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Objective To investigate possible differences in operative delivery

rate among low-risk women, randomised to an alongside

midwifery-led unit or to standard obstetric units within the same

hospital.

Design Randomised controlled trial.

Setting Department of Obstetrics and Gynaecology, Østfold

Hospital Trust, Tromsø, Norway.

Population A total of 1111 women assessed to be at low risk at

onset of spontaneous labour.

Methods Randomisation into one of three birth units: the special

unit; the normal unit; or the midwife-led unit.

Main outcome measures Total operative delivery rate,

augmentation, pain relief, postpartum haemorrhage, sphincter

injuries and intrapartum transfer, Apgar score <7 at

5 minutes, metabolic acidosis and transfer to neonatal intensive

care unit.

Results There were no significant differences in total operative

deliveries between the three units: 16.3% in the midwife-led unit;

18.0% in the normal unit; and 18.8% in the special unit. There were

no significant differences in postpartum haemorrhage, sphincter

injuries or in neonatal outcomes. There were statistically significant

differences in augmentation (midwife-led unit versus normal unit

RR 0.73, 95% CI 0.59–0.89; midwife-led unit versus special unit RR

0.69, 95% CI 0.56–0.86), in epidural analgesia (midwife-led unit

versus normal unit RR 0.68, 95% CI 0.52–0.90; midwife-led unit

versus special unit RR 0.64, 95% CI 0.47–0.86) and in acupuncture

(midwife-led unit versus normal unit RR 1.45, 95% CI 1.25–1.69;

midwife-led unit versus special unit RR 1.45, 95% CI 1.22–1.73).

Conclusions The level of birth care does not significantly affect the

rate of operative deliveries in low-risk women without any

expressed preference for level of birth care.

Keywords Birth outcome, birth unit, low-risk birth, midwife-led

unit.
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Introduction

Over the last few decades there has been an increasing trend

towards the centralisation of childbirth in larger clinics in

developed countries. As the level of available obstetric tech-

nology increases, the use of this technology increases as well,

leaving researchers to suggest that low-risk women may

receive excess interventions.1–4 Intervention rates for

low-risk births might be higher than necessary, and there are

large variations in inter-unit comparisons.5 In their intrapar-

tum care guidelines, the UK’s National Institute for Health

and Clinical Excellence concluded that if a low-risk woman

plans to give birth in a midwife-led unit she will have a

higher likelihood of a normal birth with less intervention.6

As a counterbalance towards the trend of increased peri-

natal intervention, low-risk birth units or birth centres have

been established. Low-risk birth units can either be free-

standing, i.e. localised away from a hospital, or sit along-

side, i.e. integrated within a hospital. These units are most

often midwife led. Transfer from a low-risk birth unit to a
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standard care birth unit or hospital is required if medical

services are necessary.

Freestanding birth centres have been studied in different

settings, concluding that birth centres are a safe alternative

to hospital for low-risk women.7 It is also shown that

general practitioners and midwives can identify a low-risk

population that can deliver safely at maternity homes, with

a low rate of operative deliveries and transfers.8 Freestand-

ing, midwife-led birth centres report higher rates of normal

births and lower rates of caesarean sections and episioto-

mies.9 Alongside birth units have also been studied widely.

The Stockholm birth centre trial concludes that birth centre

care is associated with less medical interventions, without

statistically significant differences in health outcome.10

A Cochrane review on the topic concludes that an alter-

native birth setting versus conventional institutional birth

setting is associated with reduced rates of medical interven-

tions and increased maternal satisfaction, but states that

there might be an increased risk for perinatal mortality.11

According to Gottvall et al.,12 there is no statistically signif-

icant difference in perinatal mortality between birth centres

and standard care.

A systematic review on low-risk units concludes that

birth centres can offer the possibility of accessible, appropri-

ate and personal maternity care for women and their fami-

lies, but points to a strong need for randomised trials.13

Hatem et al.14 conclude in a Cochrane review that women

who had midwife-led care were less likely to experience

operative delivery, with no statistically significant differences

in fetal or neonatal death overall. Studies reporting results

from low-risk units often include participants early in preg-

nancy.10,15–18 This implies that a certain number of women

included do not fulfil the selection criteria for midwife-led

units at onset of labour, and therefore do not attend these

units at all in labour. Following the important principle of

intention to treat, the participants are still analysed accord-

ing to the group they were originally allocated to.

