean control of practice rather than control of the experiment, so it was 

reiterated that ‘control’ meant usual care. There was consensus that incentives for women were 

expected but mixed opinion regarding incentives for midwives. A before and after 

observational study was preferred by some midwives to reduce conflict regarding trial 

allocation if the intervention was perceived preferable. ‘Trial design’ inter-linked with the 

themes: practice (subtheme flexibility), diagnosis (subtheme accuracy) and compliance 

(subtheme comfort). Quotation examples include: 
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FG2: PZ “What is care as usual?” (fact-finding) 

FG4:P2 “[In another] study through labour … we didn’t get put into control groups, 

we just did a survey after” and “…it’s a shame that it couldn’t be like a retrospective 

study on how we [currently] practice without restricting or prescribing positions.” 

(Other trials) 

FG1:PR “if you don’t [include…] then you’re taking out quite a lot of women that have 

inductions…[who] are most likely to end up with malpositioned babies because they’re 

on their backs…” (eligibility) 

FG3:P1 “…if we want to support our families…[then] we don’t need payment.” 

(incentives) 

FG1:PR “I’d find it really hard … in the control group and the posture was in the 

experimental, not to do that technique” (control group inferior) 

‘Relevance’ described how relevant research into fetal malposition in labour was perceived. 

The theme was widely viewed as important due to the prevalence of malposition and associated 

operative births. Subthemes were ‘caesareans’ and ‘supportive of trial’. However, one 

participant described the OP/OT position as a variation of normal because fetal position can 

change. The theme therefore had links with ‘practice’ and ‘compliance’ (subtheme ‘supportive 

of trial’). Examples of these subthemes include: 

FG1:PA “I think the majority of caesarean sections that actually happen in the hospital 

is very likely to do with malposition or malpresentation and failure to progress.” 

FG4:P3 “…the concerning operative rates…posterior babies are hugely alarming for 

me…” (caesareans) 

FG3:P4 “Yeah, I think it’s great.” P:3 “Just because we see it a lot…Big babies, with 

epidurals. It happens a lot here.” (Supportive of a trial) 

FG4:P3 “yeah it’s harder, but it’s actually another version of normal… That doesn’t 

mean it’s not able to be birthed vaginally.” (OP/OT a version of normal) 

The theme ‘knowledge and skills’ conveyed a high level of support for a research trial through 

development of knowledge and tools to improve outcomes. This theme linked with the theme 

‘practice’, for example: 



Chapter 4 

157 

 

FG3:P4 “It would be good to have some more tricks up the sleeve.” 

FG4:P2 “…a research trial would …back up what we’re already trying to say about 

women’s positioning in labour.”   

‘Diagnosis’ relates to how fetal malposition is determined. There was consensus that 

determining fetal malposition by vaginal examination is sometimes difficult. Subthemes were 

‘accuracy’ and ‘toolbox’ relating to  the acquisition of sonographic skills. Other skills including 

abdominal palpation were proffered as diagnostic tools. For example,  

FG3:P3 “most people do find it hard…they’re like, ‘it’s really hard to tell’…so…how 

accurate is it going to be.” (accuracy) 

FG1:PA “…There are signs, there is delayed second stages. So many signs that you 

can put together that you know the baby is OP.”  

FG1:P3 “Yeah, scanning a new skill”; FG2: P x 4 “I would love to learn how to scan” 

“Yeah, I’d like to”/ “it’d be great.” (toolbox) 

‘Compliance’ describes maternal and midwifery compliance to the protocol. The former 

frequently related to the woman’s comfort or restlessness, but inclusion of epidurals in the 

protocol brought reassurance. Subthemes included ‘comfort’, ‘intrusion of research’, ‘if 

trusted’, ‘critical care’ (for example if responses to fetal bradycardia resulted in a breach of 

protocol), and ‘time constraints’ for paperwork and compliance checks, for which tick boxes 

were preferred. This theme linked with ‘trial design’ (subtheme ‘control group inferior’) and 

‘practice’. Examples of the subthemes include: 

FG2: PB “Is she able to stay in that one position for so long?... With the epidural that 

would be ok.” (comfort) 

FG2: PK don’t know if I like the idea of someone extra because we have people come 

in all the time already.” (intrusion) 

FG2: PJ “I don’t know that we’ve got time to be checking on one another. But… if 

we’ve committed… we’ll do it.” (time) 

FG3:P4:“Why would you need to countersign? Can you not just like, trust the 

practitioner?” (If trusted) 
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FG2:P1 “…for the fetal heart.” P2 “...epidurals that are more effective on one side 

than the other.” (Critical care) 

 

Table 4.2. Midwife respondent themes and subthemes. 

Theme Subtheme 

Practice Flexibility 

Toolbox 

Pride 

Trial design Fact finding 

Other trials 

Eligibility 

Incentives 

Control group inferior 

Relevance Caesareans 

Supportive of trial 

OP/OT version of normal 

Knowledge/skills Toolbox 

Diagnosis Accuracy 

Toolbox 

Compliance Comfort 

Intrusion 

Time 

If trusted 

Critical care 

 

4.4 Discussion 

This study assessed the knowledge and practices surrounding fetal malposition in labour of 

Auckland midwives who participated in surveys and focus groups, and their attitudes toward a 

future trial of maternal posture for correcting fetal malposition in labour. The ethnic 

composition of the survey respondents closely resembled the hospital midwifery staff profile 

(National Women's Health 2019) complimented by self-employed midwives. Inviting South 

Auckland Māori midwives to participate was an important step to reflect Māori.  

Strengths of the study include: rarely-collected information on midwives’ views surrounding 

malposition, rich ethnographic context of enablers and barriers for a future trial protocol, and 

insight into midwives’ attitudes that may impact on trial recruitment (Houghton 2020). The 

findings reflect a range of Auckland midwives by location of practice, type of midwife, and 
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ethnicity, enabling the findings to be generalised. The midwife-researcher brought inside 

knowledge of the labour care milieu to build the framework for discussion. The nature of a 

homophilous relationship may have aided recruitment (Råheim 2016), though given the high 

commitment required to attend a focus group, this effect may have been limited. 

The findings of the mixed methods study need to be considered in light of several limitations. 

The survey may have yielded different results had a higher response rate been achieved. The 

burden of restricted practice and stress during the Covid-19 pandemic is likely to have 

negatively affected response rates. Whilst potential respondents were followed up, incentives, 

which are known to increase participation (Cho 2013), were not offered due to the challenge 

of distribution via an anonymous online survey. The survey topic of maternal posture for fetal 

malposition could have caused bias in how midwives responded to questions concerning 

knowledge and practice of fetal malposition. The potential risk of researcher bias in 

interpretation of qualitative data was mitigated by using a second non-midwife reviewer to 

agree on coding.  

The 36% survey response rate from midwives was lower than in other studies, including a 

meta-analysis of 48 surveys of nurses, physicians and allied health professionals, mostly from 

the United States, (53%) (Cho 2013), and two surveys in Australia of midwives (57%) (Phipps 

2014a) and obstetricians (Phipps 2012) concerning their views on manual rotation. The rate of 

saturation of themes was consistent with a thematic analysis of 40 focus groups with health 

care consumers (Guest 2016).  

Knowledge and practice 

Over 80% of midwives thought maternal posture affects fetal position and had views on what 

causes malposition. None of the respondents referred to the effect of gravity on fetal position 

despite gravity underpinning the hypotheses of several published trials (Gizzo 2013; Guittier 

2016; Kariminia 2004; Le Ray 2016; Molina-Reyes 2013; Ou 1997; Stremler 2005; Wu 2001). 

Furthermore, only one third of midwives derived knowledge of malposition from published 

research. Whether this reflects the lack of consensus in published literature on best practice for 

malposition or reflects a gap in knowledge translation (Le May 1998) is uncertain. Midwives’ 

current practice broadly reflects the hospital guideline “Intrapartum Care - Physiological 

Labour and Birth” (National Women's Health 2020), which cites the WHO (World Health 

Organization (WHO) 1996) recommendation to encourage use of non-supine positions and 

freedom in position and movement throughout labour. Use of the peanut-ball was a popular 
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practice. An RCT reported use of the peanut-ball by primiparous women in first stage labour 

did not shorten the duration of labour or reduce fetal malposition or caesarean sections (Mercier 

2018), however, it did provide comfort. 

Acceptability of a future RCT  

The majority of midwives indicated they would recommend a specific maternal posture for 

correction of a fetal malposition if it reduced the risk of a caesarean section by 20%. A similar 

readiness to change practice was reported in surveys assessing midwives and obstetricians’ 

readiness to perform manual rotation in the second stage of labour to reduce caesareans by 15-

18% (Phipps 2014a; Phipps 2012). Midwives were widely supportive of future labour research 

on fetal malposition and were either unsure or would participate in trials of maternal posture 

for malposition. Training workshops on fetal monitoring in different maternal postures may 

build midwives’ confidence in the use of posture given nearly one quarter considered this 

difficult in the Sims posture.  

A future RCT was viewed positively by most midwives, including midwives who wanted 

evidence for postures already used in practice. Some differences were found between focus 

groups. For example, focus groups held in primary care settings expressed more optimism 

regarding their current practice in cases of malposition, which may reflect the autonomous and 

continuous model of care within self-employed midwifery. However, this optimism may relate 

to the 80% of fetuses that do rotate anteriorly from a malposition in labour (Akmal 2004b; 

Lieberman 2005; Souka 2003) rather than the fetuses that remain persistently OP/OT. The 

secondary/tertiary setting focus groups were more pessimistic of expected outcomes of 

malposition in labour, which may reflect the outcomes and tertiary response to the 20% of 

women with persistent malposition.  

Enablers for future trial collaboration 

Accurate diagnosis of malposition through the acquisition of sonographic skills was popular 

among midwives consistent with another study in which three quarters of midwives indicated 

a desire to acquire the skill (Phipps 2014a). Considering sonographic diagnosis of malposition 

by a novice is accurate following brief training (Ramphul 2012), acquisition of this skill by 

midwives could eliminate the intrusion of qualified sonographers during labour whilst enabling 

blinding of the participating midwife when another midwife performs sonography. Focus 

groups endorsed the use of incentives for pregnant trial participants, reflecting the Cochrane 
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Review findings of Houghton and colleagues (Houghton 2020). The use of tick-boxes for any 

data collection required by the midwife would enhance collaboration, as it had proven quick 

and easy in other trials. The majority of survey respondents considered the Sims posture safe, 

which may reflect a recent local study finding improved fetal oxygenation during lateral 

maternal postures compared to supine postures (Carbonne 1996; Stone 2017). 

Barriers for future trial collaboration  

The tendency to manage malposition according to normal labour guidelines which encourage 

flexibility of postures and mobility may present a challenge for collaboration with a trial of a 

single posture, especially if midwives anticipate discomfort from extended time in the posture.  

Interestingly, use of a single specified posture was assessed as acceptable by women 

participating in an RCT of hands and knees posture for fetal malposition in labour (Stremler 

2005). Furthermore, if a specific posture was found to facilitate anterior rotation, women may 

regard a degree of restriction as worthwhile. Other barriers related to a perceived lack of 

equipoise between the trial groups if the intervention posture was unavailable to the control 

group or the intervention group lacked the flexibility of the control group. It is possible some 

midwives misunderstood the word ‘control’ to mean restriction. On occasion, fast evolving 

conversation during the focus groups prevented clarification of terminology used by 

participants. The terms ‘free posture’ and ‘intervention posture’ rather than experimental and 

control groups, may improve comprehension of pre-trial information. As midwives’ pride of 

practice was a minor theme, feeling judged on outcomes of midwifery care may present a 

psychological barrier for midwives to collaborate with an RCT.  

 

4.5 Conclusions 

Our study suggests current midwifery practice concerning fetal malposition utilises flexibility 

of maternal posture. Whilst midwives were supportive of a future RCT of maternal posture for 

fetal malposition, midwifery collaboration may be enhanced if the intervention includes 

periods of mobility, and training is provided for fetal monitoring in the Sims posture. 

Furthermore, staff preparation with an emphasis that no intervention is superior until rigorously 

tested may address any concerns surrounding trial equipoise and eliminate conflict over trial 

group allocation.  
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Chapter 5 Pregnant women’s views on the acceptability, enablers, 

and barriers of participation in a randomised controlled trial of 

maternal posture for fetal malposition in labour. 

The study titled “Pregnant women’s views on the acceptability, enablers, and barriers of 

participation in a randomised controlled trial of maternal posture for fetal malposition in 

labour” has been published in the European Journal of Midwifery (Barrowclough 2022c). The 

abstract and key words were removed according to the University of Auckland (2016) Guide 

to Theses and Dissertations. 

5.1 Background 

Chapter Five aims to address in part Research Question 2) What is the current New Zealand 

practice for the management of women who present with an OP position during labour? 

Knowledge of pregnant women’s understanding of malposition and how it is managed using 

maternal posture provides insight into how well this practice is perceived and how widely it is 

known. The chapter also addresses Research Question 3) How feasible is it to conduct an RCT 

into the effectiveness of maternal posture during OP labour to improve outcomes for mothers 

and babies in New Zealand? Whether women consider a trial and/or a posture acceptable has 

implications for trial recruitment and is therefore an important precursor to ethics and funding 

approvals. 

Preparatory work included a draft proposal and presentation to the Māori Advisory Group at 

the Liggins Institute and responsiveness to their feedback in the design of a written protocol 

(Appendix 2); gaining approvals from the Auckland Health Research Ethics Committee 

(reference no.000133) and the ADHB Research Review Committee for Women’s’ Health and 

Neonatal (reference no. 8646); and disclosure of ethical approval to the University of Auckland 

Ethics Committee. 
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5.1.1 Rationale 

Approximately one quarter of all women in labour experience fetal malposition (Akmal 2004b) 

and are thus at risk of a wide range of maternal (Cheng 2006b; Fitzpatrick 2001; Lieberman 

2005; Ponkey 2003; Senecal 2005) and infant morbidities (Ashwal 2016; Cheng 2006c; 

Liljestrom 2018). In addition, malposition has an emotional impact on some women, for 

example, a narrative study describing ‘conversations’ with 50 women revealed women’s anger 

at not being told of the fetal position in labour, thereby missing the opportunity to apply gravity 

to posture; the sense of loss from caesarean section; and stress from knowing there is a 

malposition (Ellis 2015). Several RCTs of maternal posture assess the safety and effectiveness 

of interventions to improve maternal and infant outcomes of fetal malposition (Bueno-Lopez 

2018; Desbriere 2013; Gizzo 2013; Guittier 2016; Le Ray 2016; Liu 2018; Molina Reyes 2010; 

Ou 1997; Stremler 2005; Wu 2001). However, the efficacy of maternal posture to correct 

malposition remains inconclusive, indicating further RCTs are needed. Some studies have 

assessed women’s views during a trial or retrospectively, on the comfort and acceptability of 

the hands and knees posture (Guittier 2016; Molina-Reyes 2012; Stremler 2005). However, 

little is known of women’s understanding of fetal malposition or their views on postures in 

labour for correcting malposition. This information could identify factors influencing women’s 

participation in studies of maternal postures for malposition, and inform the feasibility and 

design of any future RCT. 

Enablers and barriers for participation in RCTs reported in a recent Cochrane systematic review 

relate to methods of recruitment, expectations of improved health, incentives, the burden of 

appointments, confusion between current care and future care, and the influence of care givers 

and family (Houghton 2020). The review included a qualitative study using interviews with 10 

pregnant women who had participated in an RCT of the hands and knees posture twice daily 

from 37 weeks gestation until birth, to assess why they participated and what influenced their 

compliance with the intervention. Only a quarter of women carried out the exercises for various 

reasons including discomfort and forgetfulness. However, the study revealed women highly 

valued midwife-led research and believed midwives best understood labour and birth 

(Chamberlain 2003). The chance of improved health outcomes for the infant has been identified 

as the most likely reason for trial participation (Chamberlain 2003; Oude Rengerink 2015) and 

implies women assumed the intervention was better than the control. Relationships built on 

partnership and advocacy, included in the New Zealand Midwifery Scope of Practice 



Chapter 5 

164 

 

(Midwifery Council of New Zealand. 20 May 2010), may lead to the midwife having an 

influence over a woman’s decision to participate in a research trial during labour. A recent 

retrospective review reported a higher rate of participation in a trial of manual rotation for 

women with fetal malposition during labour rather than in pregnancy (Phipps 2013).  

The Cochrane Review that assessed the use of posture in late pregnancy or in labour for fetal 

malposition found that the hands and knees position did not reduce the risk of a caesarean birth; 

however, back pain in labour was reduced (Hunter 2007). The effectiveness of RCTs including 

this and other postures in labour on fetal malposition has been assessed in an update of the 

Cochrane Review (Barrowclough 2022c). Whether use of maternal posture improves health 

outcomes following malposition in labour is unclear, including whether women consider such 

postures acceptable to use in labour.  

5.1.2 Aim and objectives 

The aim of this study was to assess the acceptability of a future trial of maternal posture for 

fetal malposition. Specific objectives were to assess pregnant women’s awareness of fetal 

malposition and use of maternal posture to correct malposition; their views concerning use of 

the Sims posture in labour; the acceptability of participation in an RCT of maternal posture for 

fetal malposition in labour; and the need for their partner to be involved in the decision to 

participate in an RCT. 

   

5.2 Methods 

An anonymous web-based survey was conducted during 2020 (January-November) among 

pregnant women in the Auckland Hospital region. The region provides primary, secondary, 

and tertiary care to 6,500 women annually from one of four public hospitals in Auckland, a 

contracted private birthing unit, and midwives providing home births. Women needed to be 

aged 16 years or more and receiving care within the Auckland Hospital region to be eligible to 

take part in the survey. Māori (New Zealand’s indigenous population) pregnant women 

comprise around 7% of women cared for by Auckland Hospital’s maternity services however, 

Māori comprise 16% of the national population (2018 Census). Therefore, attempts were made 

to over sample pregnant Māori women by widening their inclusion from at least 24 weeks’ 

gestation, whilst pregnant non-Māori women were included from at least 28 weeks’ gestation.  
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The survey was advertised via brochures and QR coded posters in hospital and community 

clinics, including public and private midwifery and obstetric care settings, and as email 

attachments for some virtual clinics and antenatal classes. Paper copies of the surveys were 

available and could be submitted via a dropbox located in the clinics. Midwives were 

encouraged to share the study brochure with their clients. In addition, the lead researcher (JB) 

discussed the study with pregnant women attending the hospital’s antenatal clinics (low risk 

and diabetes clinics). Follow-up with midwives was made at monthly meetings to seek feed-

back on recruitment and provide additional brochures/posters as required. COVID-19 

pandemic priorities impacted on recruitment; the survey was therefore available to access for 

10 months instead of the planned two months. 

A sample size of 215 was estimated based on the likelihood that a minimum of 50% of the 

views expressed by women in the sample reflect the wider Auckland pregnant population’s 

views, with a 95% confidence level and a margin of error ± 6 based on the hospital’s bimonthly 

birth rate of 1,135 in 2019 using Calculator.net software. 

The survey was created and delivered using Qualtrics software (Qualtrics, Provo, UT) 

(Appendix 4). The questionnaire was piloted with a small number of pregnant women to check 

functionality and comprehension of the questions and was revised accordingly. The survey 

comprised 15 questions. Areas of interest included: respondent background (parity, gestation, 

maternal age, ethnicity, and previous experience of malposition in labour); interest in labour 

research; acceptability of the illustrated Sims posture (including any cultural, religious, 

comfort, safety, or other concerns); willingness to participate in a future RCT (allocation 

explained as random); and desire to consult their partner before consenting to participate. 

Ethnicity was collected based on HISO 10001:2017 Stats NZ level 2 criteria with options to 

select as many as apply, and was therefore prioritised into Stats NZ level 1 criteria including 

Māori, Pacific Peoples, European, Asian, Middle Eastern, Latin American, African [MELAA] 

and Other. 

Quantitative data were described as frequencies and percentage and analysed descriptively 

using chi squared statistics in SPSS (SPSS for Windows version 27, SPSS Inc., Armonk, NY, 

USA). Fisher exact test was used when cells had values less than 5. To determine the influence 

of a respondent’s characteristics on the acceptability of the Sims posture, and participation in 

a future RCT, cross-tabulation was performed using chi square. 
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A thematic content analysis was applied to qualitative data from free text responses using 

Trello software (Trello Inc., Atlassian). Quotes to illustrate themes are identified by a unique 

study ID, age, and ethnicity. Coding of data was agreed using a second non-midwife reviewer 

resulting in some minor revisions. 

Approval for the study was obtained from the Auckland Hospital Health Research Ethics 

Committee (Reference no. 000133).  

 

5.3 Results 

Of the 210 surveys completed, four respondents were ineligible due to maternal age, or 

gestational age leaving a total of 206 respondents. 

Maternal characteristics:  

Most women were aged 26-35 years (75%), between 29-38 weeks pregnant (71%), of European 

(40%) or Asian (36%) ethnicity and had no previous experience of fetal malposition in labour 

(88%) (Table 5.1). 8% of women identified as Māori. There were similar numbers of nulliparous 

and multiparous women, 52% versus 49%. 

 

Table 5.1. Maternal characteristics of survey respondents in Auckland, New Zealand 

during 2020. 

