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Summary
BACKGROUND: Overmedicalisation during childbirth, especially in low-risk pregnancies, is an in‐
creasing issue. Alongside Midwifery Units (AMUs) are a midwife-led, low-intervention option that
maintains access to hospital resources. However, in 2022, only 3.7% of births in Switzerland took
place outside hospitals. The UK has emphasised educating women about their birth choices, nota‐
bly through the “Birthplace in England” programme and NICE guidelines. Evidence shows that out-
of-hospital births in low-risk pregnancies are safe for mother and child. This retrospective descrip‐
tive study analyses maternal and neonatal outcomes, transfer rates and indications for transfer
over a 5-year period at the AMU of the Cantonal Hospital Aarau.
METHODS: All women registering for delivery at the AMU between May 2017 and December 2022
were considered. Strict inclusion criteria ensured a low-risk cohort (singleton, cephalic presenta‐
tion, 370/7 to 420/7 weeks, uncomplicated pregnancy). Exclusion criteria were pre-existing maternal
or fetal disease, prior caesarean section and need for continuous maternal or fetal monitoring. Da‐
ta were extracted from electronic medical records and included maternal characteristics, mode of
delivery, transfer indications, and maternal and neonatal outcomes. Statistical analyses were pri‐
marily descriptive. Comparisons between women delivering at the AMU and those transferred to
the maternity ward used Wilcoxon rank-sum and Fisher’s exact tests (α = 0.05, unadjusted). The
study was approved by the regional ethics committee (BASEC-Nr. 2023-00745).
RESULTS: Of 1196 women registered, 1034 were included in the analysis. Among 838 women who
started labour at the AMU, 75% (n = 627) delivered there, while 25% (n = 211) were transferred
peripartum, mainly due to failure to progress (53.1%) or analgesia request (34.6%). Most transfer‐
red women (74.8%) still had a vaginal birth. At 48.3% vs 17.7%, women who gave birth at the AMU
were significantly more likely to have no birth injury. The postpartum transfer rate was 7.7%, pri‐
marily for retained placenta, perineal repair or uterine atony. Neonatal outcomes were favourable:
0.6% of AMU births had a 5-minute APGAR <7 and 0.8% required NICU admission.
CONCLUSION: The AMU with the continuity-of-care model at a Swiss Perinatal Centre provides a
safe, low-intervention birth option for low-risk pregnancies, with high rates of vaginal birth and low
rates of severe maternal or neonatal complications. Strict selection criteria and clear transfer pro‐
tocols are essential. Further multicentre studies and comprehensive data collection are needed to
compare outcomes with obstetrician-led units and to establish national benchmarks for AMUs in
Switzerland.

Background
In recent years, overmedicalisation of pregnancy and childbirth, especially in the low-risk cohort,
has been a key issue. While interventions can be life-saving if used correctly, non-evidence-based
use harbours potential risk [1]. In particular, the increase in section rates in 2018 prompted the
World Health Organization (WHO) to issue a recommendation to reduce unnecessary caesarean
sections [2]. Data show that out-of-hospital births in low-risk pregnancies are associated with a
lower rate of caesarean sections and fewer interventions than in a comparable population in ob‐
stetric units (OU). However only 3.7% of all births in Switzerland in 2022 took place outside an OU
[3–5].

Swiss Medical Weekly · www.smw.ch · published under the copyright license Attribution 4.0 International (CC BY 4.0) 1

ORIGINAL ARTICLE

Published
27 April 2026

doi
https://doi.org/10.57187/4189

Cite this as
Swiss Med Wkly. 2026;156:4189

Julia Popelka
Kantonsspital Aarau KSA
Frauenklinik
Tellstrasse
CH-5000 Aarau
julia.popelka[at]ksa.ch



In addition to midwife-led obstetric units in hospital, there are three out-of-hospital settings
in Switzerland in which continuous care during pregnancy, birth and the postpartum period is the
responsibility of an individual midwife or a team of midwives. These are home birth; free-standing
midwifery units (FMU) as an independent institution; and alongside midwifery units (AMU) on a
hospital campus with an obstetric unit available. Midwifery units such as AMUs and FMUs offer a
family atmosphere, but physical transfer is necessary if assistance from an obstetrician, anaesthe‐
tist or neonatologist is required. In the case of the AMU, which is attached to the hospital campus
of an OU, distances are short and resources are easily accessible. Transfer to the obstetrical unit is
usually done by ambulance, car or wheelchair.