Waldenstrøm and Nilsson10 state that among women

randomised to the midwife-led unit, 34% were transferred

antepartum and 16% were transferred intrapartum.

In this trial we wanted to study the effect of birth unit

on birth outcome for low-risk women, and inclusion was

therefore conducted at the onset of spontaneous labour.

When searching for similar trials including women at onset

of labour conducted in the last 20 years, only two rando-

mised controlled trials were found: one from the USA and

one from Hong Kong.19,20

Earlier data from several standard care obstetric depart-

ments in Norway show an operative delivery rate (caesare-

ans, vacuum extractions and forceps deliveries) amongst

low-risk women of ‡10%.21 At freestanding midwife-led

units the operative delivery rate for the same group is

approximately 5%.22

The aim of the present randomised controlled trial was to

investigate if there were differences in operative delivery rates

in low-risk women giving birth in an alongside, midwifery-

led unit, compared with obstetric units. We hypothesised

that it was possible to reduce the need for operative deliver-

ies, with the same or better results for mother and child,

if low-risk women were delivered in a separate low-risk unit.

Methods

In 1999 the Norwegian Parliament decided to organise

national birth care into three levels.

1 Departments of obstetric and gynaecology with more than

1500 births per year, providing all birth care services with

obstetricians, paediatricians and anaesthesiologists on duty

at all times, and with a neonatal intensive care unit.

2 Smaller obstetrical departments with 400–1500 births per

year, providing low-risk birth care with obstetricians and

anaesthesiologist on call.

Assessed for eligibility and willing to 
participate at approximately 18 weeks of 
gestation, at routine ultrasound.  
n = 2884  

Not included at onset of 
labour n = 1770
No longer considered to be 
low-risk (n = 697) 
Changed mind about 
participating (n = 300) 
Midwife-led unit closed 
during vacations (n = 254) 
Other reasons (n = 519) 

Randomised/included at 
onset of spontaneous 
labour  
n = 1111

Allocated to midwife-
led unit at onset of 
spontaneous labour 
n = 412

Allocated to special 
unit at onset of 
spontaneous labour  
n = 282

Received allocated 
intervention (n = 276) 
Did not receive  
allocated intervention 
(n = 6) 

Received allocated 
intervention (n = 407) 
Did not receive  
allocated intervention 
(n = 5) 

Analysed according to 
allocated group  
n = 412  
(intrapartum transfer 
n = 121)

Analysed according to 
allocated group  
n = 282 

Allocated to normal 
unit at onset of 
spontaneous labour 
n = 417

Analysed according to 
allocated group  
n = 417 

Received allocated 
intervention (n = 408) 
Did not receive  
allocated intervention 
(n = 9) 

Figure 1. Flowchart of recruiting and inclusion process.
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3 Midwife-led maternity homes with 40–400 births per

year, providing birth care for healthy women with

expected normal births.

The Norwegian Parliament also advised obstetric depart-

ments to have low-risk units within hospitals.23 Therefore,

the Department of Obstetrics and Gynaecology at Østfold

Hospital Trust, with approximately 3000 births per year,

was divided into three separate units, placed on separate

floors, in 2004: The midwife-led unit (MU), the normal

unit (NU) and the special unit (SU).

The MU is organised for low-risk women with expected

normal births who want as little intervention as possible.

Restrictive selection criteria must be fulfilled to attend this

unit. No epidural is offered nor augmentation, unless

required for the second phase of the second stage.

If extended surveillance is needed or if the birth needs to

be taken over by an obstetrician, the woman will be trans-

ferred to either the NU or the SU. Obstetricians are not

present at the unit unless called on for a specific reason.

The NU is organised for women with expected normal

births. The unit has access to extended surveillance, epidu-

ral and operative vaginal delivery. It also provides room for

women with elective caesareans and inductions after spon-

taneous rupture of membranes. If extended surveillance is

necessary throughout the birth at the NU, a transfer to the

SU is not required. The SU is organised for women who

are in need of extended surveillance in the antenatal

period, during labour and after birth.