Characteristic Total 

 

n (%) 

 

Age (years): 178  

16 – 25  11 (6) 

26 – 35  134 (75) 

36 – 45+  33 (19) 

Ethnicity: 176  

Māori  14 (8) 

Pacific Peoples  24 (14) 

European  70 (40) 

Asian  63 (36) 

MELAA    5 (3) 

Parity: 204  

None  105 (52) 
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One or more  99 (49) 

Gestation (weeks): 175  

24 – 28   38 (22) 

29 – 33  56 (32) 

34 – 38  69 (39) 

39 +  12 (6.9) 

Previous 

malposition: 

 99  

Yes  26 (26) 

No   73 (74) 

 

5.3.1 Knowledge of malposition 

A quarter of multiparous women had experienced fetal malposition in labour (n=26, 26%) 

(Table 5.1). However, the majority were aware of malposition (76%) mostly from other sources 

(65%) (knew someone who had it, read/heard about it, or other) (Figure 65). Those who had 

never heard of malposition were mostly aged 26-35 years (63.8%, P=0.012), and while more 

women were nulliparous than multiparous (55% cf. 45%) this difference was not significant 

(P=0.459). The majority of women (n=128, 63%) had not heard of using posture in labour to 

correct malposition. For the 57 (28%) women who had heard of the approach, their sources of 

knowledge included online (n=22), midwife (n=17), doula/childbirth educator/antenatal class 

(n=15), magazine/book (n=12), family/friend (n=6), other (n=6), and obstetrician (n=4).  

Free text responses regarding previous level of knowledge about malposition, received from 

seven respondents (three of whom were health professionals) revealed personal/current 

experience, and views that birth was difficult/complicated for example: 

 “I heard it is more difficult to give birth and mum may need a c-section” (P129, age 

26-35 years, Asian). 

Among the 26 women who had a previous labour with a fetal malposition, similar numbers of 

women were satisfied (n=12) or not satisfied (n=10) with their labour, and emotionally positive 

(n=9) or negative (n=10) about their experience. Four women were neutral regarding their 

satisfaction and seven were neutral regarding their emotional experience. 
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Figure 65. Pregnant women’s source of knowledge of fetal malposition, in Auckland, New 

Zealand during 2020 (n=201). 

 

 

5.3.2 Acceptability of the Sims posture 

Just over half of women viewed the Sims posture as acceptable (n=93, 52%) compared to being 

unsure or having concern, and had no concerns regarding comfort, cultural, religious, safety or 

other concerns. 

Free text comments concerning the Sims posture were provided by women in relation to overall 

acceptability (n=25), comfort (n=38), safety (n=14) and other concerns (n=3). 

Themes relating to the overall acceptability of the Sims posture included: need for free 

mobility, spread of epidural, time in position, acceptable “if it works”, comfort and safety. 

Subthemes related to ‘comfort’ included: time in posture, pain, prefer standing or sitting, need 

to move, willing to try, and easier breathing in the posture.   

‘Safety concern’ subthemes included: seeking reassurance that it is safe, squashing the fetus, 

reducing blood supply, fetal monitoring difficulty, risks of pressure sores, and querying 

ligament and nerve irritation. 
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Other concerns regarding the Sims posture included: causing tiredness, difficulty performing 

vaginal examinations, and use of pillow between knees as awkward.  

5.3.3 Influence of maternal characteristics on acceptability of Sims  

Whether a woman considered the Sims posture acceptable was influenced by maternal age, 

ethnicity, and whether they had heard of fetal malposition and the use of maternal posture for 

fetal malposition but was not influenced by any other maternal characteristics (see Appendix 

3). 

Women over 26 years of age were most likely to consider the Sims posture acceptable (55%) 

compared to women aged 16-25 years who were mostly unsure whether the posture was 

acceptable (82%) (P=0.010).  

Women were more likely to be unsure about the acceptability of the Sims posture if they were 

unaware of fetal malposition (41%) compared to those who were aware of it who mostly 

thought it acceptable (77%) (P=0.001). Restricted movement was the predominant theme for 

women who were aware of malposition and thought the posture unacceptable. Women who 

were unaware of fetal malposition were more likely to be unsure whether they had cultural 

concerns (P=0.026), religious concerns (P=0.015), or comfort concerns (P<0.001) related to 

the posture, compared to women who were aware of fetal malposition.  

Similarly, women were more likely to be unsure about the acceptability of the Sims posture if 

they were unaware of using maternal posture for fetal malposition, compared to women who 

were aware of using posture (41% cf. 18%) (P=0.010). MELAA, European, and Asian women 

were more likely to indicate the posture was acceptable (100%, 61%, and 51% respectively), 

compared to Māori and Pacific women who were more likely to be unsure (43% and 63% 

respectively) (P<0.001). Those who considered the posture unacceptable were mostly 

European (n=17, 24%) or Māori (n=3, 21%).  

Women of all ethnicities were most likely to have no cultural concerns regarding the Sims 

posture (71- 96%), followed by not sure (4-21%). European and Māori were the ethnicities 

most likely to have some comfort concerns regarding the Sims posture (41% and 29% 

respectively) compared to other ethnicities (7%). 
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5.3.4 Participation in an RCT of posture for malposition 

The majority of women were interested (n=93, 52%) or very interested (n=60, 33.5%) in labour 

research. However, only 37% (n=67) of women indicated they would participate in a trial of 

maternal posture for fetal malposition in labour (Figure 66). Nearly half of the women (n=85, 

48%) selected ‘maybe’ in response to the question on participation. A similar proportion of 

women indicated they would want to consult their partner before deciding to participate in a 

trial (n=87, 49%).   

Free text comments (n=17) from those not willing to participate in a future RCT (n=27) 

included the themes of freedom within the control group to use the intervention posture; 

wanting to be in the control group; being keen if higher parity, if the posture avoids operative 

birth, if not a long time in the posture; being not keen; ineligibility as planned caesarean; 

deferring decision to doctors judgement; choice to participate or opt out. For example: 

 “The static nature of the position would dissuade me from participating in the study.” 

(P121, age 26-35 years) 

 “…this is my first pregnancy. I would not prefer to participate in a trial as this is a new 

experience for me …however I'd be happy to participate if this were my 2nd or 3rd 

pregnancy...” (P74, age 16-25 years, Pacific Peoples) 

P74, age 16-25 years, Pacific Peoples, “Posterior birth ended in emergency caesarean, 

and unable to attempt a natural birth for further deliveries.” (P74, age 16-25 years, 

Pacific Peoples) 

Finally, five respondents provided other comments including a cultural concern that pillows 

used between the knees to assist the posture should not subsequently be used for the head; that 

they had heard of yoga postures in pregnancy to prevent malposition; a description of a 

previous labour and ventouse extraction birth for fetal malposition; and that they were 

motivated to participate in a future trial (n=2). Examples include: 

 “Having had a long labour when baby was facing the wrong way, I feel quite motivated 

to get involved with any study that might help me or future women with this!!” (P11, 

age 26-35 years, European) 

 “I never heard about this, but if this could help to give birth, I would like to do it.” 

(P71, age 26-35 years, Asian) 
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Figure 66. Pregnant women’s views on the acceptability of an RCT of maternal posture 

for fetal malposition in labour, in Auckland, New Zealand during 2020 (n=179). 

 

 

5.3.5 Influence of maternal characteristics on trial participation 

Respondents identifying as MELAA (n=3, 60%) and European (n=34, 49%) were most likely 

to indicate they would participate in an RCT of posture for malposition compared to Māori 

who were equally likely or unsure (each n=6, 43%), and women of Asian or Pacific ethnicity 

who were most likely to be unsure (n=39, 62% and n=14, 58% respectively) (P=0.037) (Table 

5.2). 

Women who were aware of the use of maternal posture for fetal malposition in labour (n=56, 

28%) were less likely to feel the need to consult their partner to decide on trial participation 

(33%) compared to women who were not aware of the use of posture (54%) (P=0.046). 

The acceptability of a future trial of maternal postures for malposition, was not influenced by 

any other maternal characteristics.   
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Table 5.2 The influence of maternal characteristics on pregnant women’s likely 

participation in a future randomised controlled trial of posture for fetal malposition in 

labour. 

Maternal 

characteristics 

Yes 

n (%) 

 

Maybe 

n (%) 

No 

n (%) 

Total = n 

 

P-value 

Age 

 

    0.204* 

16-25 years  4 (36)  4 (36)  3 (27) 11  

26-35 years 55 (41) 59 (44) 20 (15) 134  

36 years or 

older 

 

 8 (24) 21 (64)  4 (12)  33  

Gestation 

 

    0.311* 

24-28 weeks 13 (34) 22 (58)  3 (8) 38  

29-33 weeks 24 (43) 25 (45)  7 (13) 56  

34-38 weeks 24 (35) 34 (49) 11 (16) 69  

≥39 weeks 

 

  5 (42)   3 (25)   4 (33) 12  

Parity (n=178) 

 

    0.338 

Nulliparous 35 (37) 43 (45) 18 (19) 96  

Multiparous 

 

31 (38) 42 (51)  9 (11) 82  

Ethnicity: (n=176) 

 

   0.037* 

Māori  6 (43)  6 (43)  2 (14) 14  

Pacific Peoples  8 (33) 14 (58)  2 (8) 24  

European 34 (49) 22 (31) 14 (20) 70  

Asian 16 (25) 39 (62)   8 (13) 63  

MELAA† 

 

 3 (60)  2 (40)  0 (0)  5  

Experienced malposition (n=179) 

 

  0.844* 

Yes 11 (42) 11 (42) 4 (15) 26  

No 

 

56 (37) 74 (48) 23 (15) 153  

Heard of malposition (n=179) 

 

   0.075 

Yes 54 (41) 56 (42) 22 (17) 132  

No 

 

13 (28) 29 (62)  5 (11)  47  

Heard of using posture (n=179)    0.506* 

Yes 17 (33) 24 (47) 10 (20) 51  

Not sure  5 (29) 11 (65)  1 (6) 17  

No 45 (41) 50 (45) 16 (14.) 111  
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5.4 Discussion 

Key findings from the survey of 206 pregnant women planning to birth at a tertiary hospital in 

Auckland were: the majority of women knew about fetal malposition; were interested in labour 

research; viewed the Sims posture acceptable and had no cultural, religious, comfort, safety, or 

other concerns with it; were either unsure or would participate in a future RCT of posture for 

fetal malposition; and felt the need to consult their partner before consent. Only 28% of women 

had heard of using posture to correct malposition. 

The response rate of 37% reflects the challenges of the COVID-19 pandemic as well as a 

declining consumer survey response rate seen in other studies to 54% in 2008 (Fink 2011). The 

ethnicity of all participants closely resembled Auckland Hospital’s population profile (National 

Women's Health 2019) in which European and Asian ethnicities are most predominant.  

Similar numbers of women were both disappointed and negative compared to satisfied and 

positive with their previous labour with a fetal malposition, which is of concern when care is 

aimed at women’s satisfaction and emotional well-being. In this study it was not possible to 

elucidate how much a woman’s feelings about the arrival of their baby might confound their 

expression of a previous malposition in labour. Whether feelings, for example, of joy or 

gratitude in their baby, limited a woman’s desire to express negative outlooks requires further 

qualitative research. 

The only maternal characteristic assessed that influenced participation in a trial of posture for 

fetal malposition was ethnicity. Asian and Pacific Peoples were more likely to be unsure about 

participation. Whether cultural variations in levels of certainty is a factor for research 

participation generally or whether uncertainty may have been ameliorated with the use of 

multilingual questionnaires is unclear and requires further research. Women were not 

specifically asked why they would participate, so comparisons cannot be made with the 

Cochrane Review by Houghton and colleagues that assessed factors associated with trial 

recruitment of pregnant women (Houghton 2020).  

Participation in a future RCT was not influenced by age, gestation, parity, previous experience 

of malposition, or whether a woman had heard of malposition and the use of posture to correct 

it. However, the acceptability of the Sims posture was significantly influenced by age, 

ethnicity, and knowledge of malposition and maternal posture to correct it. Uncertainty about 

the acceptability of the Sims posture was understandably associated with being unaware of the 
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use of posture but more specifically, being aged less than 26 years, which may reflect less time 

in years for exposure to more in-depth information related to malposition. Given that 56% of 

those who were aware of maternal posture to correct malposition derived this knowledge via 

their midwife or doula/educator suggests midwives and educators could have an impact on 

participation of a posture trial, reflecting what is already known about influencing factors on 

participation in an RCT (Houghton 2020).  

Comfort concerns and a wish for greater mobility were elucidated from emergent themes on 

the acceptability of the Sims posture and participation in a future trial. These concerns reflect 

the findings of another study investigating posture exercises in pregnancy for fetal malposition, 

in which the most common reason for ceasing postures was discomfort (Chamberlain 2003). 

Alternatively, subthemes of ‘easier breathing’ in the Sims posture and ‘acceptable if it works’ 

are possible examples of why other women thought the posture was acceptable. Considering 

efficacy of the posture is unknown until after data analysis, the subtheme ‘acceptable if it 

works’ resonates with a 2021 Cochrane systematic review (Houghton 2020) of factors 

impacting RCT recruitment in which women assumed the intervention was likely to be more 

effective than the control, demonstrating the need for participant information pre-recruitment 

to clearly explain that efficacy of the intervention is unknown. Given the importance of 

observing indigenous Māori women’s views concerning future trials (Wepa 2006; Wyeth 

2010), it is of note that two women (different ethnicities) referred to the illustrated pillow 

between the legs. These women indicated they were unsure how acceptable the Sims posture 

was. Illustrations of the posture may be more acceptable without this optional pillow (normally 

reserved for the head which is Tapῡ [sacred] in tikanga Māori [Māori culture]). 

Prior knowledge of maternal postures to correct malposition was associated with women 

feeling less need to consult a partner to decide on trial participation, suggesting indecision may 

relate to the need for greater understanding by women. Decision making regarding participation 

may be easier if pre-consent discussions about the trial occurred when their partner is present. 

In many instances, the most likely time when partners are present is in labour. Considering 

fetal position may change before labour becomes established (Ahmad 2014), it may be prudent 

to recruit women during established labour once fetal malposition is confirmed and the partner 

is present rather than antenatally, thereby enhancing recruitment rates as previously reported 

(Phipps 2013). However, pre-consent trial enrolment would allow women and their partners to 

consider participant information in preparation for decision making in labour.  
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Strengths of this study include the provision of both quantitative and qualitative data relating 

to pregnant women’s views on the acceptability of a potential trial of posture for fetal 

malposition, providing clarity for health professionals and researchers to ensure planned 

research is relevant. Respondents were at least 24 weeks pregnant, enabling women to perceive 

how uptake of a posture might feel with a gravid uterus to better reflect the trial situation. 

The survey has some limitations, including a potential risk of interpretative bias of thematic 

content though this was mitigated using a second non-midwife reviewer. Women who 

responded to the survey may be more motivated, meaning the findings may reflect more 

positive views than those of non-respondents. Unfortunately, it was not possible for 

respondents to revise former question responses if they changed their mind during the survey. 

Given the hypothetical question regarding future participation in an RCT, and that random trial 

allocation was explained within the question, it is perhaps not surprising that women were 

slightly more likely to be unsure rather than sure about participation in a future trial. It was 

promising that relatively few women would not participate. This resonates with the findings by 

Chamberlain and colleagues (Chamberlain 2003) that women highly valued midwifery 

research and believed midwives best understood labour and birth. Unlike their study, this study 

did not collect data on why women would participate in a trial of maternal posture, so 

conclusions cannot be drawn as to whether the welfare of the baby was the primary reason for 

participation.  

Barriers towards participation in a future trial of posture for fetal malposition in labour mostly 

relate to perceived discomfort resulting from restricted movement during labour or safety 

concerns such as ‘squashing the fetus’. Therefore, the acceptability of such a trial may be 

enabled through the exploration of any safety concerns with the woman’s antenatal caregiver. 

For example, fears of squashing the fetus may be quelled with explanations that the fetus will 

move to a more comfortable position accordingly. Optional use of beanbags to support and 

distribute body weight during use of the intervention posture would enhance comfort and 

provide reassurance regarding comfort of the fetus. In addition, antenatal education aimed at 

teaching women how to position their bodies to allow the forces of gravity to the buoyant fetal 

trunk to facilitate anterior rotation, needs to be implemented and may inspire trial participation. 

Periods of flexibility of movement for the intervention group could lead to greater compliance 

with the trial protocol - for example, the provision of up to 20 minutes per hour to walk or use 

alternative postures excepting supine or recumbent postures. Finally, provision of pre-trial 



Chapter 5 

176 

 

information at a time when partners are present will allow more opportunity for informed 

discussion between the woman and her partner and enable both partners to air their concerns 

or questions with the maternity care provider. The provision of multilingual pre-trial 

information may quell uncertainty about trial participation by engendering optimal 

understanding, as well as cultural respect and inclusivity. 

5.5 Conclusions 

The findings from this study provide valuable information of pregnant women’s views about 

the likelihood of participation in a future trial of maternal posture for fetal malposition in 

labour. Enablers for trial participation include women learning about fetal malposition, 

exploring any safety concerns regarding use of maternal postures with their antenatal care 

giver; periods of flexibility of movement for the trial intervention group; and timing the 

provision of pre-trial information when partners are present. 
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Chapter 6 Summary  

Fetal malposition occurs when the fetus presents in the OP or OT position in labour. Due to 

difficulties in the passage of descent through the pelvis, fetal malposition is associated with 

adverse outcomes for the mother and infant. Though instrumental rotation (Aiken 2015; 

Tempest 2020) and manual rotation (de Vries 2021; Phipps 2021; Shaffer 2011) in the second 

stage of labour are widely practiced, evidence of improved outcomes is lacking. This thesis 

sought to address three research questions. In this final chapter, a summary of the key findings 

relating to these research questions is presented; implications for practice and research are then 

constructed through triangulation of the research findings; and the chapter closes with some 

concluding comments.  

6.1 Summary of key findings 

6.1.1 Research Question 1 

What is the current evidence-based practice for the management of women who present with a 

baby in an OP position during labour? 

The objective of the Cochrane systematic review described in Chapter Two was to identify the 

current published evidence-based practice for the management of fetal malposition during 

labour. The review updated a previous Cochrane Review published in 2007, of the hands and 

knees posture during pregnancy and labour to improve outcomes of fetal malposition, which 

had reported less back pain using the posture but no difference in the frequency of malposition 

at birth or operative delivery (Hunter 2007).  

The current systematic review included eight eligible RCTs of maternal postures for fetal 

malposition in labour, among 1766 women. The meta-analysis found use of the hands and 

knees posture and lateral postures (including on the same-side-as fetus and on the opposite side 

to the fetus) compared to other postures, had little to no effect on any of the health outcomes 

for the review, including the primary composite outcomes operative birth (caesarean section; 

instrumental vaginal delivery) and serious neonatal morbidity (defined as death, or admission 

to neonatal intensive care or encephalopathy as defined by trialists). Clinically important 

secondary maternal outcomes included epidural use, caesarean section, instrumental vaginal 

birth, severe perineal tears, postpartum haemorrhage, and maternal satisfaction. For the infant, 
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these included death, Apgar scores less than seven at 5 minutes and admission to neonatal 

intensive care. However, there was no data reported on neonatal encephalopathy, need for 

respiratory support, or neonatal jaundice requiring phototherapy.  

The certainty of the evidence for the hands and knees and lateral postures was judged to be low 

to very low, largely on account of the risk of performance bias in all studies due to lack of 

blinding, heterogeneity, and imprecision mostly due to the small sample size of the trials. 

Heterogeneity was possibly related to the duration or timing of the intervention, differences in 

maternal leg positions, and the fetal aspect where gravity was applied. For example, gravity 

was likely applied to the fetal spine in the same-side-lateral posture, and to the anterior aspect 

of the fetus in the contralateral posture. There were insufficient sample sizes for nearly all 

outcome comparisons. Further trials are needed, especially of semi-prone and/or same-side-as-

fetus lateral postures and lateral postures with or without hip hyperflexion, to enable 

sufficiently powered meta-analyses to determine which postures are effective. 

6.1.2 Research Question 2 

What is the current New Zealand practice for the management of women who present with an 

OP position during pregnancy and labour? 

Study One: Review of Obstetric Records 

A retrospective cohort study aimed at assessing the incidence and health outcomes of 

malposition in the first or second stage of labour for women and their infants was conducted 

(Chapter Three). The study objective was to review obstetric records to establish current 

practice in New Zealand in relation to the management of fetal malposition in labour. 

Routinely collected and hand searched data from the maternity notes of 738 women from 

Auckland Hospital for the year 2018 were reviewed. Maternal, labour, birth, and infant 

characteristics for women with an OP/OT malposition during the first or second stage of labour 

were compared with women with an OA fetus. Differences were summarised using RR and 

MD with 95% CIs and probability was determined using chi squared statistics.  