Another important aspect, besides the place of birth, is the care provided. Various models
exist, including collaboration between physicians and midwives. In the midwifery continuity-of-
care model, women are looked after by a consistent midwife (caseload model) or small midwifery
team throughout pregnancy, childbirth and the postpartum period. According to the 2017 guidance
“Implementing Better Birth: Continuity of Carer” by the UK’s National Health Service (NHS), in the
team-continuity model, an individual midwife coordinates the care and works in teams of up to
eight midwives who deputise for one another [6]. During her pregnancy, the woman gets to know
all the members of the team. In the caseload model, each midwife is assigned a specific number of
women (the caseload) and structures her work to meet their needs. Support is provided by a core
midwifery team, with whom the woman is unlikely to have had prior contact. This approach is likely
to be particularly beneficial for women with complex medical or social needs [4, 6, 7]. Evidence
from randomised controlled trials indicates that the midwife continuity-of-care model is linked to
fewer caesarean sections, instrumental vaginal deliveries and episiotomies, as well as an increase
in spontaneous vaginal births [4]. The caseload model in particular showed a lower rate of unplan‐
ned sections and a higher probability of spontaneous vaginal births, especially in primiparous
women of low risk [8]. Emphasis should also be placed on the couples’ birthing experience. Ac‐
cording to a Cochrane Review, couples are more likely to report a positive experience of labour
with midwife-led delivery [4].

The UK has invested in educating women about how to make an informed choice about
where to deliver. The “Birthplace in England Research Programme”, commissioned in 2007, exam‐
ined the safety of childbirth across different settings at the onset of labour care: in OUs, AMUs,
FMUs and at home. This Collaborative Group published several studies on maternal and neonatal
outcomes, safety and cost-effectiveness [5, 9]. Furthermore, the 2014 NICE guideline “Intrapartum
care for healthy women and babies” also addresses this important issue and the NHS even pub‐
lished “A best practical toolkit” to increase the number of births at home and in midwifery-led units
[9, 10]. In Switzerland, the integration of AMUs is shaped by cantonal hospital planning; accredita‐
tion and inclusion occur regionally through the cantonal hospital lists. However, there is a substan‐
tial evidence gap regarding AMUs, as maternal and neonatal outcomes are not systematically re‐
corded. Current hospital administrative data Statistique médicale des hôpitaux cover most births
but were designed for financial purposes and do not differentiate between models of care such as
AMUs. This limitation was highlighted by the Swiss Peristat Project, which aims to assess and im‐
prove the validity of national perinatal data for epidemiological and quality-monitoring purposes
[11]. In contrast, the UK integrates AMUs as a fully regulated, nationally standardised and routinely
monitored part of the maternity care system, with systematic outcome reporting and quality assur‐
ance.

The Cantonal Hospital Aarau has been offering midwife-led deliveries at an AMU on the
campus of the Cantonal Hospital since mid-2017. It combines midwife continuity of care and low-
intervention birth, according to the S3 guidelines “Vaginal birth at term”, with the safety and infra‐
structure of a Perinatal Centre [12].

Since 2022, three more hospitals in Switzerland have opened AMUs based on our concept.
The aim of the present retrospective descriptive study was to present our concept and to

analyse maternal and neonatal outcomes among low-risk women who registered for midwife-led
births at the AMU at the Cantonal Hospital Aarau, Switzerland, between May 2017 and December
2022.
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Materials and methods

Concept
Midwife-guided birth in an AMU was integrated into the department of obstetrics of the Cantonal
Hospital in mid-2017. The aim was to enable a low-risk clientele to have a low-intervention birth. At
the same time, the highly specialised resources of the maternity ward of the Perinatal Centre could
be focused on high-risk pregnancies.

The midwives of our AMU are employed as attending midwives and work independently and
under their own professional responsibility. They organise themselves in either the caseload or
team continuity-of-care model which is equivalent to that of a planned home birth. The Team com‐
prises home-birth midwives, birth-centre midwives and former hospital midwives who have transi‐
tioned to out-of-hospital care. In addition, newly qualified midwives may join the team as employ‐
ees under supervision of experienced colleagues, following the successful completion of intern‐
ship at the AMU.