Women expecting normal births may give birth at any

of the three units, but at the MU only low-risk women are

accepted. The MU has approximately 600 births annually,

and the other two units have approximately 1200 births

each. Each unit has its own separate staff, and midwives

are responsible for all normal deliveries. All units provide

both birth and postpartum care.

To explore our hypothesis a randomised trial was carried

out. The primary outcome was operative delivery rates.

Secondary outcomes were: augmentation of labour, pain

relief, and postpartum haemorrhage, and neonatal

outcomes measured by an Apgar score <7 at 5 minutes,

metabolic acidosis defined as an umbilical artery pH <7.05

and BE (Base Excess) <)12 mmol/l,24 and transfers to the

neonatal intensive care unit (NICU).

Information about the trial was sent to all women plan-

ning to give birth at Østfold Hospital Trust when being

called for a routine ultrasound examination. At the routine

ultrasound examination at 18–20 weeks of gestation, all

women roughly suited for the trial received additional writ-

ten and verbal information about the trial. If eligible for the

trial and willing to participate, she was recruited for the trial.

If she fulfilled the inclusion criteria at the onset of spontane-

ous labour, she was randomised to one of the three units.

The inclusion criteria for this study were similar to the

selection criteria at the MU. Healthy, low-risk women

without any disease known to influence the pregnancy, one

fetus in cephalic presentation, a pre-pregnant body mass

index (BMI) £32, not smoking more than ten cigarettes

per day, no prior operation on the uterus, no prior compli-

cated deliveries, and spontaneous onset of labour between

36+1 and 41+6 weeks of gestation. Written informed

consent was obtained from all study participants.

All 10 902 women who gave birth at the Østfold Hospital

Trust during the study period were given written informa-

tion on the trial when invited to ultrasound screening at

18 weeks of gestation. As the trial includes only healthy

women, a certain number were excluded according to the

inclusion criteria. Of the 2884 possible candidates assessed as

being both eligible and willing to participate, 1773 did not

meet the inclusion criteria by the time of onset of spontane-

ous labour for the following reasons: no longer considered to

be at low risk because of pre-eclampsia, placenta praevia,

intrauterine growth retardation, breech presentation, haem-

orrhage in third trimester, and pre- and post-term pregnan-

cies and inductions (n = 697); changed their minds about

participating (n = 300); the study was paused during sum-

mer and Christmas vacations because the MU was closed

(n = 254); and for other reasons (n = 522). This led to a

number of 1111 participants (Figure 1).

The randomisation process was performed through a

digital randomisation database developed by the Clinical

Research Unit at the University Hospital of North Norway.

The midwife who administered the randomisation entered

the women’s name and checked for eligibility before receiv-

ing the randomisation number and unit from the database.

Allocation was concealed and the randomisation stratified

between primiparous (para 0) and multiparous (para 1+)

women (Table 1). As the SU serves women with extended

needs, their capacity to receive low-risk women is limited.

Because of this, randomisation was pre-specified to allocate

37.5, 37.5 and 25.0% to the NU, MU and SU, respectively.

Documentation process
All data were registered by the midwife in charge in the

electronic journal system of the department, partus (Clin-

soft�), as is routine for all births. A midwife at each unit

monitored the entries and was responsible for the documen-

tation in connection with the trial. As a third and last docu-

mentation control, all the participants’ data were checked by

a midwife not working at any of the three units.

Statistical analysis
To detect a statistically significant reduction in operative

delivery rate for low-risk women, from an estimated >10%

in standard care units to approximately 5%, which is closer

to the estimated rate in freestanding birth units, a power

Birth outcome in relation to birth care level
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calculation was conducted. With a power of 80% and a

probability of P < 0.05, one would have to include 1642

low-risk women. The inclusion process proceeded slower

than expected, and unfortunately the funding was running

out. Hence the inclusion stopped the first week of March

2010, including just 1111 participants in the trial. All data

were analysed by the principle of ‘intention to treat’.

Analyses presenting differences between the three units

were performed by chi-squared tests, and Pearson’s

two-sided asymptomatic significance level P values were

calculated. The MU was set as the reference unit, and all

primary and secondary outcomes of this unit were

compared with the outcomes of the NU and SU. The

statistician who performed the statistical analysis was

blinded to the participants’ affiliation to the groups. Each

result is presented with a risk ratio (RR) and a 95% confi-

dence interval (95% CI). The analysis was conducted in

statistical product and service solutions (SPSS) 17.