Sixty eight percent (n=499) of mothers experienced a fetal malposition (OP/OT) during their 

labour. Only 4% (n=9/239) of fetuses rotated posteriorly during labour and a quarter 

(n=127/499 persisted in a malposition until birth. Almost half the OP/OT group (n=243/499) 

required an operative birth. Caesarean section was three times more common with malposition 
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compared to an OA fetal position, similar to other studies (Cheng 2006b; Fitzpatrick 2001; 

Gardberg 2011; Ponkey 2003; Senecal 2005), and was associated with postpartum 

haemorrhage, similar to the findings by Aiken and colleagues (2015). Consistent with 

published literature, other adverse outcomes associated with fetal malposition observed in the 

retrospective cohort study included increased oxytocin augmentation of labour (Fitzpatrick 

2001; Ponkey 2003; Senecal 2005), epidural use (Cheng 2006b; Lieberman 2005; Ponkey 

2003), longer first stage labour (Cheng 2006b; Ponkey 2003), persistent malposition at birth 

(Akmal 2004b; Cheng 2006b; Souka 2003); and operative vaginal delivery was more often 

rotational (Senecal 2005). None of the neonatal outcomes assessed were associated with 

malposition. Right sided fetal malposition was more prevalent than left or direct/undetermined 

position, consistent with other published studies (Blanc-Petitjean 2018; Bueno-Lopez 2018; 

Hidar 2006) and supported by aetiological theory (Barnum 1915; El-Mowafi 2017). Artificial 

rupture of membranes was associated with malposition after controlling for use of oxytocin, 

again consistent with previous studies (Cheng 2006b).  

Of the 738 women in the cohort, there were a total of 16 cases of alternative therapies reported 

including massage, hypno-birthing, acupuncture, reflexology, homeopathy, and among 47 

cases, postural approaches to labour were documented in the case records including use of the 

Peanut-ball, Swiss ball, Rebozo technique, Pregnancy Rocker or stretches. However, these 

labour remedies were similarly used between the OP/OT and OA groups. Practice management 

observed in this retrospective cohort study reflects care during the second stage of labour by 

operative birth, or occasionally use of manual rotation, rather than earlier in labour. However, 

the current hospital guidelines for physiological labour and birth (National Women's Health 

2020), updated on 03 June 2020, encourage the avoidance of supine posture and lithotomy 

posture unless indicated. 

Study Two: Survey of Midwives 

Objective 3 of the online midwifery survey conducted between July and December 2020 was 

to investigate midwives’ knowledge and practice management of fetal malposition in labour 

(Chapter Four). Fifty Auckland midwives completed the survey. Thematic content analyses of 

focus groups attended by 19 Auckland midwives was undertaken. Māori midwife participation 

rates were commensurate with regional representation of Māori. Knowledge and practice 

concerning malposition reflected postural approaches to care, evident in 80% of remedies used 

by surveyed midwives. Lack of antenatal education, sedentary posture, restricted anatomy, 
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greater body mass index, and early epidurals were viewed as contributors to malposition. 

Knowledge of malposition was derived mostly from clinical reflection and collegial discussion; 

only a third sought this information from published research. Nearly one quarter of surveyed 

midwives thought fetal heart rate monitoring was difficult using the Sims posture.  

Study three: Survey of Pregnant Women 

A survey of 206 pregnant women was conducted in the Auckland DHB region from January to 

November in 2020 (Chapter Five). Objective 4 of the survey was to investigate pregnant 

women’s knowledge and awareness of fetal malposition and how this is managed during 

labour. The survey revealed most women knew of fetal malposition in labour, with just over 

one quarter of multiparous women (n=26/99) having experienced it in a previous labour; and 

most were interested in labour research. Over a quarter (n=57/206) of surveyed women were 

aware of the use of posture to correct malposition mostly from online material, or their midwife 

or antenatal educator. Malposition was viewed as a difficult or complicated issue. Of those who 

had personal experience of malposition, as many reported a negative and unsatisfactory 

experience as did a positive and satisfactory one.  

 

6.1.3 Research Question 3 

How feasible is it to conduct an RCT into the effectiveness of maternal posture during OP 

labour to improve outcomes for mothers and babies in New Zealand? 

Objective 5 of the midwifery survey (Study 2) was to test the feasibility of conducting a trial into 

the effectiveness of maternal posture in labour for fetal malposition to improve outcomes for mothers 

and babies in New Zealand. The survey assessed midwives’ views on the acceptability, enablers, 

and barriers for a trial of maternal posture in labour, including the acceptability of the Sims 

posture for fetal malposition in labour (Chapter Four). The women’s survey (Study 3) 

considered Objective 5 by assessing pregnant women’s views on the acceptability, enablers, 

and barriers of participation in such an RCT (Chapter Five). 

Findings concerning the acceptability of participation in a trial are summarised below. 

Triangulation of all the study findings is then used to address Objective 5. 

Findings from the midwives’ survey 
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Analyses of the midwives’ survey (Chapter Four) indicated that whilst a minority preferred a 

before and after observational study, over two-thirds of midwives would definitely/probably 

participate in a future RCT. Although no respondents were opposed to future participation in a 

trial, their coveted flexibility of practice and use of regular changes of posture could present a 

challenge to compliance with a specific posture. Moreover, the 37% of eligible midwives who 

responded to the survey may have been more motivated given they chose to participate in the 

survey. Willingness to participate in a future trial was more likely by those with increased 

midwifery experience and by those working in secondary/tertiary settings. Themes emerging 

from the midwife focus groups indicated that enablers for trial collaboration were accurate 

diagnosis of malposition by sonography, simple paperwork, that the Sims posture was viewed 

as safe, and the topic of malposition was relevant due to observed high rates of operative birth. 

Barriers for collaboration were use of a single posture, perceived maternal discomfort from 

extended use of a posture, perceived lack of equipoise if one group appeared better, and a sense 

of judgement over midwifery performance. Midwives’ views on the relevance of a trial of 

posture reflected the significantly adverse outcomes of malposition identified in the 

retrospective cohort study and evidenced in the published literature (Ahlberg 2016; Aiken 

2015; Akmal 2004b; Ashwal 2016; Barba 2021; Burrell 2015; Cheng 2006b; 2006c; Dahlqvist 

2017; de la Torre 2006; Fitzpatrick 2001; Harmon 2020; Krepelka 2020; Liljestrom 2018; 

Menticoglou 1995; Molina-Reyes 2012; Pearl 1993; Phipps 2014b; Ponkey 2003; Senecal 

2005; Sokol 1975; Souka 2003; Tempest 2020). However, although 80% of midwifery care 

practices for malposition involved postural approaches to care in the survey of midwives, no 

difference in the documented use of these remedies was observed between women with and 

without malposition in the retrospective cohort study. 

Findings from the pregnant women’s survey 

Just over half of surveyed women considered the illustrated Sims posture acceptable 

(n=93/179). Concerns about the posture mostly related to comfort. A thematic content analysis 

of free text related this concern to the need for mobility and the duration of time in the one 

posture. Seven percent of respondents had concerns about safety with themes mostly related to 

the fetus. Although over a third of pregnant women indicated they would participate in a future 

trial, nearly half were undecided and 15% would not, with most concerns relating to comfort. 

Half the women indicated they would want to consult their partner before deciding on 

participation in a trial. Women who were aware of the use of maternal posture for fetal 
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malposition were less likely to feel the need to consult their partner to decide on trial 

participation.  

Enablers for trial participation included measures to enhance maternal comfort, raising 

awareness of fetal malposition, use of posture as a safe intervention, and involving partners in 

pre-trial counselling and recruitment. 

6.2 Triangulation of study findings 

The findings revealed fetal malposition is an issue for women and health care providers. Most 

women had heard of fetal malposition (Chapter Five), likely due the high incidence of 

malposition seen in the retrospective cohort study (Chapter Three) and midwives’ perceptions 

of it as a practice issue (Chapter Four). The low frequency of women having heard of the use 

of posture to correct malposition also reflects the relatively low use (13%) of specific postures 

for malposition by surveyed midwives. 

In the retrospective cohort study, (Chapter Three), 67.5% of women experienced malposition 

in labour, consistent with Hjartardottir and colleagues’ study of nulliparous women 

(Hjartardottir 2021) and relatively similar to Souka and colleagues’ study (Souka 2003), both 

of which confirmed OP/OT malposition by ultrasound. Just over one quarter of surveyed 

women who had previously laboured and birthed had experienced fetal malposition similar to 

reports in some published observational studies (Akmal 2004b; Lieberman 2005). Though the 

overall incidence of malposition at birth reported in the retrospective cohort study was 18%, 

the prevalence of OP/OT malposition in labour is considerable. 

The need for further trials has been highlighted in the Cochrane Review (Chapter Two), and 

this is further supported by over a third of surveyed pregnant women and 86% of surveyed 

midwives. The successful conduct of a future trial can be enhanced by adapting the trial design 

to address the needs of pregnant women and midwives. This has the potential to impact 

recruitment, compliance with a trial protocol, collaboration, and help address gaps in the 

available evidence on the efficacy of maternal posture for fetal malposition in labour. Insights 

from the thesis methodology in Chapters Three to Six are discussed below to address 

implications for a future trial design. 
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The appropriateness of incentives for future trial participants was highlighted in the midwifery 

focus groups, yet these midwives mostly disregarded the need to be incentivised themselves, 

viewing collaboration with a labour trial as part of their role. 

The midwives who participated in the focus groups indicated they were keen to acquire skills 

in ultrasonographic diagnosis of malposition, consistent with an Australian survey of 

midwifery practice in cases of malposition (Phipps 2014a). Acquisition of these skills could be 

helpful in the design of a future trial. 

In the present study, surveyed Auckland midwives would recommend the posture to women 

with a fetal malposition if it reduced caesarean sections by 20%. Though it is not known 

whether a smaller risk reduction would produce the same result, the interest in change of 

practice indicates the potential to translate research into practice. 

The Cochrane Review included only one trial of semi-prone posture (Bahmaei 2018), and 

whilst similar to the Sims posture considered by surveyed women and midwives, it was not 

specific to fetal side and only provided data for one of the review’s outcomes: maternal 

satisfaction. One trial of semi-prone posture on the same side as the fetus in the Cochrane 

Review is awaiting classification (Lu 2001). 

Collectively, the research studies conducted as part of this thesis indicated that a future trial of 

maternal posture for fetal malposition was probably feasible given its association with adverse 

maternal outcomes, the current uncertainty of evidence from the meta-analysis of posture trials, 

the paucity of identified RCTs using the semi-prone posture and the likelihood of collaboration 

from midwives. A trial is made more feasible in that over a third of pregnant women would be 

likely to participate – a figure that might increase if additional comfort measures were 

incorporated into the planned intervention, and midwives promoted the potential role of posture 

to women and their partners. 

6.3 Implications for practice 

In the absence of evidence to support use of the hands and knees or lateral postures for fetal 

malposition in labour, there is no reason why women should not use these postures if they find 

the postures comfortable. Given the low certainty of available evidence, theoretical principles 

of fetal rotation based on gravity, fetal buoyancy and increased pelvic diameters should be 

shared with women, as over two-thirds of surveyed women had not heard of the use of posture 
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for malposition. Right sided fetal malposition was more prevalent in the retrospective cohort 

study, therefore women with a right sided fetus may especially benefit from a considered 

approach to the uptake of postures. 

Use of a beanbag during adoption of postures may be helpful considering most surveyed 

women who viewed the Sims posture as not acceptable, had concerns related to comfort, which 

were echoed by some midwives during the focus groups. Cultural sensitivity should be 

exercised around the use of a pillow between the legs as some surveyed women thought it 

should be reserved for the head which they regard as sacred.  

Similar numbers of surveyed women were dissatisfied/negative or satisfied/positive about 

their past experience of fetal malposition, and the use of hands and knees and lateral postures 

failed to improve levels of satisfaction compared to other postures in the Cochrane Review 

(Chapter Two). As maternity care is aimed at providing a safe but also positive birth 

experience for all women, consideration could be given to the use of alternative postures, 

such as the semi-prone posture on the same side as the fetus. Noting, no randomised trials 

using this posture were identified.  

The Peanut-ball was used by 20% of survey respondents as a remedy for malposition, however 

it has been reported to not reduce duration of labour or operative birth in the case of a 

malposition, though it does provide comfort (Mercier 2018). Women should be made aware of 

this evidence when planning for their birth. 

Several midwives that participated in the focus groups thought vaginal examination of 

malposition was sometimes difficult. Since the repercussion of uncertain diagnosis of fetal 

position is uncertain practice, sonography could be embedded into practice where there is 

uncertainty of fetal position and the availability of a portable scanner. Ultimately, greater 

confidence utilising maternal postures for fetal malposition may lead to better research 

translation, should evidence to support their use become available. The provision of workshops 

on fetal heart rate monitoring in different maternal postures, may further increase confidence, 

given that nearly one quarter of surveyed midwives considered this difficult in the Sims 

posture.  

Local and international clinical practice guidelines which relate to the care of all women in 

labour are aimed at preventing malposition through regular changes in position but are not 

written specifically for women with malposition who may require a different approach. The 
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findings from this research will inform future trials which will ultimately inform guidelines 

and have the potential to translate into practice. 

6.4 Implications for future research 

6.4.1 Future Trial 

A number of findings from the research will inform the design of a future RCT. An overview 

of the implications of the findings on trial design will now be discussed. All RCTs eligible for 

inclusion in the Cochrane Review (Chapter Two) used a parallel design. The intervention and 

control groups were thus conducted in the same time period and subject to the same 

environmental conditions, such as hospital policies or practices, which could otherwise change 

over time and confound the results. However, it is unclear whether the parallel trial design 

risked contamination by one group adopting the other group’s intervention, especially 

considering the trials were at risk of performance bias due to unblinding. Given that some of 

the midwife focus group participants (Chapter Four) were concerned about trial equipoise if 

one trial group was perceived better anecdotally, future trials could consider use of an 

alternative study design such as a multicentre cluster trial and provide pre-trial midwifery 

workshops on RCT methodology to demonstrate research rigor. A data collection form to check 

maternal posture against group allocation, signed by two midwives every 1-2 hours, would 

enable analysis of trial protocol compliance, though this was not popular with some focus group 

participants concerned with extra workload.  

It is inevitable that participants and personnel cannot be blinded in future trials of posture in 

labour owing to the nature of labour care. However, blinding the outcome assessor who 

determines fetal position after use of the allocated study posture would improve the quality of 

the evidence given the risk of subjectivity. Only one trial (Stremler 2005) attempted to do this, 

though the risk of information being divulged was still present. 

Individual studies within the Cochrane Review (Chapter Two) that observed little to no effect 

on malposition and mode of birth utilised relatively short duration interventions (10-30 

minutes). However, extending the minimum duration of intervention may compromise a 

woman’s comfort, which was important to 22% of surveyed women regarding use of the Sims 

posture, and evident in 38 free text comments. Perceived maternal discomfort was also a barrier 

for trial collaboration by some midwives, as evidenced by thematic content analysis of focus 

groups. Strategies to mitigate the conflicting needs for comfort and duration of intervention 
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include use of a minimum intervention period per hour as opposed to per labour. For example, 

a minimum intervention period of 40 minutes every hour would enable use of the posture close 

to the time of birth, potentially increasing the size of effect on study outcomes at birth yet 

providing opportunity every hour for women to mobilise or seek comfort in other postures that 

maintain a forward inclination.  

A later randomisation, for example from 8 cm dilatation, would reduce the time from 

randomisation until birth, and thus reduce the duration of posture and potential discomfort. 

This may also increase the likelihood that birth outcomes are impacted by the intervention, 

rather than other postures used after the intervention ceased, such as in the Desbriere (2013) 

trial where women were instructed to lie supine after anterior rotation was achieved. 

Randomisation in the second stage of labour to reduce the time from intervention to outcome 

measurement is not advisable, however, as this could reduce numbers of eligible women, given 

that further analysis of the retrospective cohort study revealed that nearly three quarters of 

caesareans (70% in the OP/OT group and 74% in the OA group) were performed in the 1st 

stage. In addition, randomisation in the second stage may not allow sufficient time to confirm 

malposition by scan and administer the trial intervention, given that malposition did not 

increase the duration of second stage labour in the retrospective cohort study, and that 

multiparous women frequently have a short second stage.  

Future trials that include women with a cervical dilatation of at least 8cm would allow sufficient 

time earlier in labour to discuss the study and prepare for recruitment with their partner present, 

as this was important to half of surveyed pregnant women (Chapter Five). A later 

randomisation would also enable women to be more actively mobile prior to randomisation. 

More time for mobility before randomisation may be more amenable to women (as evidenced 

by free text themes in the pregnant women’s survey), and more amenable to midwives, who 

strongly value flexibility of practice and use of a variety of postures, according to surveyed 

midwives (Chapter Four). 

Trials of maternal posture included in the Cochrane Review did not report on important infant 

outcomes including neonatal encephalopathy, need for respiratory support, and neonatal 

jaundice requiring phototherapy, which should be included in any future trials. Long-term 

outcomes such as post-traumatic stress referral, pelvic floor repair, and disability including 

developmental delay could be the subject of follow-up studies of maternal posture trials.  
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The need to consult a partner to decide on trial participation was most felt by women who were 

unaware of the use of posture in cases of fetal malposition compared to those who were aware. 

Further research is needed concerning women’s reasons for partner consultation prior to 

consent, as these may be multifaceted, such as a desire for mutual consent, cultural practices, 

or the need for greater understanding. Trial participation may be enhanced through YouTube 

video and social media describing the hypothetical mechanism of posture induced rotation, 

given surveyed women’s uncertainty of the Sims posture related to lack of awareness. 

Participant information in te reo Māori (Māori language), and Asian and Pacific languages may 

increase recruitment, considering those that were unsure about participation were less likely to 

identify as European. 

The survey of pregnant women (Chapter Five) reported a subtheme that use of a specific 

posture was acceptable if it works. Participant information sheets should therefore emphasise 

that current evidence is uncertain whether lateral and hands and knees postures have any effect 

on maternal and infant outcomes of malposition.  

There was only one trial of semi-prone posture (included with lateral postures) identified in the 

Cochrane Systematic Review (Chapter Two); the posture was not specific to fetal side, and the 

trial only provided data for one of the review’s outcomes (maternal satisfaction). One trial of 

semi-prone posture on the same side as the fetus in the Cochrane Review is awaiting 

classification (Lu 2001) and therefore has not been assessed. Further research of this posture 

intervention is needed, specified according to the side of the fetus, to assess its effectiveness 

on the improvement of maternal and infant outcomes. 

Finally, midwifery staff shortages are a regular concern in New Zealand which could challenge 

the feasibility of a trial even though surveyed midwives considered malposition relevant and 

strongly supported a future trial. 

6.5 Conclusion 

This thesis provides current evidence of the incidence and outcomes of fetal malposition in 

New Zealand, a Cochrane systematic review of RCTs of maternal posture for fetal malposition 

aimed at improving health outcomes for mothers and infants, New Zealand midwives’ 

knowledge and practices for malposition, pregnant women’s knowledge of malposition, and an 

assessment of the acceptability of a future trial of posture in labour by women and midwives. 

The thesis also provides new evidence on how the Sims posture is perceived by pregnant 
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women and midwives, including evidence of any comfort, religious, cultural, safety or other 

concerns with the posture. Reports on the incidences and outcomes of malposition and the rich 

contextual evidence concerning the views of prospective trial participants and their care 

providers, can be useful to trial developers and stakeholders. The bipartite support for an RCT 

of maternal posture for malposition by most midwives surveyed and over one third of pregnant 

women surveyed is encouraging in the face of adverse outcomes presented by maintaining the 

status quo. However, this support may be tempered by poor compliance if midwives prefer to 

utilise flexibility of posture, perceive lack of equipoise, undergo staff shortages or if pregnant 

women experience discomfort. The development of this body of knowledge is especially 

important for women, given their right to informed consent as partners in care and the 

opportunity to improve their birth experience by their own actions.  
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PROSPERO 

International prospective register of systematic reviews 

Appendix 1 Maternal postures for fetal malposition in labour for 

improving the health of mothers and their infants 

Jennifer Barrowclough, Bridget Kool, G Justus Hofmeyr, Caroline Crowther 

Citation 

Jennifer Barrowclough, Bridget Kool, G Justus Hofmeyr, Caroline Crowther. Maternal postures for 

fetal malposition in labour for improving the health of mothers and their infants. PROSPERO 2021 

CRD42021214341 Available from: 

https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42021214341 

Review question 

This review will assess the effect of maternal posture for women with fetal malposition in labour on 

maternal and infant morbidity. 

Searches 

Electronic searches 

We will search Cochrane Pregnancy and Childbirth’s Trials Register by contacting their Information 

Specialist. 

The Register is a database containing over 25, 000 reports of controlled trials in the field of pregnancy 

and childbirth. It represents over 30 years of searching. For full current search methods used to 

populate Pregnancy and Childbirth’s Trials Register including the detailed search strategies for 

CENTRAL, MEDLINE, Embase and CINAHL; the list of hand searched journals and conference 

proceedings, and the list of journals reviewed via the current awareness service, visit 

pregnancy.cochrane.org/pregnancy-and-childbirth-groups-trials-register 

Briefly, Cochrane Pregnancy and Childbirth’s Trials Register is maintained by their Information 

Specialist and contains trials identified from: 
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1. monthly searches of the Cochrane Central Register of Controlled Trials (CENTRAL). 

2. weekly searches of MEDLINE (Ovid). 

3. weekly searches of Embase (Ovid). 

4. monthly searches of CINAHL (EBSCO). 

5. hand searches of 30 journals and the proceedings of major conferences. 

6. weekly current awareness alerts for a further 44 journals plus monthly BioMed Central email alerts. 

Search results are screened by two people and the full text of all relevant trial reports identified 

through the searching activities described above is reviewed. Based on the intervention described, 

each trial report is assigned a number that corresponds to a specific Pregnancy and Childbirth review 

topic (or topics) and is then added to the Register. The Information Specialist searches the Register for 

each review using this topic number rather than keywords. This results in a more specific search set 

that will be fully accounted for in the relevant review sections (Included, Excluded, Awaiting 

Classification or Ongoing). 