The care begins during pregnancy and continues through birth until the subsequent post‐
partum period. Responsibilities were assigned to the individual parties involved with the help of a
medical lawyer. The liability insurance taken out by the midwife has a coverage amount of 20 mil‐
lion Swiss francs; an additional coverage amount of 20 million Swiss francs is provided by the Can‐
tonal Hospital.

Women who wish to give birth in the AMU can contact the midwives directly or be regis‐
tered by the gynaecologist in charge. The registrations are checked for contraindications by the
management of the AMU. Contraindications arising subsequently during pregnancy will be repor‐
ted to the management by the midwives of the AMU and will result in exclusion of the pregnant
woman. Requirements for giving birth at the AMU are a singleton pregnancy with a fetus in cepha‐
lic position at a gestational age of 370/7 to 420/7 with an uncomplicated pregnancy course. Pre-ex‐
isting conditions of the mother or the child requiring continuous monitoring during delivery or post‐
partum are exclusion criteria. This includes pre-existing diabetes or gestational diabetes requiring
insulin. Further exclusion criteria are the use of psychopharmaceuticals, previous caesarean sec‐
tion, placental disorders and abnormal quantity of amniotic fluid.

Proceeding during birth
During birth, the mother is accompanied by two midwives. The fetus is monitored by means of In‐
telligent Intermittent Auscultation (IIA). This ensures that deviations from the norm, which indicate
a possible fetal compromise or the need for more-intensive monitoring, are identified [13, 14].

The woman in labour is transferred to the maternity ward if any of the following irregularities
occur: abnormal bleeding during labour, failure to progress as per AWMF S3 guideline, fetal dis‐
tress, the patient’s wish or the midwife’s decision for other reasons [12]. Also, the need to adminis‐
ter medications like analgesics or oxytocin are criteria for a transfer during labour. Antibiotics for
Group B Streptococcus are given in the AMU. Oxytocin in the 3rd stage of labour and misoprostol
in case of uterine atony are administered to stabilise the situation if transfer to the maternity ward
is necessary. Furthermore, the need to consult a paediatrician, an irregular placental period or a
complex birth injury such as 3rd or 4th degree perineal lacerations are indications for a postpartum
transfer. The outcome definitions for failure to progress, perineal lacerations, postpartum haemor‐
rhage including retained placenta strictly follow the AWMF S3 guideline “Vaginal Birth at Term”, en‐
suring standardised reporting and international comparability [12]. In accordance with the guide‐
line, women were offered active or passive management of the 3rd stage of labour as part of the
individualised care.

Study design
All women registering for delivery in the AMU from May 2017 to December 2022 were routinely re‐
corded in an Excel spreadsheet by the clinical administration with their name, date of birth and ex‐
pected due date. The attending midwife documented any reasons for exclusion, successful deliv‐
ery in the AMU, or transfer peri- or postpartum. Women who did not give birth at the AMU or the
maternity ward of the Cantonal Hospital after registering were excluded.

The Cantonal Hospital asks each patient for general consent at their first visit. By granting
consent, the patient agrees that all medical history data may be used for future not-yet-defined re‐
search projects. All women who registered in our AMU during the study period (and for whom gen‐
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eral consent was not available) were contacted, informed about the purpose of the study and invi‐
ted to consent. Women who did not respond – and therefore did not refuse the general consent
form – were included. All women who refused our institution’s general consent were excluded.

For internal quality management purposes, data of interest were extracted from the patients’
electronic medical chart. We used this extracted data i.e. maternal characteristics, modus of deliv‐
ery, transfer to maternity ward, perineal laceration and fetal characteristics for our retrospective
study. Data entry was subsequently completed by the authors based on the hospital’s electronic
medical records and all data for analysis were entered into a password-protected Excel spread‐
sheet. For 15.5% of the women, the BMI at the time of delivery was not documented in the elec‐
tronic clinical information system, and in 3.8% of the births in the maternity ward, the arterial pH
could not be measured due to collapsed umbilical arteries. These were listed as unknown in the
results. All data collection was performed by one author and checked for plausibility and complete‐
ness by a second author. The study was approved by the Ethics Committee Northwest and Central
Switzerland (BASEC-Nr. 2023-00745).