Results

Of the 1111 participants in this trial, 67.2% were primipa-

rous and 32.8% were multiparous. Table 1 shows the base-

line characteristics of the participants.

Mode of delivery
There was no statistically significant difference in mode of

delivery between the three birth-care units (Table 2).

At the MU, the total operative delivery rate was 16.3%,

with 23.4% for primiparas. At the NU these figures were

18.0 and 25.6%, respectively, and at the SU the rates were

18.8 and 27.7% (Table 3).

Of all 24 women delivered by caesarean section at the

MU, 23 were primiparous. The main reason for the interven-

tion was dystocia (54.2%). At the NU there were 24 caesar-

ean sections, all of them among nulliparous women.

Dystocia was the reason for 33.3% of the operations at this

unit. At the SU, one multiparous and 22 nulliparous women

were delivered by caesarean section, and the main reason

given for this intervention was dystocia (47.8%) (Table 3).

Regarding operative vaginal delivery at the MU, 42 out

of 43 deliveries were for primiparous women, and the main

indication was dystocia. Of the women having an operative

vaginal delivery at the NU, only two out of the 49 were

multiparous, and the main reason for intervention was dys-

tocia. At the SU, one of the 30 women who had an opera-

tive vaginal delivery was multiparous, and dystocia was the

main indication for the interventions (Table 3).

Perineal outcome
There was no significant difference between the three

groups concerning the number of episiotomies or the inci-

Table 1. Some basic characteristics of the participants

Variable Midwife-led unit

n = 282

(%)

Normal unit

n = 417

(%)

Special unit

n = 412

(%)

Parity

Nulliparous(P0) 278 (67.5) 285 (68.3) 184 (65.2)

Multiparous(P+) 134 (32.5) 132 (31.7) 98 (35.4)

Education

Primary school 20 (4.9) 25 (6.0) 23 (8.2)

High school 182 (44.2) 168 (40.3 112 (39.7)

College/university 202 (49.0) 218 (52.3) 139 (49.3)

Unknown 8 (1.9) 6 (1.4) 8 (2.8)

Age

<25 years 103 (25.0) 100 (24.0) 64 (22.7)

25–35 years 263 (63.8) 270 (64.7) 181 (64.2)

>35 years 46 (11.2) 47 (11.3) 37 (13.1)

Social status

Married 155 (37.6) 165 (39.6) 120 (42.6)

Cohabiting 236 (57.3) 229 (54.9) 152 (53.9)

Single 19 (4.6) 20 (4.8) 9 (3.2)

Unknown 2 (0.5) 3 (0.7) 1 (0.4)

Table 2. Relative risk (RR) assessments, with the MU set as the

reference

Variable MU vs NU

RR (95% CI)

MU vs SU

RR (95% CI)

Operative delivery 0.90 (0.67–1.22) 0.87 (0.62–1.20)

Operative vaginal delivery 0.85 (0.58–1.25) 0.98 (0.65–1.52)

caesarean section 1.01 (0.58–1.75) 0.71 (0.41–1.24)

Dystocia* 0.79 (0.65–0.96) 0.72 (0.59–0.89)

Oxytocin augmentation 0.71 (0.58–0.87) 0.69 (0.55–0.86)

Epidural 0.68 (0.51–0.90) 0.64 (0.47–0.86)

N2O 0.99 (0.90–1.09) 0.92 (0.83–1.02)

Acupuncture for

pain relief

1.45 (1.25–1.69) 1.45 (1.22–1.73)

Postpartum

haemorrhage >1000

0.79 (0.30–2.09 0.59 (0.20–1.41)

Episiotomy of

all vaginal

0.85 (0.66–1.09) 0.78 (0.60–1.02)

Third-or fourth-degree

tear of all vaginal

deliveries

0.56 (0.19–1.66) 0.67 (0.20–2.28)

Apgar score <7 at

5 minutes

0.68 (0.19–2.37) 2.74 (0.31–24.37)

Metabolic acidocis** 0.78 (0.25–2.42) 1.10 (0.30–4.0)

Transfers to NICU*** 1.25 (0.76–2.05) 1.15 (0.67–1.99)

*Midwife or doctor recorded labour dystocia, according to the hos-

pital criteria.