In addition, we will search ClinicalTrials.gov and the WHO International Clinical Trials Registry 

Platform (ICTRP) for unpublished, planned, and ongoing trial reports. 

Searching other resources: 

We will search the reference lists of retrieved studies. We will not apply any language/date 

restrictions. 

Types of study to be included 

We will include randomised or cluster-randomised controlled trials (RCTs) (published or 

unpublished) only. Quasi randomised trials or cross-over studies will be excluded. Trials reported as 

only abstracts will be included if sufficient information is provided to assess methodology and risk of 

bias. 

Information from other study designs may be included in the background and discussion but will not 

be used to inform the results or conclusions of this review. 

Condition or domain being studied 

To assess the effect of maternal posture for women with fetal malposition in labour on maternal and 

infant morbidity. 

Participants/population 
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Women in labour with a malposition of the fetus (occipito-posterior, occipito-transverse(lateral), 

mento anterior/transverse (lateral)) diagnosed by digital vaginal examination or ultrasound. 

Intervention(s), exposure(s) 

Specified maternal postures for women in labour with a fetal malposition compared with standard care 

or alternative maternal postures. This may include use of maternal side lying on same side as fetal 

spine, maternal side lying on opposite side to fetal spine, maternal side lying with hyper flexed hip/s, 

hands and knees, standing, semi recumbent/recumbent (lying flat on back), sitting, squatting or other 

postures. 

Comparator(s)/control 

The intervention will be compared with usual care, i.e., use of unspecified postures that exclude the 

intervention postures or specified postures that exclude the intervention postures. 

Main outcome(s) 

Maternal outcome: 

Operative birth (composite outcome defined as caesarean section, instrumental vaginal birth) 

Neonatal outcome: 

Serious neonatal morbidity (composite outcome defined as death, admission to neonatal intensive 

care, neonatal encephalopathy or as defined by trialists) 

Measures of effect 

Dichotomous data 

For dichotomous data, we will present results as summary risk ratio with 95% confidence intervals 

(CI). 

Continuous data 

For continuous data, we will use the mean difference with 95% CIs if outcomes are measured in the 

same way between trials. We will use the standardised mean difference to combine trials that measure 

the same outcome but use different methods; these will be presented with 95% CIs. 

Additional outcome(s)  

Maternal 
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Short term outcomes: 

Fetal malposition (OT/OP) after the intervention 

Duration of labour (in hours) 

Oxytocin augmentation 

Pain score (as defined by trialists using standardised tools) 

Epidural use 

Occipito-posterior/transverse position at birth 

Occipito-transverse arrest 

Caesarean section 

Instrumental vaginal birth 

Episiotomy 

Severe perineal tears (3rd degree or higher, as defined by trialists) 

Postpartum haemorrhage (as defined by trialists) 

Maternal satisfaction (as defined by trialists using standardised tools available) 

Postnatal depression (as defined by trialists)  

Any breastfeeding on discharge 

Long-term outcomes: 

Operative pelvic floor repair post discharge Post traumatic stress referrals 

 

Neonatal 

Short term outcomes: 

Death (stillbirth or death of liveborn infant) 

Apgar scores less than seven at five minutes  

Admission to neonatal intensive care 
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Neonatal encephalopathy (as defined by trialists) 

Need for respiratory support 

Neonatal jaundice requiring phototherapy 

Increased cord lactates (as defined by trialists), or low pH (as defined by trialists)  

Birth trauma (as defined by trialists) 

Long-term outcomes: 

Disability including developmental delay (as defined by trialists) 

 

Measures of effect 

Dichotomous data: 

For dichotomous data, we will present results as summary risk ratio with 95% confidence intervals 

(CI). 

Continuous data: 

For continuous data, we will use the mean difference with 95% CIs if outcomes are measured in the 

same way between trials. We will use the standardised mean difference to combine trials that measure 

the same outcome but use different methods; these will be presented with 95% CIs. 

Data extraction (selection and coding) 

All potential studies identified as a result of the search strategy will be assessed by two review authors 

independently for inclusion or exclusion. Any disagreement on inclusion or exclusion between review 

authors will be resolved through discussion or, if required, we will consult a third review author. We 

will create a study flow diagram to map out the number of records identified, included and excluded. 

We will design a data extraction form based on the Cochrane Pregnancy and Childbirth Group’s data 

extraction form. Two review authors will collect information from the eligible studies relating to type 

of intervention, timing of intervention, concomitant treatments and maternal and infant outcomes. 

Sources of funding and any declarations of interest by trialists will be collected. Any disagreements 

will be resolved through discussion. All data from the data extraction forms will be entered into 

Review Manager 5.3 software (Rev Man 2014) and checked for accuracy. Attempts to contact authors 

of original reports will be made if required to provide clarity or further information. 
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Risk of bias (quality) assessment 

Two review authors will independently assess risk of bias for each study using the criteria outlined in 

the Cochrane Handbook for Systematic Reviews of Interventions (Higgins 2011). We will resolve any 

disagreement by discussion or by involving a third assessor. 

Assessment of the quality of the evidence using the GRADE approach 

We will use the GRADE approach in order to assess the certainty of the body of evidence for the main 

comparisons and for the following outcomes: 

Maternal 

• Operative birth (caesarean section, instrumental vaginal birth) 

• Epidural use 

• Caesarean section 

• Instrumental vaginal birth 

• Severe perineal tears (3rd degree or higher, as defined by trialists) 

• Postpartum haemorrhage (as defined by trialists) 

• Maternal satisfaction (as defined by trialists using standardised tools available) 

Infant 

• Serious neonatal morbidity (death, admission to neonatal intensive care, neonatal encephalopathy or 

as defined by trialists) 

• Death (stillbirth or death of liveborn infant) 

• Apgar scores less than seven at five minutes 

• Admission to neonatal intensive care 

• Neonatal encephalopathy (or as defined by trialists) 

• Need for respiratory support 

• Neonatal jaundice requiring phototherapy 

GRADEpro Guideline Development Tool will be used to import data from Review Manager 5.4 

(RevMan 2014) in order to create ’Summary of findings’ tables. 

Strategy for data synthesis 

We will explore the impact of including studies with high levels of missing data in the overall 

assessment of treatment effect by using sensitivity analysis. 



Appendices 

195 

 

For all outcomes, we will carry out analyses, as far as possible, on an intention-to-treat basis, i.e., we 

will attempt to include all participants randomised to each group in the analyses, and all participants 

will be analysed in the group to which they were allocated, regardless of whether or not they received 

the allocated intervention. The denominator for each outcome in each trial will be the number 

randomised minus any participants whose outcomes are known to be missing. 

We will assess statistical heterogeneity in each meta-analysis using the Tau², I² and Chi² statistics. We 

will regard heterogeneity as substantial if I² is greater than 30% and either Tau² is greater than zero, or 

there is a low P value (less than 0.10) in the Chi² test for heterogeneity. 

If there are 10 or more studies in the meta-analysis, we will investigate reporting biases (such as 

publication bias) using funnel plots. We will assess funnel plot asymmetry visually. If asymmetry is 

apparent, we will perform exploratory analyses. 

We will carry out statistical analysis using the Review Manager software (RevMan 2014). We will 

use fixed-effect meta-analysis for combining data where it is reasonable to assume that studies are 

estimating the same underlying treatment effect. If there is clinical heterogeneity sufficient to expect 

that the underlying treatment effects differ between trials, or if substantial statistical heterogeneity is 

detected, we will use random-effects meta-analysis to produce an overall summary if an average 

treatment effect across trials is considered clinically meaningful. 

If we use random-effects analyses, results will be presented as the average treatment effect with 95% 

confidence intervals and estimates of Tau² and I². 

Analysis of subgroups or subsets 

If we identify substantial heterogeneity, we will investigate it using subgroup analyses and sensitivity 

analyses. We will consider whether an overall summary is meaningful, and if so, use random-effects 

analysis to produce it. 

Planned subgroup analyses (for review's primary outcomes): 

1. Parity (para 0 versus para 1 or higher) 

2. Body mass index (BMI) (less than 25 versus greater than or equal to 25) 

3. Birthweight (less than 90th centile versus greater than or equal to 90th centile) 

4. Fetal position (left occipito-posterior/transverse versus right occipito-posterior/transverse) 

5. Level of care facility (primary facility versus secondary or more facility) 

6. Ultrasound confirmation of malposition (ultrasound versus no ultrasound to confirm malposition) 
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We will assess subgroup differences by interaction tests available within RevMan and report the 

results of subgroup analyses quoting the iχ² statistic and P-value, and the interaction test I² value. 

If there is substantial heterogeneity or risk of bias associated with the quality of some included trials, 

we will explore via sensitivity analysis for the review’s primary outcomes. We will remove trials at 

high/unclear risk of bias for sequence generation, concealment of allocation, blinding, and overall risk 

of bias, and assess whether there is any difference to the results. We will investigate the effect of the 

randomisation unit where cluster-RCTs have been combined with individual RCTs. If outcomes have 

statistical heterogeneity and are affected by any assumptions made such as the value of the ICC used 

for cluster-randomised trials a sensitivity analysis will be done to explore the effects of fixed- or 

random-effects analyses. 

Contact details for further information 

Caroline A Crowther 

c.crowther@auckland.ac.nz 

Organisational affiliation of the review 

Cochrane Pregnancy and Childbirth 

http://www.cochrane.org 

Review team members and their organisational affiliations 

Ms Jennifer Barrowclough. Liggins Institute, The University of Auckland, Private Bag 92019, 85 

Park Road, Auckland, New Zealand 

Dr Bridget Kool. Faculty of Medical and Health Sciences Administration, University of Auckland, 

Auckland, New Zealand 

Professor G Justus Hofmeyr. Department of Obstetrics and Gynaecology, University of Botswana; 

University of Fort Hare, University of the Witwatersrand, Eastern Cape Department of Health, East 

London, South Africa 

Professor Caroline Crowther. Liggins Institute, The University of Auckland, Auckland, New Zealand 

Type and method of review 

Intervention, Meta-analysis, Systematic review 

Anticipated or actual start date 
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Anticipated completion date 
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Funding sources/sponsors 

Jennifer Barrowclough wishes to thank Liggins Institute, University of Auckland and Work Force 

New Zealand for financial support of her PhD. 
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participate in decisions regarding these studies. Assessment for inclusion, risk of bias and data 

extraction will be carried out by other members of the review team who were not directly involved in 
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Details of any existing review of the same topic by the same authors 

Hunter 2007's Cochrane Review examined “Hands and knees posture in late pregnancy or labour for 
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review in PROSPERO. The registrant confirms that the information supplied for this submission is accurate and complete. CRD bears no 

responsibility or liability for the content of this registration record, any associated files or external websites. 

  

  19 April 2021 



Appendices 

200 

 

Appendix 2 Study protocol 

 

Evaluating the feasibility of a randomised controlled trial to assess the impact of using maternal 

posture for the management of fetal malposition in labour on maternal and infant outcomes. 

 

Principal Investigator:  

Jennifer Barrowclough, 

PhD Candidate, 

Perinatal science, 

Liggins Institute, 

The University of Auckland. 

 

Co-Investigators: 

Associate Prof Bridget Kool,    Prof Caroline Crowther,  

Section of Epi and Biostatistics,  Prof of Maternal & Perinatal Health,  

Faculty of Medical & Health Sciences,  Liggins Institute, 

The University of Auckland.   The University of Auckland.  

 

 

Protocol number: 1003 

Date: 22/07/2019 

 

CONFIDENTIAL 

This document is confidential and the property of the University of Auckland. No part of it may be 

transmitted, reproduced, published or used by other persons without prior written authorisation.  
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STUDY SUMMARY: 

 

Title: Evaluating the feasibility of conducting a randomised controlled trial (RCT) 

to assess the effectiveness of maternal posture for the management of fetal 

malposition in labour on maternal and infant outcomes.  

 

Short Title:           Management of fetal malposition in labour  

Study Period:  15/10/2019 – 31/02/2022 

Objectives: The study aims to evaluate the feasibility of conducting an RCT of the 

effectiveness of maternal posture during labour for fetal malposition to 

improve outcomes for mothers and babies in New Zealand. The specific 

objectives are: 

1) To establish the incidence and maternal and infant health outcomes of 

fetal malposition in labour at Women’s Health, Auckland District Health 

Board (ADHB) 

2) To establish current practice in relation to the management of fetal 

malposition in labour at Women’s Health, ADHB and whether this varies 

by health professional status? 

3) To assess the acceptability of conducting an RCT of the effectiveness of 

maternal posture during labour for fetal malposition in labour among 

midwives. 

4)  To assess the acceptability to pregnant women of conducting an RCT of 

the effectiveness of maternal posture during labour for fetal malposition 

in labour.  

Study Design: This study will be in three phases: 

 Phase One: Retrospective case study analysis of routinely and manually 

collected hospital discharge data for maternal presentations of fetal 

malposition compared to normal fetal position in labour over a 12-month 

period. 



Appendices 

202 

 

 Phase Two: Survey of midwives to assess their knowledge and current 

practice with respect to fetal malposition management in labour, including 

focus groups with midwives to assess the acceptability, enablers and barriers 

of conducting an RCT to establish the effectiveness of maternal posture 

during labour for fetal malposition in labour.  

Phase Three: Survey of pregnant women to assess the acceptability of 

participating in an RCT to establish the effectiveness of maternal posture 

during labour for fetal malposition in labour. 

 

Study Centre: University of Auckland (UoA) 

Inclusion Criteria: 

Phase 1 Women at Women’s Health ADHB with a singleton, cephalic presentation 

pregnancy, aged ≥16 who presented in or were induced into established 

labour at term (≥37 weeks) from 01/01/2018 – 31/12/2018. 

Phase 2 Midwives working at Women’s Health, ADHB who are either core staff or 

have access as self-employed Lead Maternity Carers (LMC) midwives or 

midwives providing labour care services under the auspices of private LMC 

obstetricians with access to Women’s Health, ADHB starting 2019 and 

ending before mid-2020. Also included are Auckland midwives identifying 

as Māori who do not have access to ADHB. 

Phase 3 Pregnant women volunteers of 28 weeks gestation or more  with a singleton, 

cephalic pregnancy who are planning a vaginal birth and are registered 

between 01/07/2019 – 31/03/2020 to birth at Women’s Health, ADHB. Also 

included are pregnant women identified as Māori from 24 weeks – 28 weeks 

gestation. 

 

Exclusion Criteria: 

Phase 3 Pregnant women with major fetal anomalies. 
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1. RATIONALE 

Whilst fetal malposition in labour has long been known in terms of its presentation there remains a 

lack of consensus on how best to manage it reflected by the various approaches worldwide and 

across disciplines to its’ management (Aiken 2015; J. Broberg 2016; Buenos-Lopez 2014; Le Ray 

2016; Molina-Reyes 2013; Reichman 2008). Whilst there are recommendations for instrumental 

birth with a persistent fetal malposition in the second stage of labour (Royal Australian and New 

Zealand College of Obstetricians and Gynaecologists (RANZCOG), 2016), there are no 

recommendations for how to correct fetal malposition in labour to prevent the need for secondary 

intervention. Approaches that may be used, such as specific maternal postures, have not all been 

rigorously evaluated so there is a lack of evidence of effectiveness.   

Currently Auckland District Health Board (ADHB) has no policy or guideline for the management 

of occipito-posterior (OP) in labour. However, their guideline “Intrapartum Care – Normal Labour 

and Birth” (Secondary Maternity Services January 2017) cites the WHO recommendation to 

encourage non-supine positions in labour and freedom in position and movement throughout labour 

(Technical Working Group, WHO, 1996). Similarly, RANZCOG has no specific labour guideline 

for fetal malposition but their guideline “Routine Intrapartum Care in the Absence of Pregnancy 

Complications” 3.4.1 states “Preparation for spontaneous birth should take account of the woman’s 

preference for positioning”. These recommendations may help prevent OP presentation developing 

in labour but do not address how best to manage an existing fetal malposition in first and early 

second stage labour. The Royal College of Midwives 2012 “Evidenced Based Guidelines for 

Midwifery-Led care in Labour; Persistent Lateral and Posterior Fetal Positions at Birth”, notes the 

lack of evidence for specific intervention for the management of OP in labour and focuses the 

guidance on “midwives having thorough knowledge of OP physiology and the mechanism in 

labour, comfort, mobility and delivery of the current evidence to women in a manner that does not 

increase anxiety or sense of failure” (Walmsley 2000).  

The Cochrane Systematic Review “Hands and knees posture in late pregnancy or labour for fetal 

malposition (lateral or posterior)” which included 3 trials and a total of 2794 women reported no 

measurable effect on reducing fetal malposition in pregnancy and birth or instrumental births 

compared to not using the intervention. However, a significant reduction in backache was observed 

in labour. They suggest further trials are required to assess effect of hands and knees posture on 

these and other labour outcomes (Hunter 2007). This review needs updating as several OP 

management RCTs have since used lateral postures, (Bueno-Lopez 2018; Desbriere 2013; Le Ray 

2016) some with positive health outcomes including reduced caesarean section rates (Bueno-Lopez 

et al., 2018), pain and rotation to an occipito-anterior (OA) position.   
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Considering the significant maternal and infant morbidity associated with fetal malposition (Cheng 

2006b; 2006c; Fitzpatrick 2001; Ponkey 2003) and given the limited evidence regarding current 

New Zealand practice and outcomes for OP it is timely to collect  local data, examine local practice 

and to assess whether it is feasible to conduct further study into the effectiveness of maternal posture 

during labour as an intervention for fetal malposition.  

Therefore, this study aims to evaluate the feasibility of conducting an RCT of the effectiveness of 

maternal posture during labour for fetal malposition in labour to improve outcomes for mothers and 

babies in New Zealand. The specific objectives are: 

1) To establish the incidence and outcomes of fetal malposition in labour at Women’s Health, 

ADHB.  

2) To establish current practice in relation to the management of fetal malposition in labour at 

Women’s Health, ADHB. 

3) To assess the acceptability, enablers and barriers of conducting an RCT of the effectiveness of 

maternal posture during labour for fetal malposition in labour among pregnant women and 

midwives. 

 

Emersion of the researcher in local practice justifies an ethnographic approach to the following 

research questions:  

1) What is the incidence and health outcomes of fetal malposition in labour for women and 

their babies at Women’s Health, ADHB. 

 2) How are practitioners currently managing care of women presenting in labour with a fetal 

malposition?  

3) Are there any differences in maternal and infant health outcomes resulting from care of fetal 

malposition in labour between core midwives and LMC midwives? 

 4) How acceptable would participation in a labour trial using maternal posture as an 

intervention for fetal malposition in labour be to pregnant women and midwives? 

5) What are the barriers and enablers for collaborating with an RCT on use of maternal posture 

in labour for fetal malposition amongst midwives and pregnant women? 

2.  STUDY METHODS 
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Good Clinical Practice standards will guide the design, conduct, recording and reporting of the 

study (Health Information Governance Guidelines HISO 10064:2017; Health Information Security 

Framework HISO 10064:2017). This study will be in three phases. Ethics approval from Auckland 

Health Research Ethics Committee (AHREC) and local governance approval with ADHB Research 

Office will be sought prior to the commencement of each phase of the study.  

2.1 Phase 1 

A retrospective cohort study will be conducted using a consecutively random sample of 200 

National Health Index (NHI) identifiable maternity case notes of all term births at Auckland 

Hospital during 01 Jan 2018 to 31 Dec 2018 that meet the inclusion criteria as previously described 

to: establish the incidence of fetal malposition and incidence of occipito-anterior position in 1st 

stage and 2nd stage labour and/or last vaginal examination in labour prior to any rotation procedures 

and at birth;  report the management of fetal malposition in labour; other interventions given; and 

compare the maternal and infant outcomes with outcomes where there is no fetal malposition. Based 

on studies by Phipps et al (2014) and Akmal et al (2004), at onset of established labour the predicted 

risk of a caesarean section delivery for women with OP/OT fetus = 0.6 versus the risk of caesarean 

section delivery for women with OA fetus = 0.3 and a risk ratio of 2. Therefore, using a significance 

level of 95% and a power of 80% I would need a sample size of 40 in the OP/OT arm and 40 in the 

OA arm. Therefore, a sample of 200 maternity notes will ensure a sufficiently powered sample. The 

sample size may be increased if required to gain sufficient data. The raw data will be manually 

extracted remotely from electronic maternity notes in Healthware and 3M software against a data 

check list. The sample will be data validated to check accuracy against scanned handwritten notes 

and if necessary, the sample may be increased.  

Variables to be collected include:  

- Maternal demographics (age, self-reported ethnicity as defined by NZ Stats Ethnic Categories 

Level 4, and domicile code to determine NZDep 2013). 

- Pregnancy related (parity, gestation at birth, body mass index (BMI), location of placenta, pre-

labour rupture of membranes). 

- Labour related (artificial rupture of membranes (ARM), spontaneous rupture of membrane (SRM), 

meconium liquor, induction of labour (IOL), syntocinon for augmentation, analgesia used (epidural, 

entonox, opioids, other e.g. hypnobirthing, water), cervical dilatation on admission, fetal blood 

sample lactates, fetal position in 1st and 2nd stage labour and at birth, labour duration, mode of 

birth, indication for instrumental/operative births, postpartum haemorrhage, perineal trauma 

defined as 1st, 2nd, 3rd 4th degree). Mode of birth includes normal vaginal birth, manual rotation 
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prior vaginal birth, caesarean section, rotational ventouse extraction, rotational forceps, non-

rotational ventouse extraction, non-rotational forceps. 