Statistical methods
The main analysis set included all evaluable cases of women with appropriate consent for data
use, who were admitted to the AMU for the delivery and who either gave birth there or were trans‐
ferred to the Cantonal Hospital peripartum. The analysis used primarily descriptive statistical meth‐
ods. Exploratory statistical tests were conducted for descriptive purposes and a significance level
of 5% was used without adjustment for multiplicity. Key analyses included the comparison of wom‐
en with delivery at the AMU vs women who were transferred to the hospital. Unless otherwise
specified, we used Wilcoxon’s rank-sum test to compare continuous variables and Fisher’s exact
test for categorical variables. To identify independent predictors for giving birth at the AMU, a mul‐
tiple logistic regression analysis was performed, taking parity, gestational age, maternal age and
neonatal birthweight into account as covariates. Due to a lack of data on the maternal BMI, this
was examined in a separate model. Missing data were not imputed, with specific exceptions indi‐
cated in the results. No sensitivity analyses were performed because no alternative analysis strat‐
egies were envisaged due to the descriptive study design and the complete inclusion of all analys‐
able cases. The analysis was performed using R version 4.2.2. or later (R Foundation for Statistical
Computing, Vienna, Austria).

Results
From May 2017 to December 2022, a total of 1196 patients were accepted for delivery after regis‐
tration at the AMU. Of these patients, 133 declined general consent and 29 had to be excluded be‐
cause they did not deliver at the Cantonal Hospital. Of the latter 29 women, 10 delivered in another
hospital and 2 in another FMU, 3 had an unplanned home birth while in 14 cases the place of birth
is unknown. After excluding these 162 cases, 1034 cases could be included in the analysis (figure
1).
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Figure 1: Study flowchart. AMU: Alongside Midwifery Unit.

The women who registered for delivery at the AMU had a median age of 32 years and over half
(53.8%) were expecting their first child.

In 196 women (18.9%), a contraindication developed during pregnancy or at the beginning
of labour, thereby excluding them from delivery at the AMU (table 1); the most common reason was
fetal malpresentation, which occurred in 19.9% of the 196 women or approximately 4% of the total
cohort (n = 1034).
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Table 1: 

Table 2: 

Reasons for ineligibility for delivery at the Alongside Midwifery Unit (n = 196).

Reason Refusal secondary 

Position anomalies of the fetus 39 (19.9%)

Induction of labour in late-term and post-term pregnancies 36 (18.4%)

Fetal reasons (unspecified) 21 (10.7%)

Requested analgesia/admission from home 18 (9.2%)

Induction of labour upon premature rupture of membranes 17 (8.7%)

Prematurity/Preterm premature rupture of membranes 17 (8.7%)

Hypertensive pregnancy disorders 12 (6.1%)

Induction of labour upon oligo- / anhydramnios  9 (4.6%)

Fetal macrosomia  5 (2.6%)

Meconium-stained amniotic fluid  4 (2.0%)

Maternal disease  4 (2.0%)

Vaginal bleeding  3 (1.5%)

Suspected infection  1 (0.5%)

A total of 838 women started labour at the AMU, with 25.0% transferred to the maternity ward per‐
ipartum. Table 2 shows the indications for the transfer. The most common reasons were failure to
progress in labour (53.1%) and need for analgesia (34.6%), with need for analgesia being higher in
primiparas than in multiparas. After transfer, 78.7% received oxytocin and 59.2% received epidural
anaesthesia (EDA). Considering women who started labour at the AMU (n = 838), only 14.9% re‐
ceived an EDA and only 8.7% were transferred because of requested EDA.

Even after transfer, 74.8% had a vaginal delivery at the maternity ward (50.2% spontaneous
and 24.6% assisted). In 25.1%, a caesarean section was performed.

Reason for peripartum transfer, interventions and delivery mode, by parity.