**Metabolic acidosis: sample taken from umbilical cord showing

arterial pH <7.05 and BE <)12 mmol/l.

***Transfer of newborn to NICU within the first 2 hours postpar-

tum.
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dence of sphincter injuries (Table 2). An episiotomy was

performed on 22.7, 26.7 and 29.0% of the women in the

MU, NU and SU, respectively (Table 3). A sphincter injury

occurred in 1.3, 2.3 and 1.9% of the vaginal deliveries at

the MU, NU and SU, respectively (Table 3). Of the five

women with a sphincter injury at the MU, none had an

episiotomy, one had an operative vaginal delivery and four

had spontaneous delivery. Of the nine women with sphinc-

ter injuries at the NU, four had both an episiotomy and

operative vaginal delivery, one had spontaneous delivery

with episiotomy and four had spontaneous delivery with

no episiotomy. At the SU, five women had sphincter inju-

ries: three had an operative vaginal delivery and episiot-

omy, one had an episiotomy and spontaneous delivery, and

one had spontaneous delivery and no episiotomy.

Labour dystocia
Labour dystocia was evaluated and recorded by the mid-

wives or the doctors. According to the hospital guidelines,

dystocia is defined as progression of <1 cm dilatation of

Table 3. Birth outcome within the first 2 hours postpartum at all three birth care units

Variable MU

n = 412 (%)

NU

n = 417 (%)

SU

n = 282 (%)

P

Mode of delivery

Total number of spontaneous deliveries 345 (84.0) 342 (82.0) 229 (81.0) ns

Total number of operative deliveries 67 (16.0) 75 (18.0) 53 (18.8) ns

Number of operative deliveries (P0) 65/278 (23.4) 73/285 (25.6) 51/184 (27.7) ns

Number of operative deliveries (P+) 2/134 (1.5) 2/132 (1.5) 2/98 (2.0) ns

Indication for operative delivery

Labour dystocia 39 (58.2) 31 (41.3) 32 (60.4) ns

Fetal distress 19 (28.4) 26 (34.7) 13 (24.5) ns

Total number of operative vaginal deliveries 43 (10.0) 51 (12.0) 30 (11.0) ns

Number of operative vaginal deliveries (P0) 42/278 (15.1) 49/285 (17.2) 29/184 (15.8) ns

Number of operative vaginal deliveries (P+) 1/134 (0.7) 2/132 (0.7) 1/98 (1.0) ns

Indication for operative vaginal delivery

Labour dystocia 26 (60.5) 23 (45.0) 21 (70.0) ns

Fetal distress 14 (32.6) 20 (39.2) 9 (30.0) ns

Total number of caesarean sections 24 (6.0) 24 (6.0) 23 (8.0) ns

Number of caesarean sections (P0) 23/278 (8.3) 24/285 (8.4) 22/184 (12.0) ns

Number of caesarean sections (P+) 1/134 (0.7) 0/132 (0.0) 1/98 (1.0) ns

Indication for caesarean section

Labour dystocia 13 (54.2) 8 (33.3) 11 (47.8) ns

Fetal distress 5 (20.8) 6 (25.0) 4 (17.4) ns

Labour* 120 (29.0) 154 (37.0) 114 (40.0) <0.01

Oxytocin augmentation 108 (26.2) 153 (36.7) 107 (38.0) <0.01

Epidural 65 (16.0) 97 (23.0) 70 (25.0) <0.01

N2O 270 (66.0) 275 (66.0) 201 (71.0) ns

Acupuncture for pain relief 227 (55.0) 158 (38.0) 107 (38.0) <0.001

Postpartum haemhorrage

>1000 ml 7 (1.7) 9 (2.2) 9 (3.2) ns

500–999 ml 33 (8.0) 38 (9.0) 36 (13.0) ns

1000–1500 ml 4 (1.0) 6 (1.0) 3 (3.0) ns

>1500 ml 3 (1.0) 3 (1.0) 6 (2.0) ns

Episiotomy, of all vaginal deliveries 88/388 (23.0) 105/393 (27.0) 75/259 (29.0) ns

Third- or fourth-degree tear, all vaginal deliveries 5 (1.0) 9 (2.0) 5 (2.0) ns

Intrapartum transfer** 117 (28.0)

Apgar score <7 at 5 minutes 4 (1.0) 6 (1.0) 1 (0.5) ns

Metabolic acidocis*** 5 (2.0) 7 (3.0) 4 (2.0) ns

Transfers to NICU**** 32 (8.0) 26 (6.0) 19 (7.0) ns

*Midwife or doctor recorded labour dystocia, according to the hospitals criteria.