-Practice related (any remedial techniques for malposition defined as one or more posture, position 

changes, techniques, use of peanut ball, mobility, Rebozo technique, acupuncture, reflexology, 

homeopathy, massage). 

- Neonate related (birth weight centile, Apgar scores, resuscitation requirement, lactates, neonatal 

intensive care unit admission (NICU), neonatal injury, respiratory distress syndrome, death, length 

of neonatal stay, hyperbilirubinaemia, hypoglycaemia). 

- Postnatal related up to primary discharge from hospital (length of maternal stay, urinary problems, 

wound infection, serious maternal complications, breastfeeding on discharge). 

- Type of midwifery care in labour defined as core midwife, LMC midwife or mixed midwifery 

care. 

2.1.1. Analysis  

Descriptive analyses will summarise the bi-variate and multivariate incidences and outcomes in 

terms of frequency by mean and standard deviation and present these in appropriate diagrams and 

tables comparing outcomes of fetal OP position with fetal OA position expressed by p-value and 

significance value.  

2.1.2 Ethical considerations  

1) Confidentiality  

The confidentiality of patients will be maintained through the use of only de-identified data at point 

of analysis and reporting.  At the point of data collection, the midwife-researcher, who has a current 

practising certificate and ADHB access agreement, will be privy to patient identifiable data whilst 

strictly adhering to the Privacy Act 1993 and Health Information Privacy Code 1994.  

2) Accurate representation 

Accurate representation of ethnicities will be achieved by the use of self-defined single/combined 

cultural ethnicity categories Level 4 as recommended in the Ministry of Health’s HISO 10001:2017 

Ethnicity Data Protocol. Twelve months of data will be analysed which will help ensure that the 

data represents the ethnic diversity of the Auckland Hospital catchment area. 

2.2 Phase 2 

Midwives’ surveys:  
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Based on 136 midwives (approximately 50 core staff and 86 LMCs) we conservatively anticipate a 

sample size of 50 midwives for the anonymous online Qualtrics survey of local midwives who 

practice at Women’s Health, ADHB. In view of an expected small number of midwives identifying 

as Māori at ADHB, an additional list of 14 midwives who identify as Māori and who work in South 

Auckland will be targeted by way of introduction by Māori Midwifery Advisor Mahia Winder. 

Notification of the survey will be included in the Women’s Health emailed newsletter. The 

Participant Information Sheet will be sent to individual midwives via the Women’s Health midwife 

emailing list and the South Auckland Māori Midwives list with a link to the Qualtrics online survey. 

The survey will assess: their knowledge, beliefs & attitudes surrounding fetal malposition including 

causes, management and perinatal outcomes and practice confidence; and their own current practice 

techniques. Domains of interest include: Demographics including standard ethnicity as defined by 

Stats NZ; Midwifery background including years midwifery experience and highest midwifery 

qualification; current practice including births per annum, and type of midwife (core or LMC); 

Usual practice management of  fetal malposition; Views on causes of fetal malposition; Attitude 

towards and confidence to manage fetal malposition; and willingness to participate in an RCT on 

maternal posture for management of fetal malposition in labour. Question items will be a mix of 

multiple choice, short answer, and open-ended questions. The draft questionnaire will be piloted 

with a small number of research midwives to check usability and practicality. Amendments will be 

made guided by feedback, prior to the Qualtrics survey going live. The Qualtrics survey will go live 

in 2019 (Appendix 6). It will remain open for a period of 8 weeks or longer if sample size not 

reached in that time. A Participant Information Sheet (PIS) (Appendix 6) will provide information 

for participants on the study aims, what is involved, and that consent is implicit through their 

voluntary completion of the survey. The process of consent will also be outlined at start of survey.  

Midwives focus groups:  

In addition, a qualitative study utilising up to 6 focus groups with up to 6 midwives (core and LMC) 

will be held at Women’s Health, ADHB Labour and Birthing Unit and 2 or 3 other LMC clinics 

during 2019/20 to assess midwives’ attitudes towards participating in an RCT to establish the 

effectiveness of maternal posture for the management of fetal malposition. A target group of South 

Auckland Māori midwives will also be invited to attend a focus group in South Auckland. The 

venue is to be arranged. This study will cease focus groups once data saturation is reached. Evidence 

suggest 84% of content codes are generated by the first 3 focus groups and 90% saturation reached 

at 6 focus groups (Guest, G et al 2017). Focus groups will be held weekly on Tuesdays at 

approximately 3.30pm and 7 pm to coincide with end of shifts. When the unit is extremely busy, 

they may be postponed. Posters advertising the upcoming focus groups will be on display on staff 

notice board in the tearoom and at the community clinics/venues which have provided approval for 
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hosting focus groups. Each focus group will aim to run for approximately 30 minutes or as time 

allows. 

Focus group domains of interest have been selected based on previous research including: attitudes 

around participating in research trials (Hicks 1995; Hunt 1987; Le May 1998), theories regarding 

fetal malposition (Cohen 2015), potential concerns regarding practice autonomy versus research 

protocol, and trial intervention in relation to existing ADHB policies and guidelines. This 

information will be used to identify the attitudes of the participants in terms of acceptability, 

enablers and barriers towards a future trial, which may for instance influence recruitment rates, and 

trial compliance. A draft interviewer question guide has been prepared (Appendix 7) which will be 

piloted to check the question areas are appropriate and relevant in terms of the research questions. 

A PIS will provide information for participants on the study aims and what is involved and explain 

the consent process. The PIS and Consent forms will be distributed on entering room and signed 

consents collected before commencing the focus group. 

2.2.1 Analysis  

Descriptive statistics will be used to describe the quantitative aspects of the midwife survey. Open-

ended questions will be analysed using a thematic analysis approach.  

The raw data from both surveys and focus groups will be content analysed using a general inductive 

approach (Thomas 2006). The data will be read by the primary investigator and a 2nd reviewer to 

achieve consensus on coding, and the frequency of topics or categories will be coded into themes. 

The reviewers will check the coding for similarities, discuss and recode if necessary. The transcripts 

of focus groups and surveys will then be reread for meaning within themes and sub-coded in terms 

of meaning. Rereading will continue until no further themes are identified. Then sub-coded themes 

will be grouped together where similar to reduce the number of themes into 3-8 of most predominant 

themes.   

Using NVivo software these predominant themes as well as the subthemes will be entered as named 

nodes and sub nodes. All qualitative data sources including text, audio recordings, transcripts from 

surveys and focus groups, feedback comments will then be entered into NVivo software and 

sections coded by theme into the nodes and sub nodes. NVivo hierarchical charts and summaries 

will report the data analysis.  

2.2.2 Ethical considerations  

Midwife survey  

1) Participant confidentiality which will be ensured with an anonymous online questionnaire. 
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2) Accuracy of participant’s reporting through use of an online questionnaire to enable the absence 

of barriers, for instance peer group bias and social dynamics inherent in a focus group such as 

competing louder voices and personalities. 

Midwife focus groups  

1) Confidentiality 

Confidentiality will be observed by use of a private room. Preliminaries will establish that all 

comments remain confidential and unidentifiable.  

2) Accurate representation 

Only those eligible to participate in the focus group will be present plus the facilitator and their 

assistant, who will be independent of the study, to enable midwives’ freedom to air their views. 

Focus groups will be held at approximately 3.30 pm to allow convenient access to both morning 

and afternoon shift workers. Morning shift staff would thus be off duty and afternoon shift staff 

would attend workload permitting. Another focus group will be held at 7 pm when the 12-hour 

daytime shift workers are off duty. This will enable fair representation of all midwives. 

Researcher bias will be limited by outlining a brief summary of the concepts raised at close of 

meeting to verify content and open the floor for any further comment. Audio recording equipment 

will eliminate researcher bias at time of content collection and completeness of recording will be 

witnessed by an independent assistant researcher. Analysis of content will be checked by two 

researchers. 

The survey will run concurrently with the focus groups to enable staff input by those unable to 

attend a focus group or who prefer to respond over time or anonymously. The combined approach 

of focus group and online survey enables richness through evolution of thoughts by group sharing 

and also time for quiet contemplation individually. In this way the data is very thorough, 

complementary and midwives’ opinions are accurately reflected in the report. 

 

2.2 Phase 3 

Pregnant women’s survey 

The Qualtrics survey will go live in 2019 (dates dependant on approval process).  
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We anticipate a sample size of approximately 200 pregnant women to assess the various views of 

pregnant women. Using a 95% confidence level with a 50% accuracy a sample of 200 would 

provide a confidence interval of 4.89.  

Posters placed in midwife clinics within the ADHB hospital setting at Auckland Hospital and 

Greenlane Clinical Centre will advertise the anonymous online/paper Qualtrics survey for pregnant 

women registered with ADHB. Women registered with ADHB access holder midwives (self-

employed LMCs) will be reached  by first sending an email to these midwives inviting them to 

advertise and make available the survey to their women. Pregnant women in these settings can 

select the brochure and PIS on arrival at reception and/or in waiting rooms to read prior to deciding 

if they are happy to take part in a survey. By scanning the QR code with their smart phone or typing 

the URL they will receive a link to the online Qualtrics survey. Alternatively, they may choose to 

complete the available paper copy of the survey while they wait and deposit it in a drop box at 

reception or complete the survey at home and return at next visit. Directions for accessing the survey 

link online are in the brochure and PIS. Pending ADHB & AHREC permission the online Qualtrics 

survey may also be emailed using Women’s Health, ADHB, registration email addresses. 

The survey will assess pregnant women’s views on acceptability towards participation in an RCT 

to establish the effectiveness of maternal posture during labour for fetal malposition in labour 

(Appendix 4). The included online/paper PIS will provide information about the study aims, what 

is involved, the consent process (consent denoted by voluntary participation in survey) and a link 

to the survey. The survey will take approximately 10 - 15 minutes to complete. Domains of interest 

include parity, age, standard ethnicity (as defined by Stats NZ), knowledge of fetal malposition, 

openness to use of different postures, research interest, acceptability of an RCT on fetal malposition, 

cultural concerns, safety concerns, comfort concerns and/or other concerns. Question items will be 

a mix of multiple choice, short answer, and open-ended questions. The draft questionnaire will be 

piloted with a small number of pregnant women to check usability and practicality. If necessary, 

amendments will be made guided by feedback, prior to the survey going live. 

2.3.1 Analysis  

Descriptive statistics will be used to describe the quantitative aspects of the survey. A general 

inductive analysis approach will be used for the qualitative data analysis as described in Phase 2 to 

identify key themes from open ended questions. NVivo software will be used to code all the 

women’s survey data and produce charts and summaries. 

2.3.2  Ethical considerations  

1) Participant confidentiality which will be ensured by an anonymous online questionnaire 
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2) Accuracy of participant’s reporting which will be enabled by a range of mostly 3 - 9 Likert 

style responses with  options to select “other” and “explain” for further clarity. 

 

2.3.3 Timeline 

Phase 3 Activity Quarter 3-month blocks 
1 2 3 4 5 6 7 8 9 10 11 12 

Local 

governance & 
ethics approval 

*            

Consumer rep 

consultation 
*            

Refine 

methodology 
 *           

Refine study 

tools 
 *           

Recruitment for 
surveys 

  *          

Conduct focus 

groups 
  *          

Data collection:             
Phase 1   * 
Phase 2  *  
Phase 3 *   
Analyse data:             
Phase 1   * 
Phase 2  *  
Phase 3 *   
Tabulate SOF        *     
Consumer 

feedback 
        *    

Analyse, write 

up  
         *   

Prepare 
publications and 

reports 

          *  

Dissemination            * 

 

 

 

3. RESEARCH TEAM 

The study research team members and their respective roles are summarised below: 

• Jennifer Barrowclough (RCPN, DipMW, RM, BSc(Hons), PhD student), Principal 

Investigator. Jennifer is a midwife with 28 years’ core and self-employed midwifery 

experience. She will lead the design of this study, conduct the online survey and focus 

groups, analyse and interpret the data, and lead the dissemination activities.  
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• Professor Caroline Crowther (MBChB, DCH, FRANZCOG, MD, DDU, FRCOG, 

CMFM), named investigator. Caroline is a maternal fetal medicine subspecialist with 

experience in conducting randomised clinical trials in maternal and perinatal health. She 

will be an academic on the project and provide oversight on all aspects of the project and 

contribute to dissemination activities arising from this research. She is Jennifer’s PhD co-

supervisor. 

• Associate Professor Bridget Kool (RGON, BHSc (Nursing), MPH, PhD), named 

investigator. Bridget is an epidemiologist with an interest in maternal and child health, 

and evidence-based practice. She has 17 years’ experience designing and leading 

research, including a previous RCT. She is a former paediatric nurse. She will be an 

academic adviser on the project and contribute to all aspects of the project, and to 

dissemination activities arising from this research. She is Jennifer’s PhD primary 

supervisor.  

• Midwife Mahia Winder (RM), named advisor. Mahia is Māori Midwifery Advisor at 

Auckland University of Technology. Mahia has iwi affiliations to Ngāti Tūwharetoa, 

Ngāti Raukawa and Ngāi Tahu. She is a Health Practitioner Member for the Midwifery 

Council of NZ. Mahia is also a midwifery advisor to the NZ Coalition to End 

Homelessness. She developed and led Te Manawa O Hine (Māori Midwifery Team) at 

ADHB which focuses on ensuring Māori women receive clinically and culturally 

appropriate midwifery care. Mahia has worked across the midwifery environment as a 

core midwife and LMC midwife including homebirths.  

 

4. SAFETY AND ADVERSE EVENTS 

This feasibility study is low risk and so no special safety precautions are required. Participation is 

voluntary and participants are free to withdraw at any time. 

 

5. DATA MANAGEMENT 

Data use and storage will be in accordance with UoA and ADHB data use policies. The following 

acts and guidelines will also govern the use of data: 

• Health Act 1956 

• Health Information privacy Code 1994 
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• Privacy Act 1993 

5.1  Confidentiality 

Only anonymous data will be reported. All reporting will observe the Privacy Act 1993 part 2 and 

section 22B,C,F,H,J of the Health Act 1956.  

5.2  Records 

The Principal Investigator will be responsible for the retention of study data in a secure place for 6 

years after study completion. All computerised data will be password protected and will be 

destroyed by being permanently deleted at the end of 6 years along with audio recordings and 

supporting paperwork which will be shredded in accordance with the Health Information privacy 

Code 1994. 

 

6. TREATY OBLIGATIONS 

Māori have continued to be subject to statistically proven inequity at all levels of life and health in 

New Zealand for decades since the principles of the Treaty of Waitangi were not recognised partly 

on account of disparate language translations. Statistics for Māori are 2-4 times worse that non-

Māori across all health outcomes including diabetes, respiratory disease, cardiac disease, suicide, 

mental health, violence, unintentional injury, mortality, infectious disease, infant mortality and low 

birth weight (Ministry of Health, 2015).  

To address this disparity and protect against misuse or inadvertent use of Māori data that further 

disadvantages them as a people, input from Liggins Institute Māori Advisory Committee will be 

sought at every stage of study design, methodology, analysis and reporting in accordance with The 

New Zealand Public Health and Disability Act 2000 to ensure the research is acceptable, 

accountable and relevant to Māori (Wyeth 2010). Ethics approval will be sought by AHREC and 

local governance approval from the Auckland Research Office, ADHB prior to any phase of the 

study commencing.  

A feedback meeting will be held prior to publication for all Māori stakeholders to attend and hold 

counsel over. Stakeholders include local iwi leaders, Nga Maia Māori Midwives Aotearoa, He Hone 

Wahine, Liggins Institute Māori Advisory Committee, Māori Midwifery Advisor/ADHB 

Midwifery Director of Primary Services Megan Tahere and AUT Māori Midwifery Advisor Mahia 

Winder. Statistical representation of ethnic Māori and their Māori data within the study report will 

be presented in separate tables enabling Māori right of refute as a guard against potential misuse or 

inadvertent use that further disadvantages Māori people. In addition, a report of the whole study 
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will be made available so Māori representatives can determine if health outcomes for Māori may 

be improved on account of the research both in terms of identifying their health needs and advancing 

knowledge to improve these outcomes. Māori inclusiveness in this feasibility study ensures equal 

opportunity to inform evidenced based practice as well as to benefit from applicable health 

knowledge. 

Utilising self-defined cultural ethnicity demographics for all phases of the study will help to 

ensure accurate reporting of Māori population within ADHB Women’s health.  How women 

currently identify ethnically will be sought and any disparity between population surveyed and 

ADHB population data will be recorded.  

 

7. IMPACT 

This feasibility study will report on the current health outcomes of women with a fetal malposition 

in labour and their babies at Women’s Health, ADHB, and the current care practices of core 

midwives and LMC midwives. In addition, the study will establish the acceptability among 

midwives and pregnant women for an RCT into the effectiveness of maternal posture for the 

management of fetal malposition in labour. Compliance with protocol is more likely when 

acceptability is established. Hence uptake and research rigor are optimised. The guidance from a 

feasibility study report will optimise the design and economy of a future RCT which could establish 

if a low-cost non-drug intervention such as maternal positioning can result in lower caesarean rates, 

lower instrumental delivery rates, reduced hospital costs, improved maternal and neonatal health 

outcomes and increased maternal satisfaction.  

 

8. DISSEMINATION OF FINDINGS 

Using the Consolidated Criteria for Reporting Qualitative Research (COREQ) guidelines a report 

of the findings of this research.  

The report will draw conclusions on the statistical evidence as well as any associations that can be 

made within the context of the focus groups and survey findings. Whether these conclusions 

positively contribute to the feasibility of an RCT into management of fetal malposition in labour 

using maternal posture will be discussed.  

Māori data will be presented in tables for feedback to Māori stakeholders including Nga Maia Māori 

Midwives and Liggins Māori Advisory Committee as well as a summary of the whole study prior 
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to publishing. The report will also be disseminated by email to all health care provider participants. 

A plain language report will be written and emailed to all women participants. 

The report will then be published in journals and presented at University of Auckland, ADHB and 

NZCOM  seminars and local and international conferences  e.g., PSANZ, IMPACT, International 

Confederation of Midwives Conference, NZCOM Conference. 