Reason / intervention / delivery mode Primiparous Multiparous Overall p-value
(n = 182) (n = 29) (n = 211)

Reason for peripartum
transfer, n (%)

Requested analgesia 68 (37.4%) 5 (17.2%) 73 (34.6%) 0.063

Arrest of labour 63 (34.6%) 10 (34.5%) 73 (34.6%)

Secondary uterine inertia 33 (18.1%) 6 (20.7%) 39 (18.5%)

Abnormal fetal heart on IIA (Intelligent Intermit‐
tent Auscultation)

5 (2.7%) 2 (6.9%) 7 (3.3%)

Fetal malpresentation 1 (0.5%) 1 (3.4%) 2 (0.9%)

Others 7 (3.8%) 3 (10.3%) 10 (4.7%)

Suspected chorioamnionitis 1 (0.5%) 0 (0.0%) 1 (0.5%)

Vaginal bleeding 1 (0.5%) 0 (0.0%) 1 (0.5%)

Meconium-stained amniotic fluid 2 (1.1%) 1 (3.4%) 3 (1.4%)

Preeclampsia 1 (0.5%) 1 (3.4%) 2 (0.9%)

Epidural anaesthesia, n (%) 115 (63.2%) 10 (34.5%) 125 (59.2%) 0.004

Oxytocin in 1st/2nd stage, n (%) 148 (81.3%) 18 (62.1%) 166 (78.7%) 0.027

Mode of delivery, n (%) Spontaneous vaginal delivery 84 (46.2%) 22 (75.9%) 106 (50.2%) 0.013

Assisted vaginal delivery 48 (26.4%) 4 (13.8%) 52 (24.6%)

Caesarean delivery 50 (27.5%) 3 (10.3%) 53 (25.1%)  
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Table 3: 

Table 4: 

Table 5: 

Reasons for postpartum transfer (n = 627).

Reason AMU
Retained placenta/membranes, n (%) 19 (3.0%)

Perineal repair/ sutures, n (%) 14 (2.2%)

Uterine atony, n (%) 12 (1.9%)

NICU admission of the neonate, n (%)  2 (0.3%)

Syncope, n (%)  1 (0.2%)

NICU: neonatal intensive care unit.

Rates of transfer for mother and neonate.

Maternal (n = 838), n (%) 259 (31.0%)

   Intrapartum, n (%) 211 (25.0%)

 Postpartum, n (%) 48 (7.7%)

Neonate (n = 838), n (%) 20 (2.4%)

   AMU (n = 627) , n (%)  5 (0.8%)

 Maternity ward (n = 211) , n (%) 15 (7.1%)

After successful delivery at the AMU, 7.7% of 627 had to be transferred postpartum. Indications
are shown in table 3. The overall transfer rates are shown in table 4.

The maternal characteristics of the two groups “Successful birth at the AMU” and “Transfer‐
red to the maternity ward” are summarised in table 5. There is a statistically significant difference
regarding parity (2 vs 1, p <0.001), maternal age at delivery (32 vs 31 years, p <0.05) and BMI (26.6
vs 27.4 kg/m², p <0.05).

Maternal characteristics of the “Successful birth at the Alongside Midwifery Unit (AMU)” and “Transferred to the ma‐
ternity ward” groups, and overall.

Characteristics AMU (n = 627) Transferred (n = 211) Overall (n = 838) p-value 

Age at delivery in years Mean (SD) 32.5 (3.81) 31.9 (3.84) 32.3 (3.82) 0.047

Range 20.0–45.0 23.0–45.0 20.0–45.0

BMI at delivery in kg/m Mean (SD) 27.3 (3.90) 28.0 (4.06) 27.5 (3.95) 0.035

Range 18.9–46.6 20.7–45.0 18.9–46.6

Unknown, n (%) 113 (18.0%) 18 (8.5%) 131 (15.6%)

Parity (numerical) Median [IQR] 2.00 [1.00–2.00] 1.00 [1.00–1.00] 1.00 [1.00–2.00] <0.001

Range 1.00–5.00 1.00–5.00 1.00–5.00

Parity (categorical), n (%) Primiparous 269 (42.9%) 182 (86.3%) 451 (53.8%) <0.001

Multiparous 358 (57.1%) 29 (13.8%) 387 (46.2%)

Week of gestation Median [IQR] 40.0 [39.0–40.0] 40.0 [39.0–41.0] 40.0 [39.0–40.0] 0.006

IQR: interquartile range; SD: standard deviation.