**Intrapartum transfer from the MU.

***Metabolic acidosis: sample from umbilical cord showing arterial pH <7.05 and BE (Base Excess) <)12 mmol/l.

****Transfer of newborn to NICU within the first 2 hours postpartum.

ns, not significant; P0, primiparous; P+, multiparous.

Birth outcome in relation to birth care level
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the cervix per hour in the active phase of the first stage

(defined as 3–4 cm dilatation of the cervix and regular con-

tractions until a cervix dilatation of 10 cm). Dystocia in

the second stage is recorded if the expulsion phase lasts

more than 60 minutes for both nulliparous and multipa-

rous women. Dystocia in the second stage is also recorded

if the second stage lasts longer than 2 hours for nulliparous

women without epidural or multiparous women with

epidural, or more than 3 hours for nulliparous women

with epidural or more than 60 minutes for multiparous

women without epidural. In the MU dystocia was recorded

in 29.1% of the cases, which is a significantly lower rate

than 36.9% in the NU (RR 0.79, 95% CI 0.65–0.96) and

40.4% in the SU (RR 0.72, 95% CI 0.59–0.89) (Table 2).

Of all women allocated to the MU, 26.2% were given oxy-

tocin infusion for augmentation of labour, which was sig-

nificantly lower than 36.7% in the NU (RR 0.73, 95% CI

0.59–0.89) and 38.0% in the SU (RR 0.69, 95% CI 0.56–

0.86) (Table 2). Labour dystocia was the main reason for

all operative deliveries (Table 3).

The mean time for the active phase of the first stage was

4.9, 4.6 and 4.8 hours in the MU, NU and SU, respectively.

The mean time for the expulsion phase of all vaginal deliv-

eries was 40.4, 39.2 and 40.1 minutes in the MU, NU and

SU, respectively.

Pain relief
Of all women randomised to the MU, 15.8% had an epidu-

ral, which is a significantly lower rate than 23.3% in the

NU (RR 1.47, 95% CI 1.11–1.96) and 24.8% in the SU (RR

1.57, 95% CI 1.16–2.13). The women randomised to the

MU had acupuncture in 55.1% of the cases, a significantly

higher rate compared with those randomised to the NU

(37.9%; RR 1.45, 95% CI 1.25–1.69) and SU (37.9%; RR

1.45, 95% CI 1.22–1.73) (Table 2).

Haemorrhage
There was no statistically significant difference in the rate

of postpartum haemorrhage between the three units

(Table 2). The vast majority of all participants had normal

postpartum haemorrhage of 500 ml or less (MU 90.3%,

NU 88.7% and SU 84.0%; Table 3). Of the 25 women with

a haemorrhage of 1000 ml or more, 17 were caused by

atonic postpartum haemorrhage (five operative vaginal

deliveries, 11 spontaneous deliveries and one caesarean

section), three were caused by a retained placenta (two

operative vaginal deliveries and one spontaneous delivery)

and for five women no indication was stated.

Neonatal outcomes
Neonatal outcomes were evaluated by Apgar score <7 at

5 minutes, metabolic acidosis and transfer to NICU within

2 hours of birth. An Apgar score <7 at 5 minutes was

observed in 1.0, 1.4 and 0.4% of cases in the MU, NU and

SU, respectively. An umbilical cord pH test was taken in

57.7, 68.8 and 77.3% of the cases in the MU, NU and SU,

respectively. Metabolic acidosis was stated in 2.2, 2.8 and

2.0% in the MU, NU and SU, respectively. Transfers to the

NICU were conducted in 7.8, 6.2 and 6.7% of the cases in

the MU, NU and SU, respectively (Table 3). None of these

outcomes showed a statistically significant difference

between the units (Table 2).