 

 

Note: The supervision roles were switched to Professor Caroline Crowther as primary supervisor 

and Associate Professor Bridget Kool as co-supervisor from 01 March 2019. 
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Appendix 3 Pregnant women’s survey cross-tabulations 

Cross-tabulations of survey responses by age.       Note: * values less than 3, † Fisher exact 

Sims posture acceptable 

Response 16 – 

25 

years 

26 – 

35 

years 

36 – 

45 

years+ 

Total 

No * 18 

(13) 

6 (18) 25 

Not sure 9 

(82) 

40 

(30) 

11 

(33) 

60 

Yes * 76 

(57) 

16 

(49) 

93 

Total 11 134 33 178 
(100) 

Degree 

freedom 

 

Df = 4 

 

P = 0.010 † 

 

Cultural concerns regarding Sims posture 

16 – 

25 

years 

26 – 35 

years 

36 – 45 

years+ 

Total 

9 (82) 122 (91) 27 (82) 158 

2 (18) 11 (8) 6 (18) 19 

0 
 

* 0 * 

11 134 33 178 
(100) 

 

Df = 4 

 

P = 0.259 † 

 

Religious concerns regarding Sims posture 

16 – 25 

years 

26 – 35 

years 

36 – 45 

years+ 

Total 

9 (82) 128 (96) 30 (91) 167 

* 6 (5) 3 (9) 11 (6) 

0 

 

0 0 0 

9 134 33 178 

(100) 

 
Df = 2 

 

P = 0.098† 

 

Comfort concerns regarding Sims posture 

16 – 25 

years 

26 – 35 

years 

36 – 45 

years+ 

Total 

7 (64) 68 (51) 17 (52) 92 

(52) 

4 (36) 31 (23) 11 (33) 46 

(26) 

0 35 (26) 5 (15) 40 

(23) 

11 134 33 178 

(100) 

 

Df = 4 

 

P = 0.178† 
 

 

Safety concerns regarding Sims posture 

Response 16 – 

25 

years 

26 –

35 

years 

36 – 45 

years+ 

Total 

No 7 (64) 94 

(71) 

19 (58) 120 

(68) 

Not sure 3 (27) 30 

(23) 

11 (33) 44 

(25) 

Yes * 9 (7) 3 (9) 13 
(7) 

Total 11 133 33 177 
(100) 

 

Df 

 

Df = 
4 

 

P = 0.541† 
 

Other concerns regarding Sims posture 

16 – 

25 

years 

26 – 35 

years 

36 – 45 

years+ 

Total 

7 

(64) 

104 (78) 23 (72) 134 

(76) 

4 

(36) 

22 (17) 7 (22) 33 (19) 

0 7 (5) *  9 (5) 

11 133 32 176 

(100) 

 

Df = 4 

 

P = 0.497 † 
 

Acceptability of participation in RCT 

16 – 25 

years 

26 – 35 

years 

36 – 45 

years+ 

Total 

3 (27) 20 (15) 4 (12) 27 (15) 

4 (36) 59 (44) 21 (64) 84 (47) 

4 (36) 55 (41) 8 (24) 67 (38) 

11 134 33 178 (100) 

 

Df = 4 

 

P = 0.204 † 
 

Feel need to consult partner to decide on 

trial participation 

16 – 25 

years 

26 – 35 

years 

36 – 45 

years+ 

Total 

3 (27) 43 (32) 8 (24) 54 (30) 

* 29 (22) 7 (21) 38 (21) 

6 (55) 62 (46) 18 (55) 86 (48) 

11 134 33 178 

(100) 

 

Df = 4 

 

P = 0.928† 
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Cross-tabulations of survey responses by gestation (weeks). Note: * values less than 3, † Fisher exact 

Sims posture acceptable 

Response 24-28 

weeks 

 

29-33 

weeks  

34-38 

weeks  

39+ 

weeks 

Total 

No 4 (11) 6 
(110 

13 
(19) 

* 25 
(14) 

Not sure 16 
(42) 

14 
(25) 

26 
(38) 

* 57 
(33) 

Yes 18 

(47) 

36 

(64) 

30 

(44) 

9 (75) 93 

(53) 

Total 38 

(100) 

56 

(100) 

69 

(100) 

12 

(100) 

175 

(100) 

Degree 

freedom 

 

Df = 6 

 

P = 0.094 † 
 

Cultural concerns 

24-28 

weeks  

29-33 

weeks  

34-38 

weeks  

39+ 

weeks 

Total 

31 

(82) 

51 

(91) 

60 

(87) 

12 

(100) 

154 

(88) 

7 (18) 5 (9) 8 (12) * 20 

(11) 

* * * * * 

38 
(100) 

56 
(100) 

69 
(100) 

12 
(100) 

175 
(100) 

 

Df = 6 

 

P = 0.471 † 

 

Religious concerns 

24-28 

weeks 

29-33 

weeks 

34-38 

weeks  

39+ 

weeks 

Total 

34 

(90) 

51 

(91) 

66 

(96) 

12 

(100) 

163 

(93) 

4 (11) 5 (9) 3 (4) * 12 

(7) 

0 0 0 0 0 

38 
(100) 

56 
(100) 

69 
(100) 

12 
(100) 

175 
(100) 

 

Df = 3 

 

P = 0.523† 
 

Comfort concerns 

24-28 

weeks 

29-33 

weeks 

34-38 

weeks 

39+ 

weeks 

Total 

18 

(47) 

31 

(55) 

34 

(49) 

6 (50) 89 

(51) 

12 

(32) 

16 

(29) 

16 

(23) 

2 (17) 46 

(26) 

8 (21) 9 (16) 19 

(28) 

4 (33) 40 

(23) 

38 
(100) 

56 
(100) 

69 
(100) 

12 
(100) 

175 
(100) 

 
Df = 6 

 
P = 0.680† 

 

 

Safety concerns 

Response 24-28 

weeks 

29-33 

weeks 

34-38 

weeks 

39+ 

weeks 

Total 

No 25 
(66) 

35 
(63) 

45 
(66) 

11 
(92) 

116 
(67) 

Not sure 10 

(26) 

16 

(29) 

18 

(27) 

* 45 

(26) 

Yes 3 (8) 5 (9) 5 (8) * 13 

(8) 

Total 38 
(100) 

56 
(100) 

68 
(100) 

12 
(100) 

174 
(100) 

Degree 

freedom 

 

Df = 6 

 

P = 0.778† 

 

Other concerns 

24-28 

weeks 

29-33 

weeks 

34-38 

weeks 

39+ 

weeks 

Total 

28 

(74) 

39 

(70) 

52 

(78) 

11 

(92) 

130 

(75) 

10 

(26) 

13 

(23) 

11 

(16) 

* 34 

(20) 

* 4 (7) 4 (6) * 9 (5) 

38 

(100) 

56 

(100) 

67 

(100) 

12 

(100) 

173 

(100) 

 

Df = 6 

 

P = 0.207 † 
 

Acceptability of participation in RCT 

24-28 

weeks 

29-33 

weeks 

34-38 

weeks 

39+ 

weeks 

Total 

3 (8) 7 

(130 

11 

(16) 

4 (33) 25 

(14) 

22 

(58) 

25 

(45) 

34 

(49) 

3 (25) 84 

(48) 

13 

(34) 

24 

(43) 

24 

(35) 

5 (42) 66 

(38) 

38 

(100) 

56 

(100) 

69 

(100) 

12 

(100) 

175 

(100) 

 
Df = 6 

 
P = 0.311 † 

 

Feel need to consult partner 

24-28 

weeks 

29-33 

weeks 

34-38 

weeks 

39+ 

weeks 

Total 

8 (21) 17 

(30) 

24 

(35) 

3 (25) 52 

(30) 

14 

(37) 

15 

(27) 

8 (12) * 38 

(22) 

16 

(42) 

24 

(43) 

37 

(54) 

8 (67)  85 

(49) 

38 

(100) 

56 

(100) 

69 

(100) 

12 

(100) 

175 

(100) 

 
Df = 6 

 
P = 0.056† 
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Cross-tabulations of survey responses by parity (none, one or more). Note: * values less than 3, † Fisher exact 

Sims posture acceptable 

Response None One or 

more 

Total 

No 12 

(130) 

13 (16) 25 (14) 

Not sure 34 (35) 27 (33) 61 (34) 

Yes 59 (52) 42 (51)  92 (52) 

Total 96 
(100) 

82 
(100) 

178 (100) 

Degree 

freedom 

 

Df = 2 

 

P = 0.836 † 
 

Cultural concerns 

None One or more 

ne 

Total 

86 (90) 72 (88) 158 (89) 

9 (9) 10 (12) 19 (11) 

* * * 

96 (100) 82 (100) 178 (100) 

 
Df = 2 

 
P = 

0.801† 
 

Religious concerns 

None One or 

more 

Total 

90 (94) 77 (94) 167 (94) 

6 (6) 5 (6) 11 (6) 

* * * 

96 (100) 82 (100) 178 (100) 

 
Df = 1 

 
P =0.966 

 

Comfort concerns 

None One or 

more 

Total 

49 (51) 43 (52) 92 (52) 

28 (29) 18 (22) 46 (26) 

19 (20) 21 (26) 40 (23) 

96 (100) 82 (100) 178 (100) 

 

Df = 2 

 

P = 0.455† 
 

 

Safety concerns 

Response None One or 

more 

Total 

No 63 (66) 57 (70) 120 (68) 

Not sure 26 (27) 18 (22) 44 (25) 

Yes 7 (7) 6 (7) 13 (7) 

Total 96 

(100) 

81 

(100) 

177 

(100) 

Degree 

freedom 

Df=2 P = 0.754† 

 

Other concerns 

None  One or 

more 

Total 

70 (75) 64 (78) 134 (76) 

20 (21) 13 (16) 33 (19) 

4 (4) 5 (6) 9 (5) 

94 (100) 82 (100) 176 (100) 

Df = 2 P = 0.584 † 

 

Acceptability of participation in RCT 

None One or 

more 

Total 

18 (19) 9 (11) 27 (15) 

43 (45) 42 (51) 85 (48) 

35 (37) 31 (38) 66 (37) 

96 (100) 82 (100) 178 (100) 

Df =2 P = 0.338† 

 

Feel need to consult partner 

None One or 

more 

Total 

23 (24) 30 (37) 53 (30) 

23 (24) 15 (18) 38 (21) 

50 (52) 37 (45) 87 (49) 

96 (100) 82 (100) 178 (100) 

Df = 2 P = 0.176† 
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Cross-tabulations of survey responses by previous experience of fetal malposition. Note: * values less than 3, † Fisher exact 

Sims posture acceptable 

Response No 

experience 

Experience Total 

No 19 (12) 6 (23) 25 

(14) 

Not sure 55 (36) 6 (23) 61 

(34) 

Yes 79 (52) 14 (54) 93 
(52) 

Total 153 (100) 26 (100) 170 

(100) 

Degree 

freedom 

 

Df = 2 

 

P = 0.234 

 

Cultural concerns 

No 

experience 

Experience Total 

136 (89) 22 (85) 158 
(88) 

16 (11) 4 (15) 20 
(11) 

* * * 

153 (100) 26 (100) 179 

(100) 

 

Df = 2 

 

P = 0.573† 

 

Religious concerns 

No 

experience 

Experience Total 

144 (94) 23 (89) 167 (93) 

9 (6) 3 (11) 12 (7) 

* * * 

153 (100) 26 (100) 179 

(100) 

 

Df = 1 

 

P = 0.386† 

 

Comfort concerns 

No 

experience 

Experience Total 

78 (51) 14 (54) 92 (51) 

43 (28) 4 (15) 47 (26) 

32 (21) 8 (31) 40 (22) 

153 (100) 26 (100) 179 

(100) 

 

Df = 2 

 

P = 0.306 

 

 

Safety concerns 

Response No 

experience 

Experience Total 

No 102 (67) 18 (769) 120 

(67) 

Not sure 38 (25) 7 (27) 45 

(25) 

Yes 12 (8) * 13 

(7) 

Totals 152 (100) 26 (100) 178 

(100) 

Degree 

freedom 

 

Df = 2 

 

P = 0.884† 

 

Other concerns 

No 

experience 

Experience Total 

115 (76) 19 (73) 134 (76) 

28 (19) 6 (23) 34 (19) 

8 (5) * 9 (5) 

151 (100) 26 (100) 177 (100) 

 

Df =2  

 

P = 0.847 † 

 

Acceptability of participation in RCT 

No 

experience 

Experience Total 

23 (15) 4 (15) 27 (15) 

74 (48) 11 (42) 85 (48) 

56 (37) 11 (42) 67 (37) 

153 (100) 26 (100) 179 

(100) 

 

Df = 2 

 

P = 0.844 † 
 

Felt need to consult partner 

No 

experience 

Experience Total 

43 (28) 11 (42) 54 (30) 

33 (22) 5 (19) 38 (21) 

77 (50) 10 (39) 87 (49) 

153 (100) 26 (100) 179 (100) 

 

Df = 2 

 

P = 0.335 
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Cross-tabulations of survey responses by ethnicity. Note: * values less than 3, † Fisher exact, MELAA: Middle Eastern, Latin American, African 

Sims posture acceptable  

Response 

 A
sia

n
 

 E
u

ro
 

 M
ā

o
ri 

M
E

L
A

A
 

 P
a

cific 

Total 

No 3 (5) 17 

(24) 

3 

921) 

* * 24 

(14) 

Not sure 28 

(44) 

10 

(14) 

6 

(43) 

* 15 

(63) 

59 

(34) 

Yes 32 

(51) 

43 

(61) 

5 

(36) 

5 

(100) 

8 

(33) 

93 

(53) 

Total 63 

(100) 

70 

(100) 

14 

(100) 

5 

(100) 

23 

(100) 

176 

(100) 

 

Df = 8 

 

P = 0.353† 

 

Cultural concerns 

 A
sia

n
 

 E
u

ro
     

 M
ā

o
ri 

M
E

L
A

A
 

 P
a

cific 

Total 

56 

(89) 

67 

(96) 

10 

(71) 

4 

(80) 

20 

(83) 

157 

(89) 

7 

(11) 

3 (4) 3 

(21) 

* 4 

(17) 

19 

(10) 

* * * * * * 

63 

(100) 

70 

(100) 

14 

(100) 

5 

(100) 

24 

(100) 

176 

(100) 

 

Df = 8 

 

P = 0.029 † 

 

Religious concerns 

 A
sia

n
 

 E
u

ro
 

 M
ā

o
ri 

M
E

L
A

A
 

 P
a

cific 

Total 

58 

(92) 

68 

(97) 

13 

(93) 

4 

(80) 

23 

(96) 

166 

(94) 

5 (8) * * * * 10 

(6) 

* * * * * * 

63 

(100) 

70 

(100) 

14 

(100) 

5 

(100) 

24 

(100) 

176 

(100) 

 

Df = 4 

 

P = 0.267† 
 

Comfort concerns 

 A
sia

n
 

 E
u

r
o

 

 M
ā

o
r
i 

M
E

L
A

A
 

 P
a

c
ific

 

Total 

40 

(64) 

26 

(37) 

6 

(43) 

4 

(80) 

16 

(67) 

92 

(52) 

19 

(30) 

15 

(21) 

4 

(29) 

* 6 

(25) 

45 

(26) 

4 (6) 29 

(41) 

4 

(29) 

* * 39 

(22) 

63 

(100) 

70 

(100) 

14 

(100) 

5 

(100) 

24 

(100) 

176 

(100) 

 

Df = 8 

 

P = 0.000† 
 

 

Other concerns 

Response 

 A
sia

n
 

 E
u

r
o

 

 M
ā

o
r
i 

M
E

L
A

A
 

 P
a

c
ific

 

Total 

No 48 

(76) 

52 

(77) 

9 

(64) 

4 

(80) 

21 

(88) 

134 

(77) 

Not sure 12 

(19) 

10 

(15) 

5 

(36) 

* 3 

(13) 

31 

(18) 

Yes 3 (5) 6 (9) * * * 9 (5) 

Total 63 

(100) 

68 

(100) 

14 

(100) 

5 

(100) 

24 

(100) 

174 

(100) 

Df Df = 8 P = 0.537† 

 

Safety concerns 

 A
sia

n
 

 E
u

r
o

 

 M
ā

o
r
i 

M
E

L
A

A
 

 P
a

c
ific

 

Total 

38 

(61) 

51 

(73) 

9 

(64) 

3 

(60) 

19 

(79) 

120 

(69) 

19 

(31) 

13 

919) 

3 

(21) 

* 5 

(21) 

42 

(24) 

5 (8) 6 (9) * * * 13 

(7) 

62 

(100) 

70 

(100) 

14 

(100) 

5 

(100) 

24 

(100) 

175 

(100) 

Df = 8 P = 0.353† 

 

Acceptability of participation in RCT 

 A
sia

n
 

 E
u

r
o

 

 M
ā

o
r
i 

M
E

L
A

A
 

 P
a

c
ific

 

Total 

39 

(62) 

22 

(31) 

6 

(430 

* 14 

(58) 

83 

(47) 

8 

(13) 

14 

(20) 

* * * 26 

(15) 

16 

(25) 

34 

(49) 

6 

(43) 

3 

(60) 

8 

(33) 

67 

(38) 

63 

(100) 

70 

(100) 

14 

(100) 

5 

(100) 

24 

(100) 

176 

(100) 

Df = 8 P = 0.037† 

 

Felt need to consult partner 

 A
sia

n
 

 E
u

r
o

 

 M
ā

o
r
i 

M
E

L
A

A
 

 P
a

c
ific

 

Total 

14 

(22) 

29 

(41) 

3 

(21) 

* 7 

(29) 

54 

(31) 

11 

(18) 

14 

(20) 

4 

(29) 

* 5 

(21) 

36 

(21) 

38 

(60) 

27 

(39) 

7 

(50) 

* 12 

(50) 

86 

(49) 

63 

(100) 

70 

(100) 

14 

(100) 

5 

(100) 

24 

(100) 

176 

(100) 

Df = 8 P = 0.257† 
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Cross-tabulation of survey responses by having heard of posture to correct fetal malposition.  Note: * values less than 3, † Fisher exact 

Sims posture acceptable 

Response Not 

heard 
posture 

 

Not 

sure 

Heard 

of 
posture 

Total 

No 11 (9) * 13 (26) 25 
(14) 

Not sure 44 (40) 8 

(47) 

9 (18) 61 

(34) 

Yes 56 (51) 8 
(47) 

29 (57) 93 
(52) 

Total 111 

(100) 

17 

(100) 

51 

(100) 

179 

(100) 

Df Df = 4 P = 0.010 † 

 

Cultural concerns 

Not 

heard 
posture 

 

Not 

sure 

Heard 

of 
posture 

Total 

95 (86) 15 
(88) 

48 (94) 158 (88) 

15 (14) * 3 (6) 20 (11) 

* * * * 

111 
(100) 

17 
(100) 

51 
(100) 

179 (100) 

Df = 4 P = 0.551 † 

 

Religious concerns 

Not 

heard 

posture 

 

Not 

sure 

Heard  
of 

posture 

Total 

103 

(93) 

15 (88) 49 (96) 167 (93) 

8 (7) * * 12 (7) 

* * * * 

111 

(100) 

17 

(100) 

51 (100) 170 (100) 

Df = 2 P = 0.375† 

 

Comfort concerns 

Not 

heard 
posture 

 

Not 

sure 

Heard 

of 
posture 

Total 

57 (51) 9 
(53) 

26 (51) 92 (51) 

33 (30) 6 

(35) 

8 (16) 47 (26) 

21 (19) * 17 (33) 40 (22) 

111 

(100) 

17 

(100) 

51 

(100) 

179 (100) 

Df = 4 P = 0.119† 

 

 

Safety concerns 

Response Not 

heard 
posture 

Not 

sure 

Heard 

of 
posture 

Total 

No 73 (66) 9 

(56) 

38 (75) 120 

(67) 

Not sure 28 (25) 7 
(44) 

10 (20) 45 
(25) 

Yes 10 (9) * 3 (6) 13 
(7) 

Total 111 

(100) 

16 

(100) 

51 

(100) 

178 

(100) 

Df Df = 4 P = 0.328† 

 

Other concerns 

Not 

heard 

posture 

Not 

sure 

Heard  

of 

posture 

Total 

85 (77) 11 
(65) 

38 (76) 134 (76) 

20 (18) 6 

(35) 

8 (16) 34 (19) 

5 (5) * 4 (8) 9 (5) 

110 

(100) 

17 

(100) 

50 (100) 177 

(100) 

Df = 4 P = 0.367 † 

 

Acceptability of participation in RCT 

Not 

heard 

posture 

Not 

sure 

Heard 

of 

posture 

Total 

16 (14) * 10 (20) 27 (15) 

50 (45) 11 (65) 24 (47) 85 (48) 

45 (41) 5 (29) 17 (33) 67 (37) 

111 

(100) 

17 

(100) 

51 (100) 179 (100) 

Df = 4 P = 0.506 † 

 

Feel need to consult partner 

Not 

heard 

posture 

Not 

sure 

Heard  

of 

posture 

Total 

26 (23) 5 (29) 23 (45) 54 (30) 

25 (23) * 11 (22) 38 (21) 

60 (54) 10 (59) 17 (33) 87 (49) 

111 

(100) 

17 

(100) 

51 (100) 179 (100) 

Df = 4 P = 0.046† 
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Cross-tabulation of survey responses by having heard of malposition.    Note: * values less than 3, † Fisher exact 

Sims posture acceptable 

Response Heard of 

OP 

Never heard 

of OP 

Total 

No 24 (18) * 25 

(14) 

Not sure 36 (27) 25 (53) 61 
(34) 

Yes 72 (55) 21 (45) 93 
(52) 

Total 132 (100) 47 (100) 179 

(100) 

Degree 

freedom 

Df = 2 P = 0.001 † 

 

Cultural concerns 

Heard of 

OP 

Never heard 

of OP 

Total 

121 (92) 37 (78) 158 
(88) 

10 (8) 10 (21) 20 (11) 

* * * 

132 (100) 47 (100) 179 

(100) 

Df = 2 P = 0.026 † 

 

Religious concerns 

Heard of 

OP 

Never heard 

of OP 

Total 

127 (96) 40 (85) 167 (93) 

5 (4) 7 (15) 12 (7) 

* * * 

* 47 (100) 179 (100) 

Df = 1 P = 0.015† 

 

Comfort concerns 

Heard of 

OP 

Never heard 

of OP 

Total 

68 (52) 24 (51) 92 (51) 

26 (20) 21 (45) 47 (26) 

38 (29) * 40 (22) 

132 (100) 47 (100) 179 

(100) 

Df = 2 P = 0.000† 

 

 

Safety concerns 

Response Heard 

of OP 

Never 

heard of 

OP 

Total 

No 94 

(72) 

26 (55) 120 (67) 

Not sure 27 

(21) 

18 (38) 45 (25) 

Yes 10 (8 3 (6) 13 (7) 

Total 131 
(100) 

47 (100) 178 
(100) 

Df Df = 2 P = 0.067† 

 

Other concerns 

Heard of OP Never heard of 

OP 

Total 

103 (80) 31 (66) 134 (76) 

21 (16) 13 (28) 34 (19) 

6 (5) 3 (6) 9 (5) 

130 (100) 47 (100) 177 (100) 

Df = 2 P = 0.173 † 

 

Acceptability of participation in RCT 

Heard of 

OP 

Never heard 

of OP 

Total 

22 (17) 5 (11) 27 (15) 

56 (42) 29 (62) 85 (48) 

54 (41) 13 (28) 67 (37) 

132 (100) 47 (100) 179 (100) 

Df = 2 P = 0.082 † 

 

Feel need to consult partner 

Heard of OP Never 

heard of 

OP 

Total 

243 (33) 11 (23) 54 (30) 

27 (21) 11 (23) 38 (21) 

62 (47) 25 (53) 87 (49) 

132 (100) 47 (100) 179 (100) 

Df = 2 P = 0.512 † 
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Interest in labour research by maternal characteristics.  Note:* values less than 3, † Fisher exact, MELAA: Middle Eastern, Latin American, African 

Age 

Response 16-25 

years 

26-35 

years 

36-45 

years+ 

Total 

Disinterested * * * * 

Interested 3 

(27) 

68 

(51) 

21 (64) 92 

(52) 

Neutral 3 

(27) 

19 

(14) 

* 24 

(14) 

Very 

interested 

5 

(46) 

46 

(34) 

9 (27) 60 

(34) 

Total 11 

(100) 

123 

(100) 

33 

(100) 

178 

(100) 

Degree 

freedom 

 
Df = 6 

 
P = 0.193† 

 

Gestation 

 24-28 

weeks 

29-33 

weeks 

34-38 

weeks 

39 

weeks+ 

Total 

* * * * * 

19 (50) 32 

(57) 

32 

(46) 

8 (67) 91 (52) 

5 (13) 8 (14) 9 (13) * 24 (14) 

14 (37) 14 
(25) 

28 
(41) 

* 58 (33) 

38 

(100) 

56 

(100) 

69 

(100) 

12 

(100) 

175 

(100) 

 
Df = 9 

  
P = 0.494† 

 

Parity 

 None One or more Total 

* * * 

51 (53) 42 (51) 93 (52) 

14 (15) 10 (12) 24 (14) 

31 (32) 28 (34) 59 (33) 

96 (100) 82 (100) 178 (100) 

 

Df =3  

 

P = 0.560† 
 

Experience of malposition 

 No Yes Total 

* * * 

81 (53) 12 (46) 93 (52) 

21 (14) 3 (12) 24 (13) 

49 (32) 11 (42) 60 (34) 

153 (100) 26 (100) 179 (100) 

 
Df = 3 

 
P = 0.736† 

 

 

Never heard of malposition (OP) 

Response Heard of 

OP 

Never 

heard of 

OP 

Total 

Disinterested * * * 

Interested 69 (52) 24 (51) 93 (52) 

Neutral 16 (12) 8 (17) 24 (13) 

Very interested 46 (35) 14 (30) 60 (34) 

Total 132 (100) 47 (100) 179 (100) 

Degree  

freedom 

 

Df = 3 

 

P = 0.557† 
 

Heard of use of posture to correct malposition 

Response No  Not 

sure  

Yes Total 

Disinterested * * * * 

Interested 58 (52) 11 (65) 25 (47) 93 (52) 

Neutral 14 (13) 3 (18) 7 (14) 24 (13) 

Very interested 37 (33) 3 (18) 20 (39) 60 (34) 

Total 111 

(100) 

17 

(100) 

51 

(100) 

179 

(100) 

Degree 

freedom 

 

Df = 6 

 

P = 0.683† 
 

Interest in labour research 

Response 

 A
sia

n
 

 E
u

ro
 

 M
ā
o

ri 

M
E

L
A

A
 

 P
a
c
ific 

Total 

Disinterested * * * * * * 

Interested 37 

(59) 

32 

(46) 

7 

(50) 

3 

(60) 

12 

(50) 

91 

(52) 

Neutral 9 

(14) 

10 

(14) 

* * 4 

(17) 

24 

(14) 

Very 

interested 

16 
(25) 

28 
(40) 

6 
(43) 

* 7 
(29) 

59 
(34) 

Total 63 

(100) 

70 

(100) 

14 

(100) 

5 

(100) 

24 

(100) 

176 

(100) 

Degree 

freedom 

 

Df = 12 

 

P = 0.716 
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Appendix 4 Survey of pregnant women 

 

Pregnant Women’s Survey: Acceptability of a posture trial for fetal malposition 

in labour. 