The maternal and neonatal outcomes are summarised in tables 6 and 7. Among the cohort of wom‐
en transferred peripartum to the maternity ward, the incidence of postpartum haemorrhage (PPH)
with a blood loss ³500 ml was 25.6%, including both vaginal birth and c-sections. It is noticeable
that 17.5% of all women who gave birth at the AMU experienced PPH. The transfer to the maternity
ward due to one of the two main reasons for a PPH, placental retention or uterine atony, was 4.9%.

Birth injuries were considerably less frequent among women giving birth at the AMU, with
48.3% experiencing no birth injury, compared to those transferred to the maternity ward (13.3%).
Notably, the rate of higher-degree perineal tears (grade ³3) was very low in both groups, at 0.7%.
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Table 6: 

A multiple logistic regression analysis confirmed the higher probability of AMU delivery as‐
sociated with higher parity (odds ratio [OR] per additional birth: 6.0, 95% confidence interval [CI]:
4.1–8.9). The week of gestation also had a significant effect (OR: 0.81 per additional week, 95% CI:
0.68–0.96), whereas the effects of maternal age (0.955 per year, 0.911–1.00) and birthweight (0.72
per kg, 0.46–1.14) did not reach statistical significance.

The BMI of the mother, investigated in a separate model due to the rather high proportion of
missing data, was not significant either (0.967 per kg/m2, 0.925–1.010).

Neonatal birthweights were similar in both groups. However, admission to the neonatal unit
and a 5- minute APGAR <7 were both significantly more frequent after transfer to the maternity
ward (p <0.001). Five neonates were transferred from the AMU to neonatology. Severe neonatal
complications remained rare in both groups.

One neonate was monitored for possible infection and discharged after one day. One
showed a sudden unexplained collapse because of an unknown cardiac defect and could be dis‐
charged after 3 days of monitoring. Respiratory distress syndrome (RDS) occurred in the remaining
3 neonates, one because of pneumothorax and the other two due to meconium aspiration syn‐
drome (table 8).

Seven women were transferred because of fetal heart rate abnormalities during ausculta‐
tion, which were confirmed at the maternity ward with a CTG classified as FIGO “Suspicious” (table
9). In all cases, transfers occurred during the 2nd stage of labour. None of the newborns had a 5-
minute APGAR <7. Two had an umbilical cord arterial pH <7.10 but adapted well and remained with
their mothers. Two newborns were admitted to the neonatal unit: one because of a subgaleal hae‐
matoma following a complicated caesarean section and the other, delivered by forceps extraction,
because of facial subcutaneous haematoma.

Maternal outcomes of the “Successful birth at the Alongside Midwifery Unit (AMU)” and “Transferred to the maternity
ward” groups, and overall.

Outcome AMU (n = 627) Transferred (n = 211) Overall (n = 838)
Blood loss in ml, n (%) <500 495 (78.9%) 157 (74.4%) 652 (77.8%)

�500 to <1000 ml 83 (13.2%) 37 (17.5%) 120 (14.3%)

�1000 ml 27 (4.3%) 17 (8.1%) 44 (5.3%)

Unknown 22 (3.5%) 0 (0.0%) 22 (2.6%)

Lacerations, n (%) No perineal tears and no
other injuries

303 (48.3%) 28 (17.7%) 331 (39.5%)

No perineal tears and other
injuries

102 (16.3%) 40 (25.3%) 142 (16.9%)

1st degree 106 (16.9%) 25 (15.8%) 131 (15.6%)

2nd degree 105 (16.7%) 42 (26.7%) 147 (17.5%)

3rd/4th degree 5 (0.8%) 1 (0.6%) 6 (0.7%)

Episiotomy 6 (1.0%) 22 (13.9%) 28 (3.3%)
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Table 7: 

Table 8: 

Table 9: 

Neonatal outcomes of the “Successful birth at the Alongside Midwifery Unit (AMU)” and “Transferred to maternity
ward” groups, and overall.