Intrapartum transfer
Of the 412 women randomised to the MU, 117 (28.4%)

were transferred intrapartum to a higher level of care,

either to the NU or SU (Table 3). The reasons for transfer

were need for pain relief (39.3%), stained amniotic fluid

(18.8%), fetal distress (9.4%), labour dystocia (23.9%) and

other reasons (8.5%). Mean dilatation of the cervix was

6.4 cm at the time of transfer; 51% were transferred with a

cervix dilatation of <7 cm. Of all women transferred intra-

partum, 61 (52.0%) had an operative delivery, and among

these, 39.3% were delivered by caesarean section and 60.7%

were delivered by operative vaginal delivery. Of those trans-

ferred for labour dystocia, 60.8% had an operative delivery

and 39.2% had a spontaneous delivery.

Discussion

In this randomised controlled trial three birth units within

the same hospital were compared concerning birth care for

low-risk women. The results when including 1111 partici-

pants showed no statistically significant differences in the

total operative delivery rate, nor did it show differences in

postpartum haemorrhage or neonatal outcomes between

the three units.

Operative delivery rate is often used as a measure of the

quality of birth care,7–11,14,16,19,20,22,25,26 but it is a subtle

way of measuring quality, as it predicts poor quality if the

operative delivery rate is low but gives a negative outcome,

or if the rate is high without improving the outcome or

even increasing the complications for the mother or new-

born, yet it predicts good quality if performed when

needed. Finding the right level or percentage of operative

delivery will always be a challenge. Operative delivery rates

differ between countries and institutions.

Data from the Medical Birth Registry of Norway

(MBRN) from 2008 show an average total operative deliv-

ery rate for low-risk women of approximately 13.8%, but

varies between institutions. It is worth noting that the birth

population in Norway 2006–2009 consisted of 42.2%

primiparous and 57.9% multiparous women.21 During the

study period the Department of Obstetrics and Gynaecol-

ogy at Østfold Hospital Trust had a high overall operative

delivery rate (29.2%) compared with most hospitals in
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Norway.21 This fact is reflected in the high numbers of

caesarean deliveries in this study in all three birth units.

The overall high risk of having an operative delivery for

low-risk nulliparas with no expressed preferences for level

of birth care, leave birth attendants with the challenge of

focusing on low-risk primiparous women, guiding them

safely through their first labour.

Statistically significant differences were found for dysto-

cia and augmentation of labour by oxytocin, and the use of

epidural and acupuncture as pain relief. Moen et al.27 stud-

ied augmentation for all low-risk women in a retrospective

study conducted at a large hospital in Norway. They found

that low-risk women were given oxytocin in 39% of the

cases (62% of the primiparous and 24% of the multiparous

women), many of them without any documented indica-

tion. In a debate article in the BMJ in 2002, the authors

state that medical interventions have become routine in

normal childbirth, without evidence of effectiveness.4 This

view is supported by others.2

A strength of this trial is the time for randomisation

when comparing intrapartum birth care and birth outcome

in low-risk birth units and standard care units. All partici-

pants were defined as low risk when entering the trial at

onset of spontaneous labour, making sure that only those

fulfilling the selection criteria were included. As far as we

know no similar trial has been conducted in Europe during

the last two decades.

A possible limitation of this trial is the fact that the

number of women included was less than estimated by

the power calculations, based on the primary outcome:

operative delivery. This also might be the reason for the

wide confidence interval for the primary outcome. How-

ever, the differences between the three units were so small

that even if the total number of participants were

included, it is considered unlikely that the differences

would be significant. Only small non-significant differences

in total operative delivery rate were found (total operative

delivery rate, MU versus SU P = 0.57 and MU versus SU

P = 0.44). There is a challenge in recruiting participants

to studies like this because of the fact that women today

often have their own preference for place of birth.28 This

fact led to a longer recruiting period than expected in this

trial.

Conclusion

The operative delivery rate, the risk of having a postpartum

haemorrhage of more than 1000 ml and the outcome for

the newborn were not affected by the level of care for low-

risk women without prelabour preferences for level of care.

The participants randomised to the MU had a significantly

higher chance of giving birth without interventions like

augmentation by oxytocin or epidural analgesia. Further

research is needed to determine the influence of women’s

own preference for birth care unit.
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