 

Thank you for participating in this survey. Please read the information sheet below before 

starting survey.  

 

Participant Information Sheet - Pregnant women's questionnaire 

Study title: Evaluating the feasibility of a randomised controlled trial to assess the impact of 

using maternal position for the management of fetal malposition in labour on maternal and 

infant outcomes. 

Locality: Auckland 

Ethics committee ref: 000133 

Principal investigator: Associate Professor Bridget Kool, Department of Epidemiology & 

Biostatistics, School of Population Health, University of Auckland. Supervisor. 
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You are invited to take part in an anonymous survey on whether pregnant women would 

participate in a future study on the use of maternal position in labour when baby lying ‘back-

to-back’ with mum.  Whether or not you take part in this survey is your choice.  You need to 

be at least 16 years of age and at least 28 weeks pregnant (non-Māori) or at least 24 weeks 

pregnant (Māori). If you don’t want to take part you don’t have to give a reason, and it won’t 

affect the care you receive.  This Participant Information Sheet will help you decide if you 

would like to take part. You may want to talk about the study with other people, such as family, 

whānau, friends, or healthcare providers before you decide. Feel free to do this.  If you choose 

to complete this survey, you are giving consent for your answers to be used to determine if it 

is feasible to plan a future study on the use of maternal posture in labour when baby is ‘back-

to-back’ with mum.   This document is two pages long. Please make sure you have read and 

understood all the pages.      

 

What is the purpose of the study?   

‘Back-to-back’ position is when baby’s back lies near mother’s back. It is called occipito-

posterior or OP position by midwives and doctors. Sometimes this is present at the start of 

labour (approximately 1 in 4 of all labours) or develops during labour. Most babies will turn to 

the front during labour but of those that remain approximately 3 out of 4 need a caesarean, 

forceps or ventouse (suction) birth sometimes with trauma. A ‘back-to-back’ labour can result 

in a longer labour and longer hospital postnatal stay. The baby may need respiratory support 

and neonatal intensive care unit admission. Maternal positioning to help babies turn their back 

towards mother’s front to better fit through the pelvis for birth, is a method of labour care that 

requires further study.    The objective of this survey is to investigate if pregnant women think 

it reasonable to use a particular maternal position in labour for a research study when baby is 

in the ‘back-to-back’ position and whether they would join such a study. We would like to ask 

your views. The findings of this research will help to inform the design of a future study looking 

at the use of maternal posture in labour.  This study receives no funding and has no third-party 

interests. The researchers are affiliated with the Liggins Institute (University of Auckland) and 

Women’s Health ADHB.   The study has been approved by the Auckland Health Research 

Ethics Committee on 25/09/2019 for three years. Reference number 000133.   If you have any 

questions relating to this survey, please contact Principal Investigator, Associate Professor 

Bridget Kool: b.kool@auckland.ac.nz or phone (09) 9233871.      

 

What will my participation in the study involve?   

Your voluntary participation involves you completing a single online or paper survey which is 

expected to take 10 minutes to complete and is anonymous. The questions offer a range of 

answer options including ‘don’t know’ or ‘none’ and have space for further comment. You will 

be unable to scroll backwards during survey but can restart if you need to change your answers. 

The only health information the survey asks is whether this is your first pregnancy or not and 

whether or not you have past experience of a ‘back-to-back’ positioned baby in labour. The 
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survey will take place in 2019. Whether you choose to participate in the survey or not will 

make no difference to the care you receive.      

 

What are the possible benefits and risks of this study?  The main benefit of the survey for 

you is that your views will influence the provision of health care that ultimately you, your 

family and the wider community of women might one day receive. There are no expected risks 

to participating in this study. Your confidentiality and privacy are assured as the survey is 

anonymous, no one will be informed of your participation; storage of all data will be password 

protected and only de-identified data will be used in analysis and reporting. The principal 

investigator is available if you have any queries about the survey. Contact details are below.  

     

Who pays for the study?   

There is no cost for you taking part in this study.  

     

What are my rights?   

Participation in the survey is voluntary. Your right to privacy and confidentiality is assured as 

the survey is anonymous and the information will only be viewed by the researcher and their 

assistant who will have signed confidentiality agreements prior to the study commencing. 

Whether you choose to participate or not participate makes no difference to the care you are 

receiving. You may choose to withdraw from the study prior to submitting the questionnaire 

but once submitted it is not possible to withdraw your information as it is anonymous.   

   

What happens after the study or if I change my mind?   

If you change your mind about participating in the survey mid-way through completing the 

survey you are free to not submit your response. Once you submit your response it cannot be 

withdrawn as it is anonymous and therefore not traceable. All information stored on computers 

is password protected. Paper information will be stored in a secure location within the Liggins 

Institute. All researchers sign confidentiality statements prior to the study commencing. The 

principal investigator is responsible for storage and destruction of information after 6 years in 

accordance with University of Auckland and ADHB policies. The following acts and 

guidelines will also govern the use of data: The Health Act 1956, Health Information privacy 
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Code 1994 and the Privacy Act 1993.  If you would like to be sent a summary of the survey, 

please provide an email address in the space provided at end of survey.    

   

Who do I contact for more information or if I have concerns?   

If you have any questions, concerns or complaints about the study at any stage, you can 

contact:      

 

Associate Professor Bridget Kool                                           

Principal Investigator                                                      

Phone (09) 9233871                                                         

Email:b.kool@auckland.ac.nz        

 

Professor Frank Bloomfield,   

Head of Department, Liggins Institute,   

Email:f.bloomfield@auckland.ac.nz   

                                                                                                                         

Jennifer Barrowclough,   

Student researcher/Midwife/PhD candidate   

Phone: (09) 9232312   

Email:j.barrowclough@auckland.ac.nz 

 

  

If you want to talk to someone who is not involved with the study, you can contact an 

independent health and disability advocate on:   

Phone:0800555050 

Fax:08002SUPPORT(080027877678) 

Email: advocacy@advocacy.org.nz   

     

If you require Māori cultural support, please talk to your whanau in the first instance. 

Alternatively, you may contact the administrator for He Kāmaka Waiora (Māori Health Team) 

by telephoning (09) 486 8324 ext 2324. If you have any questions or complaints about the 
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study, you may contact the Auckland and Waitamatā District Health Boards Māori Research 

Committee or Māori Health Advisor by phoning (09) 486 8920 ext 3204.     

 

For concerns of an ethical nature, you can contact the Chair of the Auckland Health Research 

Ethics Committee at ahrec@auckland.ac.nz or at 373 7599 x 83711, or at Auckland Health 

Research Ethics Committee, The University of Auckland, Private Bag 92019, Auckland 

1142.       

 

Approved by the Auckland Health Research Ethics Committee on 25/09/2019 for three years. 

Reference number 000133. 

 

End of Block: Block 1 
 

Start of Block: Block 2 

 

Q1 How many previous births have you had? Select one. 

o None  (1)  

o One or more  (2)  

 

 

 

Q2   

 
 Posterior position (‘back-to-back’)               Anterior position 
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 Prior to reading the information sheet provided what was your level of knowledge about 

‘back-to-back’ fetal position in labour? See image above. Please select as many as apply. 

▢ Previous experience of it  (1)  

▢ Knew someone who had it  (2)  

▢ Had read about it  (3)  

▢ Had heard about it  (4)  

▢ Had never heard about it  (5)  

▢ Other. Please explain.  (6)  

________________________________________________ 

 

 

Display This Question: 

If Posterior position or ‘back-to-back’ = Previous experience of it 

 

Q2.1 How would you rate your overall level of satisfaction with your most recent ‘back-to-

back’ labour? Please select one. 

o Very satisfied  (1)  

o Satisfied  (2)  

o Neither satisfied nor dissatisfied  (3)  

o Dissatisfied.  (4)  

o Very dissatisfied.  (5)  

 

 

Display This Question: 

If Posterior position or ‘back-to-back’ = Previous experience of it 
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Q2.2 How would you rate your overall emotional experience with your most recent ‘back-to-

back’ labour? Please select one. 

o Very positive  (1)  

o Positive  (2)  

o Neither positive nor negative  (3)  

o Negative  (4)  

o Very negative  (5)  

 

 

 

Q3 Have you ever heard of using maternal posture to prevent or correct fetal ‘back-to-back’ 

position in pregnancy or labour? Please select one. 

o Yes  (1)  

o No  (2)  

o Not sure  (3)  

 

 

Display This Question: 

If Have you ever heard of using maternal posture to prevent or correct fetal ‘back-to-

back’ position... = Yes 
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Q3.1 How did you hear about using maternal posture to prevent or correct fetal ‘back-to-

back’ position? Please select as many as apply. 

▢ My midwife  (1)  

▢ My obstetrician  (2)  

▢ My doula, childbirth educator or antenatal class  (3)  

▢ Heard it from friend or family  (4)  

▢ Read it in book or magazine  (5)  

▢ Read it online  (6)  

▢ Other  (7)  

 

 

 

Q4 How would you rate your interest in research on care of women in labour? Please select 

one. 

o Very interested  (1)  

o Interested  (2)  

o Neither interested nor disinterested  (3)  

o Disinterested  (4)  

o Very disinterested  (5)  
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Q5  

 
 Does lying on your side leaning forwards (see image) for most of your labour to test whether 

it could increase normal births when baby is ‘back-to-back’ seem acceptable to you? Please 

select one. 

o Yes  (1)  

o Not sure  (2)  

o No. Please explain  (3) ________________________________________________ 

 

 

 

Q7 Are there any cultural concerns you would have about use of this illustrated posture in 

labour? Please select one. 

o No concerns  (1)  

o Not sure  (2)  

o Some concerns. Please explain  (3) 

________________________________________________ 
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Q8 Are there any religious concerns you would have about use of this illustrated posture in 

labour? Please select one. 

o No concerns  (1)  

o Not sure  (2)  

o Some concerns. Please explain  (3) 

________________________________________________ 

 

 

 

Q9 Are there any comfort concerns you would have about use of this illustrated posture in 

labour? Please select one. 

o No concerns  (1)  

o Not sure  (2)  

o Some concerns. Please explain  (3) 

________________________________________________ 

 

 

 

Q10 Are there any safety concerns you would have about use of this illustrated posture in 

labour? Please select one. 

o No concerns  (1)  

o Not sure  (2)  

o Some concerns. Please explain  (3) 

________________________________________________ 
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Q11 Are there any other concerns you would have about use of this illustrated posture in 

labour? Please select one. 

o No concerns  (1)  

o Not sure  (2)  

o Some concerns. Please explain  (3)  

________________________________________________ 

 

 

 

Q12 Research trials commonly allocate some of the participants to an ‘experimental group’ 

(which will be what they are wanting to test e.g., a new treatment) and some to a ‘control 

group’ (e.g., usual care). If you had a baby in the ‘back-to-back’ position in labour, would 

you participate in future research if you didn't know whether you would be in the 

‘experimental group’ (using the trial posture) or in the ‘control group’ receiving usual care? 

Please select one.  

o Yes  (1)  

o Maybe  (2)  

o No. Please explain  (3) ________________________________________________ 

 

 

 

Q13 Would you need to consult with your partner to make a decision on whether to 

participate in research on using maternal posture in labour? Please select one. 

o No  (1)  

o Maybe  (2)  

o Yes  (3)  
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Q14 Which ethnic group do you belong to? Mark the space or spaces that apply to you. 

  

Links to information about ethnicity on the NZ Stats and Ministry of Health websites are 

available if required:  

 

www.health.govt.nz/  

www.stats.govt.nz 

   

▢ NZ European  (1)  

▢ Māori  (2)  

▢ Samoan  (3)  

▢ Cook Island Māori  (4)  

▢ Tongan  (5)  

▢ Niuean  (6)  

▢ Chinese  (7)  

▢ Indian  (8)  

▢ Other. Please specify  (9)  

________________________________________________ 

 

 

 

http://www.health.govt.nz/
http://www.stats.govt.nz/
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 How many weeks pregnant are you? (e.g., 28 weeks plus 3 days = 28 weeks). Please select 

one. 

o 24 - 28 weeks  (1)  

o 29 - 33 weeks  (2)  

o 34 - 38 weeks  (3)  

o 39 weeks or more  (4)  

 

 

 

Q15 Which is your age range? Please select one. 

o 16 - 25 years  (1)  

o 26 - 35 years  (2)  

o 36 - 45 years or older  (3)  

o Refuse to answer  (4)  

o Less than 16 years. Thank you for completing survey however your information 

cannot be used for the study as explained at start of survey.  (5)  

 

 

 

 Do you have any other comments you would like to include? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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If you would like to receive a summary of the survey, please enter an email address in the 

box below. 

________________________________________________________________ 

End of Block: Block 2 
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Appendix 5 Midwives’ survey cross-tabulations 

Likely participation in a trial of posture for malposition by midwife characteristics.       Note: * values less than 2, † Fisher exact  

 

 Number of labours attended per year 

Response 1-10  11-

30 

31-

50  

51 +  Total 

No 

response 

* * 2 

(25) 

4 

(15 

6 (12) 

Extremely 

likely 

2 
(33) 

* * 14 
(52) 

18 
(36) 

Extremely 

unlikely 

* * * * * 

Neutral * 2 

(22) 

33 5 

(19 

8 (16) 

Somewhat 

likely 

2 

(33) 

6 

(67) 

5 

(62) 

4 

(15) 

17 

(34) 

Total 6 9 8 27 50 

(100) 

Degree 

freedom 

 

Df = 12 

  

P = 0.014 † 
 

Number of OP labours attended per year 

1-10  11-20 21-30 31+  Total 

* 2 (13) 2 (25) * 6 (12) 

4 

(24) 

6 (40) 2 (25) 6 

(60) 

18 (36) 

* * * * * 

2 

(12) 

3 (20) 2 (25) * 8 (16) 

9 

(53) 

4 (27) 2 (25) 2 

(20) 

17 (34) 

17 15 8 10 50 
(100) 

 

Df = 12 

  

P = 0.618 † 
 

Years in practice 

0-1 

years 

2-5 

years 

6-10 

years 

11-

20 

years 

21+ 

years 

Total 

* 2 (20) 2 (20) * 2 (13) 6 (12) 

* 3 (30) 3 (30) 4 
(40) 

8 (53) 18 
(36) 

* 
 

* * * * * 

* * 2 (20) 3 

(30) 

* 8 (16) 

4 (80) 4 (40) 3 (30) 3 

(30) 

* 17 

(34) 

5 10 10 10 15 50 

(100) 

 

Df = 16 

   

P = 0.476† 
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Likelihood of participation in trial by location of births.    Note: * values less than 2, † Fisher exact 

 

 Highest midwifery qualification 

Response Certified Diploma Bachelor Honours/ 

Masters 

Total 

No 
response 

* * 4 (11) * 6 (12 

Extremely 

likely 

* 5 (56) 11 (31) * 18 

(36) 

Extremely 
unlikely 

* * * * * 

Neutral * 2 (22) 6 (17) * 8 (16) 

Somewhat 

likely 

* * 14 (39) * 17 

(34) 

Total 3 9 36 2 50 
(100) 

Df Df = 12  P = 0.812† 

 

Location of births 

Only home or 

primary 

birthing unit 

 Secondary or 

tertiary 

hospital 

Total 

* 6 (14) 6 (12) 

* 18 (41) 18 (36) 

* * * 

4 (67) 4 (9) 8 (16) 

2 (33) 15 (34) 17 (34) 

6 44 50 (100) 

Df = 4  P = 0.008 † 
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Appendix 6 Survey of Midwives 

 

Management of Fetal Malposition in Labour: 
Survey of midwives 
 

 

Start of Block: Block 1 

  

Study title: Evaluating the feasibility of a randomised controlled trial to assess the impact 

of using maternal posture for the management of fetal malposition in labour on maternal 

and infant outcomes.            

 

Thankyou your time to read this Participant Information Sheet. You are invited to take part in 

a study on the feasibility of a randomised controlled trial to assess the impact of using maternal 

posture for the management of fetal malposition in labour on maternal and infant outcomes. 

This is a survey which compliments a current sub-study using focus groups. Whether or not 

you take part is your choice.  If you don’t want to take part, you don’t have to give a reason, 

and it won’t affect the care you receive.  If you take part but change your mind half-way 

through, you can simply not submit your responses.   This Participant Information sets out why 

we are doing the survey, what your participation would involve, what the benefits and risks to 

you might be, and what will happen after the survey ends. You may want to talk about the 

survey with other people such as colleagues or family. Feel free to do this. Your consent is 

denoted by your participation. This document is 3 pages long. Please make sure you have read 

and understood all the pages. 

  

    

What is the purpose of the study?  

Following decades of lack of consensus on best management of fetal malposition in labour 

recent studies have looked at maternal posture with some demonstrating positive outcomes. To 

further develop the knowledge around fetal malposition management we are conducting a 

survey of midwives knowledge and practice regarding fetal malposition in labour. This will 



 

Appendices 

241 

 

eventually enable locally applicable information to assess the feasibility of a randomised 

controlled trial that produces robust evidence to enable practice confidence.  

Occipito-posterior (OP) fetal malposition (‘back-to-back’) is present at the start of ¼ of all 

labours. Most of these spontaneously rotate to occipito-anterior (OA) position however 3/4 of 

OP babies at birth actually became OP during the labour with 70% having an instrumental or 

operative birth and there is evidence of prolonged labour, increased risk of severe perineal 

trauma, fetal distress, low Apgar scores, birth injuries and increased neonatal intensive care 

unit admissions. Finding a safe, effective intervention in labour to rectify fetal malposition 

could have significant positive health outcomes for mothers and babies, and may include 

shorter hospital stays, reduced outpatient follow-up for gynaecology and trauma counselling, 

and increased maternal satisfaction. 

This study receives no funding and has no third-party interests. The researchers are affiliated 

with the Liggins Institute, University of Auckland and Women’s Health ADHB. Any questions 

can be directed to the Principal Investigator Associate Professor Bridget Kool (see below). 

The study has been approved by Auckland Health Research Ethics Committee on 25/09/2019 

for three years. Reference number 000133.  

  

    

What will my participation in the study involve? 

You have been invited to participate as you are a midwife who works at Women’s Health, 

ADHB. Your participation involves completing an online Qualtrics survey including your 

demographics (ethnicity, type of midwife, years of midwifery experience, education, location 

of practice), as well as knowledge and past practice regarding management of fetal malposition. 