 Outcome  AMU (n = 627) Transferred (n = 211) Overall (n = 838) p-value
Birthweight in g Mean (SD) 3450 (400) 3470 (410) 3460 (402) 0.596

Range 2460–4650 2110–4750 2110–4750

Birthweight percentile* Mean (SD) 44.6 (26.6) 42.5 (26.0) 44.1 (26.4) 0.330

Median [IQR] 41.0 [21.0–64.0] 40.0 [21.0–62.5] 41.00 [21.0–64.0]

Range 2.0–98.0 2.0–98.0 2.0–98.0

5-min APGAR score, n (%) <7 4 (0.6%) 9 (4.3%) 13 (1.6%) <0.001

Umbilical cord arterial pH Mean (SD) NA 7.21 (0.0785) 7.21 (0.0785)

Median [IQR] NA 7.21 [7.16–7.26] 7.21 [7.16–7.26]

Range NA 6.99–7.41 6.99–7.41

Unknown, n (%) 627 (100%) 8 (3.8%) 635 (75.8%)

Transfer to neonatology, n (%)  5 (0.8%) 15 (7.1%) 20 (2.4%) <0.001

* For analysis, percentiles reported as <3% and >97% are imputed as 2% and 98%, respectively.
IQR: interquartile range; NA: not available; SD: standard deviation.

Neonates born at the Alongside Midwifery Unit with Neonatal Intensive Care Unit admission (n = 5)

Neonate Age of gestation (weeky) Timing (minutes of life) Indication Duration (days) Diagnosis at discharge
1 40 2/7 50 RDS 4 Pneumothorax

2 41 4/7 15 RDS 4 Mild meconium aspiration

3 37 3/7 11 Bradycardia  low oxygen
saturation

3 Sudden unexplained neonatal collapse dys‐
plastic thickened aortic valve with aortic insuf‐
ficiency.

4 41 3/7 180 Suspected infection 2 RDS

5 40 5/7 158 RDS 14 Meconium aspiration; suspected neonatal in‐
fection.

RDS: respiratory distress syndrome.    

Transfer due to suspicious findings by intelligent intermittent auscultation (IIA) – Neonate outcomes.

  IIA  CTG FIGO classification Mode of delivery  pHua  5-min APGAR  NICU  Diagnosis at discharge 

Admission to ma‐
ternity ward

At delivery

1 Suspicious Suspicious Suspicious Spontaneous 7.16 8 No

2 Suspicious Suspicious Suspicious Spontaneous 7.13 9 No

3 Suspicious Suspicious Suspicious Spontaneous 7.16 9 No

4 Suspicious Suspicious Suspicious Spontaneous 7.04 8 No

5 Suspicious Suspicious Suspicious Ventouse delivery 7.18 9 No

6 Suspicious Suspicious Pathological Caesarean section 7.20 9 Yes Subgaleal haematoma

7 Suspicious Suspicious Pathological Forceps for face
presentation

7.07 7 Yes Subcutaneous haematoma

NICU: neonatal intensive care unit; pHua: umbilical cord arterial pH.

Discussion
This retrospective study analysed 1034 low-risk women who registered for delivery at the AMU in
a Swiss Perinatal Centre. Of 838 women who started labour in the AMU, 75.0% experienced a suc‐
cessful midwife-led birth, while 25.0% were transferred peripartum, most commonly for failure to
progress or analgesia request. Among those transferred, 74.8% still achieved vaginal delivery. Se‐
vere maternal complications were rare, with rates of higher-degree perineal tears at just 0.7% in
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both groups. Notably, only 0.8% of neonates born at the AMU required admission to the neonatal
intensive care unit (NICU) and 0.6% had a 5-minute APGAR <7, reflecting favourable neonatal out‐
comes in this setting.

In a study by the University of Bonn in which women were asked why they decided against
giving birth in an AMU, 69.5% cited fear of maternal or neonatal adverse events and 34.0% quoted
availability of paediatricians. On the other hand, one of the most important wishes was one-to-one
care (30.8%) [15]. Our AMU, located alongside a Perinatal Centre, addresses these needs by pro‐
viding continuous one-to-one midwifery care, with proximity and therefore immediate access to
specialist resources in case of necessity, facilitated by integrated documentation and without un‐
necessarily utilising highly specialised obstetric services.

Transfer rates and indications
The transfer rate of 25.0% peripartum and 7.7% postpartum in our cohort aligns closely with rates
reported by the Birthplace in England Collaborative and is also in the national average of other
Swiss free-standing midwifery units [3, 5].