Choosing to not participate will have no effect on your usual work. It is a single survey which 

is expected to take 12 minutes to complete.  

  

    

What are the possible benefits and risks of this study?  

The benefit of this study is that it will inform the development and conduct of a subsequent 

RCT that is applicable and acceptable, to successfully produce evidence that can inform 

practice guidelines. There are no expected risks to participating in this study. Your 

confidentiality and privacy is assured as the survey is anonymous, storage of all data will be 

password protected and only de-identified data will be used in analysis and reporting. 

  

    

Who pays for the study?  

This study does not receive any funding. Consequently, there is no monetary incentive for your 

participation. However, your time contributing to the survey is highly valued and much 

appreciated. 
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What are my rights?  

Your right to privacy and confidentiality is assured because: the survey is anonymous; no-one 

will be informed of your participation; the storage of all data is password protected; and the 

information you provide will only be viewed by the researcher and their assistant who will have 

signed confidentiality agreements prior to the study commencing. Participation is entirely 

voluntary and your choice to participate or not participate will have no effect on your work 

situation. You have the right to withdraw halfway through by not pressing submit. 

  

    

What happens after the study or if I change my mind?  

Once your response is submitted it cannot be withdrawn as it is anonymous and therefore 

untraceable. Data use and storage will be in accordance with University of Auckland and 

ADHB data use policies. The following acts and guidelines will also govern the use of data: 

The Health Act 1956, Health Information privacy Code 1994 and the Privacy Act 1993. 

The Principal Investigator will be responsible for the retention of study data in a secure place 

for 6 years after study completion. All computer data will be password protected and will be 

destroyed by being permanently deleted at the end of 6 years along with supporting paperwork 

which will be shredded in accordance with the Health Information privacy Code 1994. All 

ADHB midwives may be involved with a subsequent RCT should it be deemed feasible after 

the feasibility study is complete in early 2022. A summary of the survey will be made available 

via a link in the Women’s Health staff newsletter. 

  

    

Who do I contact for more information or if I have concerns? If you have any questions, 

concerns or complaints about the study at any stage, you can contact: 

 

 Associate Professor Bridget Kool                               Professor Frank Bloomfield, 

 Principal Investigator                                                  Head of Department, Liggins Institute 

 Phone (09) 9233871                                                    Email: f.bloomfield@auckland.ac.nz 

 Email:b.kool@auckland.ac.nz                                     

                                                                                     

 Jennifer Barrowclough, 

 Student researcher/Midwife/PhD candidate 

 Phone: (09) 9232312 

 Email: j.barrowclough@auckland.ac.nz 
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If you want to talk to someone who is not involved with the study, you can contact an 

independent health and disability advocate on: 

 

  

Phone:0800555050 

 Fax:08002SUPPORT(080027877678) 

 Email:advocacy@advocacy.org.nz 

  

If you require Māori cultural support, please talk to your whanau in the first instance. 

Alternatively, you may contact the administrator for He Kamaka Waiora (Māori Health Team) 

by telephoning (09) 486 8324 ext 2324. If you have any questions or complaints about the 

study you may contact the Auckland and Waitamatā District Health Boards Māori Research 

Committee or Māori Health Advisor by phoning (09) 486 8920 ext 3204. 

             

For concerns of an ethical nature, you can contact the Chair of the Auckland Health Research 

Ethics Committee at ahrec@auckland.ac.nz or at 373 7599 x 83711, or at Auckland Health 

Research Ethics Committee, The University of Auckland, Private Bag 92019, Auckland 1142. 

  

Approved by the Auckland Health Research Ethics Committee on 25/09/2019 for three years. 

Reference number 000133.  

 

End of Block: Block 1 
 

Start of Block: Default Question Block 

 

Thank you for participating in this survey. By completing this survey, you consent to the 

information you provide to be used to evaluate the feasibility of a future trial of use of 

maternal posture for fetal malposition in labour.  
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Q1 How many labours do you estimate you attend a year? Select one. 

o None  (1)  

o 1 - 10  (2)  

o 11 - 30  (3)  

o 31 - 50  (4)  

o 51 or more  (5)  

 

 

 

Q2 How many fetal malposition (occiput posterior) labours do you estimate you attend a 

year? Please select one. 

o None  (1)  

o 1 - 10  (2)  

o 11 - 20  (3)  

o 21 - 30  (4)  

o 31 or more  (5)  
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Q3 What type of midwifery do you currently provide? Please select one or as many as apply. 

▢ Core labour and birthing  (1)  

▢ Core rotating  (2)  

▢ Core Women's Assessment Unit  (3)  

▢ Core antenatal/postnatal wards  (4)  

▢ Core community  (5)  

▢ Self-employed  (6)  

▢ Bureau  (7)  

▢ Other. Please explain:  (8) 

________________________________________________ 

 

 

 

Q4 Where is your usual location for labour care? Please select as many as apply. 

▢ Primary unit  (1)  

▢ Secondary/Tertiary unit  (2)  

▢ Home  (3)  

▢ I don't provide labour care  (4)  

▢ Other. Please explain  (5) 

________________________________________________ 
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Q5 How many years have you practiced as a midwife? Please select one. 

o 0 - 1 years  (1)  

o 2 - 5 years  (2)  

o 6 - 10 years  (3)  

o 11 - 20 years  (4)  

o 21 years or more  (5)  

 

 

Q6 What is your highest midwifery qualification? Please select one. 

o Certificate  (1)  

o Diploma/Advanced Diploma  (2)  

o Bachelor’s Degree  (3)  

o Honours/Master’s degree  (4)  

o Doctorate  (5)  

 

 

 

Q7 Do you have/are enrolled in any other tertiary qualification? Please select one. 

o No  (1)  

o Not sure  (3)  

o Yes  (2)  
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Display This Question: 

If Do you have/are enrolled in any other tertiary qualification? Please select one = No 

 

Q7.1 What other tertiary qualification do you have/are enrolled in? Please select as many as 

apply. 

▢ Certificate  (1)  

▢ Diploma/Advanced Diploma  (2)  

▢ Bachelor’s Degree  (3)  

▢ Honours/Master’s Degree  (4)  

▢ Doctorate  (5)  
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Q8 Which management/skills/techniques do you currently use for women with fetal occiput 

posterior position in labour? Please select as many as apply. 

▢ Rebozo technique  (1)  

▢ Regular changes of position  (2)  

▢ Women's choice/intuition  (3)  

▢ Reflexology  (4)  

▢ Acupuncture  (5)  

▢ Massage  (6)  

▢ Herbal medicine  (7)  

▢ Peanut ball  (8)  

▢ Maternal posture. Please specify   

________________________________________________ 

▢ Other. Please specify.  

________________________________________________ 

 

 

 

Q9 Do you have any views on what might cause fetal malposition? Please select one. 

o Yes  (1)  

o Not sure  (2)  

o No  (3)  
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Display This Question: 

If Do you have any views on what might cause fetal malposition? Please select one. = No 

 

Q9.1 Please explain what you think might cause fetal malposition: 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

 

 

 

Q10 How difficult is fetal heart monitoring if a woman is lying on her side inclined towards 

prone? Please select one. 

o Not at all difficult  (1)  

o Slightly difficult  (2)  

o Moderately difficult  (3)  

o Very difficult  (4)  

o Extremely  difficult  (5)  

 

Q11  Would you have concern about fetal safety if a woman is lying on her side inclined 

towards prone in labour? Please select one. 

o Not at all  (1)  

o Not much  (2)  

o Not sure  (3)  

o Yes possibly  (4)  

o Yes definitely  (5)  
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Q12 Would you have any other concerns if a woman is lying on her side inclined towards 

prone in labour? Please select one. 

o No  (1)  

o Not sure  (2)  

o Yes  (3)  

 

 

Display This Question: 

If Would you have any other concerns if a woman is lying on her side inclined towards 

prone in labour… = No 

 

Q12.1 Please explain any other concerns you may have if a woman is lying on her side 

inclined towards prone in labour: 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

 

 

Q13 Do you think maternal posture can have an effect on fetal position in labour? Please 

select one. 

o Definitely yes  (1)  

o Probably yes  (2)  

o Might or might not  (3)  

o Probably not  (4)  

o Definitely not  (5)  
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Q14 Where is your current knowledge of fetal malposition derived from? Please select as 

many as apply. 

▢ Reflection on practice  (1)  

▢ Discussion with peers  (2)  

▢ Theory  (3)  

▢ Published research  (4)  

▢ Other. Please explain:  (5) 

________________________________________________ 

 

 

 

Q15 If a specific maternal posture for the management of fetal malposition in labour reduced 

the caesarean section rate by 20% would you recommend it to women? Please select one. 

o Yes definitely  (1)  

o Probably yes  (2)  

o Might or might not  (3)  

o Probably not  (4)  

o Definitely not. Please explain:  (5) 

________________________________________________ 
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Q16 Please rate how supportive you are for a trial of maternal posture for management of 

fetal malposition in labour to improve health outcomes. Please select one. 

o Very supportive  (1)  

o Mostly supportive  (2)  

o Not sure  (3)  

o Mostly unsupportive  (4)  

o Definitely unsupportive  (5)  

 

 

 

Q17 How likely are you to participate in a potential future trial of maternal posture for fetal 

malposition in labour? The posture would be used for a minimum of 40 minutes each hour. 

Please select one. 

o Extremely likely  (1)  

o Somewhat likely  (2)  

o Neither likely nor unlikely  (3)  

o Somewhat unlikely  (4)  

o Extremely unlikely  (5)  
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Q18 Which ethnic group do you belong to? Mark the space or spaces that apply to you? 

Information about ethnicity are available on Stats NZ and MOH websites if required: 

 

www.health.govt.nz/ 

www.stats.govt.nz 

o NZ European  (1)  

o Māori  (2)  

o Samoan  (3)  

o Cook Island Māori  (4)  

o Tongan  (5)  

o Niuean  (6)  

o Chinese  (7)  

o Indian  (8)  

o Other. Please specify  (9) ________________________________________________ 

 

 

 

Q19 If you would like to receive a summary of the survey, please provide an email address 

below: 

________________________________________________________________ 

 

End of Block: Default Question Block 
 

 

 

http://www.health.govt.nz/
http://www.stats.govt.nz/
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Appendix 7 Focus group guide  

Questions for discussion 

 

1. How do you rate your support for midwifery research trials of labour care?  

 

2. How relevant to you is midwifery research on managing OP position in labour? 

 

3. How willing are you to participate in a labour trial for management of fetal 

malposition using maternal posture? 

 

4. What challenges if any do you envisage for your care of women recruited to a 

labour trial? 

 

5. What concerns if any might you have for the women you are looking after?  

 

6. What thoughts do you have about the need to follow a labour trial protocol? 

(Briefly describe the protocol). 

 

7. Bearing in mind women have the right to withdraw at any time, how reasonable is 

it for midwives to support women to adhere to a protocol? 

 

8. What would help a labour trial proceed successfully? 

 

9. What labour ward practicalities/other might challenge you in following a trial 

protocol? 

 

10. If an RCT found a statistically significant improvement in outcomes how likely 

are you recommend it to women? 
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Appendix 8 Focus Group Participant Information and Consent 

 

Participant Information Sheet:  

Midwife Focus Groups 

 

 

 

Study title: Evaluating the feasibility of a randomised controlled trial to assess the impact of 

using maternal posture for the management of fetal malposition in labour on 

maternal and infant outcomes. 

Locality: Women’s Health Auckland 
Ethics committee ref. 000133 

Principal investigator:  

Associate Professor Bridget Kool,  

Dept Epidemiology & Biostatistics,  

University of Auckland, PhD Supervisor. 

 

Contact phone number:  

09 9233871 

 

 

You are invited to take part in a study on the feasibility of a randomised controlled trial to 

assess the impact of using maternal posture for the management of fetal malposition in labour 

on maternal and infant outcomes. Whether or not you take part is your choice. If you do not 

want to take part, you do not have to give a reason, and it will not affect the care you receive. 

If you do want to take part now, but change your mind later, you can pull out of the study at 

any time.  

This Participant Information Sheet will help you decide if you’d like to take part. It sets out 

why we are doing the study, what your participation would involve, what the benefits and risks 

to you might be, and what would happen after the study ends. We will go through this 

information with you and answer any questions you may have. You do not have to decide today 

whether or not you will participate in this study. Before you decide you may want to talk about 

the study with other people such as colleagues or family. Feel free to do this. 
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If you agree to take part in this study, you will be asked to sign the Consent Form on the last 

page of this document. You will be given a copy of both the Participant Information Sheet and 

the Consent Form to keep. 

This document is 6 pages long, including the Consent Form. Please make sure you have read 

and understood all the pages. 

What is the purpose of the study? 

Following decades of lack of consensus on best management of fetal malposition in labour 

recent studies have looked at maternal posture with some demonstrating positive outcomes. To 

further develop the knowledge around fetal malposition management we are conducting focus 

groups with midwives on the acceptability, enablers and barriers towards the feasibility of a 

randomized controlled trial at Women’s Health, ADHB using maternal posture for fetal 

malposition in labour. This will eventually enable locally applicable information to inform the 

design a future randomized controlled trial that produces robust evidence to enable practice 

confidence. 

Occipito-posterior (OP) fetal malposition (‘back-to-back’) is present at the start of 25% of all 

labours. Most of these spontaneously rotate to occipito-anterior (OA) position. However, 70% 

of the persistent OP babies have an instrumental or operative birth and there is evidence of 

prolonged labour, increased risk of severe perineal trauma, fetal distress, low Apgar scores, 

birth injuries and increased neonatal intensive care unit admissions. Finding a safe, effective 

intervention in labour to rectify fetal malposition will have significant positive health outcomes 

for mothers and babies including shorter hospital stays, reduced outpatient appointments for 

gynaecology and trauma counselling and increased maternal satisfaction. 

This study receives no funding and has no third-party interests. The researchers are affiliated 

with the Liggins Institute, University of Auckland and Women’s Health, ADHB. Any questions 

can be directed to the Principal Investigator: Associate Professor Bridget Kool. Contact details 

are below. 

The study has been approved by Auckland Health Research Ethics Committee. Reference 

number 000133. 
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What will my participation in the study involve? 

You have been invited to participate as you are a midwife who works at Women’s Health, 

ADHB. Your participation involves contributing to a group discussion about your views, 

beliefs, feelings around participating in a future randomized controlled trial using maternal 

posture in labour for women with a ‘back-to-back’ or OP positioned baby. Only those eligible 

to participate in the focus group will be present plus the facilitator and their assistant, who will 

be independent of the study, to enable you freedom to air your views. Comments will be audio 

recorded on digital voice recorders to allow later transcription. Comments thus cannot be 

removed but can be further added to or clarified at time of audio recording. All researchers sign 

confidentiality statements prior to the study commencing. 

It is expected there will be up to 6 focus groups held on Tuesdays at 3.30 pm and 7.30 pm with 

up to 6 participants for each group and the number of groups will cease once no new themes 

emerge. It is expected the focus group will run for 30 minutes and whilst you are free to leave 

at any time your participation till the end of session is highly appreciated. At the end of each 

focus groups a summary of what was discussed will be fed back and any comments will be 

recorded.  

What are the possible benefits and risks of this study? 

By contributing to this study, you will influence the design of any future study protocol to 

make it relevant, realistic and enable ease of implementation for you in the practice setting. 

Your confidentiality will be protected as follows: At the point of data collection only a 

midwife researcher and research assistant who have both signed confidentiality agreements 

will be privy to the information you provide whilst strictly adhering to the Privacy Act 1993 

and Health Information Privacy Code 1994; The storage of all data will be password 

protected and will use unique identifiers; At the point of data analysis and reporting only de-

identified data will be used. Should discussions raise any sensitive issues for you, or you are 

emotionally affected by any discussions, you will be offered a support person to debrief with 

or be directed to a suitable counsellor.  

Who pays for the study? 

As this study does not receive any funding there is no provision for monetary incentives for 

your participation. However, your time contributing to the focus group is highly valued and as 
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a small token of gratitude for helping in midwife led research for the benefit of mothers and 

babies, coffee/tea and cake or pizzas (for 7pm groups) will be provided during focus groups.  

What are my rights? 

Your right to privacy and confidentiality will be observed by: Use of a private room; All 

comments will remain confidential and unidentifiable; Researcher and research assistant will 

sign confidentiality agreements prior to the study commencing and will strictly adhere to the 

Privacy Act 1993 and the Health Information Privacy Code 1994; Storage of all data will be 

password protected; and preliminaries will establish that what is discussed in the room stays in 

the room. Following a brief summary of the discussion prior to the close of meeting you will 

be able to add any further comment if you wish. Your participation with this focus group will 

not be shared with anyone outside of the group and your contributions will remain anonymous. 

Participation is entirely voluntary and your choice to participate or not participate will have no 

effect on your work situation. You are free to withdraw from the study or leave the focus group 

room at any time without providing a reason and with no penalty. If you choose to withdraw 

from the study, previous data including your comments cannot be removed from audio 

recording due to it being a focus group with emergent discussion however, you can choose to 

provide further comment which will be recorded prior to withdrawal.  

What happens after the study or if I change my mind? 

The data will be used for the future design of an RCT which you may be involved with should 

it be deemed feasible after the feasibility study is complete in early 2022. If you change your 

mind about participating in the focus group, you will be free to withdraw from the room 

however any comments you have already provided up to that point will not be able to be 

removed from the audio recordings as they are anonymous comments embedded with other 

participant’s comments making exact extraction impossible. Data use and storage will be in 

accordance with University of Auckland and ADHB data use policies. The following acts and 

guidelines will also govern the use of data: The Health Act 1956, Health Information privacy 

Code 1994 and the Privacy Act 1993. The Principal Investigator will be responsible for the 

retention of study data in a secure place for 6 years after study completion. All computerised 

data will be password protected and will be destroyed by being permanently deleted at the end 

of 6 years along with supporting paperwork and audio recordings which will be shredded in 

accordance with the Health Information privacy Code 1994.  
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Who do I contact for more information or if I have concerns? 

If you have any questions, concerns or complaints about the study at any stage, you can 

contact: 

Associate Prof Bridget Kool,    Prof Frank Bloomfield, 

Principal Investigator.      Head of Department, Liggins Institute. 

Phone (09) 9233871     Email: f.bloomfield@auckland.ac.nz 

Email:b.kool@auckland.ac.nz    

        

Jennifer Barrowclough, 

Student researcher/Midwife/PhD student. 

Phone: 02102486544 

Email: j.barrowclough@auckland.ac.nz 

 

If you want to talk to someone who isn’t involved with the study, you can contact an 

independent health and disability advocate on: 

 

Phone:  0800 555 050 

Fax:   0800 2 SUPPORT (0800 2787 7678) 

Email:   advocacy@advocacy.org.nz 

 

If you require Māori cultural support, please talk to your whanau in the first instance. 

Alternatively, you may contact the administrator for He Kāmaka Waiora (Māori Health 

Team) by telephoning (09) 486 8324 ext 2324. If you have any questions or complaints about 

the study, you may contact the Auckland and Waitamatā District Health Boards Māori 

Research Committee or Māori Health Advisor by phoning (09) 486 8920 ext 3204.  

For concerns of an ethical nature, you can contact the Chair of the Auckland Health Research 

Ethics Committee at ahrec@auckland.ac.nz or at (09) 373 7599 ext 83711, or at Auckland 

Health Research Ethics Committee, The University of Auckland, Private Bag 92019, 

Auckland 1142.  

Approved by the Auckland Health Research Ethics Committee on 25/09/2019 for three years. 

Reference number 000133.  

mailto:j.barrowclough@auckland.ac.nz
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 FOCUS GROUP CONSENT FORM                                          

 

This consent form will be held for 6 years  

 

 

Evaluating the feasibility of a randomized controlled trial to assess the impact of using 

maternal posture for the management of fetal malposition in labour on maternal and 

infant outcomes. 

 

Research Team: PhD student Jennifer Barrowclough, Associate Professor Bridget Kool, 

Professor Caroline Crowther. 

   

I have read and I understand the Participant Information Sheet.     

I have been given sufficient time to consider whether or not to 

participate in this study. 
  

I have had the opportunity to ask questions and understand the 

study. 
  

I am satisfied with the answers I have been given regarding the 

study and I have a copy of this consent form and information sheet. 
  

I understand that taking part in this study is voluntary (my choice) 

and that I may withdraw from the study at any time without penalty. 
  

I consent to the research staff collecting and processing my 

information. 
  

I understand that participation or non-participation will not affect 

my work situation and that I can withdraw without having to give a 

reason. 

  

If I decide to withdraw from the study, I understand that data cannot 

be withdrawn due to it being a focus group and that any information 

provided by me prior to withdrawal will be processed. 
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I understand that my participation in this study is confidential and 

that no material, which could identify me personally, will be used in 

any reports on this study. 

  

I understand that confidentiality cannot be guaranteed in a focus 

group and that I should not disclose anything in the focus group with 

others that were not participants. 

  

I know who to contact if I have any questions about the study in 

general. 
  

I understand my responsibilities as a study participant.   

   

I wish to receive a summary of the results from the study. 

If yes, please provide your email address below: 

 

Yes  No  

…………………………………………………………………. 

 

Declaration by participant: 

I hereby consent to take part in this study. 

 

Participant’s name: 

Signature: Date: 

 

 

 

 

Approved by the Auckland Health Research Ethics Committee on 25/09/2019 for three years. 

Reference number 000133. 
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