Data from Morr et al. about obstetrician involvement in planned midwife-led birth of a Swiss
university hospital showed that 43.0% of the women needed obstetrician or anaesthetist involve‐
ment peripartum, which is much higher than in our cohort [16]. Another study, by Andraczek et al.,
comparing low-risk births in the obstetrician-led and midwife-led unit of their institution, showed a
transfer rate of 56.0%, which is twice as high as in our study. The main reasons in both studies
cited above were the desire for analgesia, CTG abnormalities and failure of progress in labour. It is
notable that one of the studies found obstetrician involvement due to CTG abnormalities in 43.0%
of the cases [16, 17]. In our study, only 3.3% were transferred because of abnormal fetal heart rate
during intermittent auscultation. Although not using CTG for fetal monitoring, both the rate of ad‐
missions to the NICU (0.8%) and the incidence of 5-minute APGAR <7 (0.6%) remained low. This is
further supported by the network meta-analysis of Al Wattar et al., which showed that intermittent
auscultation significantly reduces the risk for emergency caesarean section without increasing ad‐
verse neonatal outcomes [18]. Our setting therefore supports the recommendation of the S3 guide‐
line “Vaginal birth at term” for intermittent intelligent auscultation in low-risk pregnancies [12].

Having no spatial separation between midwife-led units and OUs could be another reason
for high rates of obstetrician involvement, since no transfer is needed. In our setting, the transfer
from the AMU to the maternity ward involved a change of location and staff. This assumption is
supported by the fact that a greater proportion of women in midwife-led units within an OU were
transferred for pain management than in our collective [17]. There is no criticism behind this state‐
ment, since a high transfer rate is not necessarily a sign of poor-quality care. It indicates that the
midwives work cautiously and respect the needs of the women.

Perception, expectation and acceptance of labour pain
Two questions arise: Why was the desire for analgesia the reason for transfer in 10% of all primi‐
parous started labour at the AMU in our study? Do women have a different perception of perinatal
pain? A review of 35 studies with the topic “What matters to women during childbirth” summarises
that most women worry or even fear the pain, strain and unpredictability of childbirth. However,
they accepted these hurdles as part of the process of a positive birth experience for themselves
and their babies [19]. A Scandinavian study on labour preparation and management reported that
first-time mothers felt stressed by the uncertainty about what to expect. The same study highligh‐
ted that women primarily prepared themselves to cope with labour pain through non-pharmacolog‐
ical methods during pregnancy, and considered midwifery support in this context as essential [20].
However, a systematic review indicates that the actual pain experienced during labour often ex‐
ceeds expectations [21]. These findings underscore the importance of comprehensive antenatal
counselling regarding pain and available pharmacological and non-pharmacological pain manage‐
ment options. Clear information about which options are available within the AMU setting and
when transfer to the OU may become necessary is essential to enable women to make informed
decisions about their care.

Maternal outcomes
Maternal outcomes such as blood loss and incidence of severe perineal injuries are key indicators
of safety in birth settings.
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A common point of criticism in non-hospital births is the potential delay caused by transfer
to a hospital in case of postpartum haemorrhage (PPH). Early recognition and immediate interven‐
tion are essential for managing this life-threatening condition. In our cohort, 3.0% of all women
who delivered at the AMU presented a retained placenta and 1.9% developed a uterine atony. The
rate of PPH with blood loss �500 ml was 17.5% in the AMU. This rate is higher than those reported in
large UK cohort studies, where PPH rates in AMUs range from 6% to 11% for blood loss �500 ml and
is 3.7% for cases requiring transfer to obstetrician care [22]. A study from Germany comparing
low-risk births in an AMU and in the obstetric unit also found a significantly lower rate of PPH (7%)
than in our setting. However, no information about the management of the third stage in both set‐
tings is provided here [23].

According to the AWMF guideline “Vaginal Birth at Term”, passive management of the third
stage of labour is discussed with all women after counselling about potential risks [12]. This ap‐
proach does not involve routine administration of oxytocin in low-risk deliveries, in contrast to the
active management which is recommended by the World Health Organization (WHO), to reduce
the risk of PPH [24]. Regardless of the chosen management, if PPH occurs, midwives have the op‐
tion to administer oxytocin or misoprostol to stabilise the situation prior to transfer. To ensure safe‐
ty, transfer is carried out by the ambulance service.

Data on duration and blood loss during transfer are not available. Furthermore, blood loss is
usually underestimated without adequate measurement instruments. In our AMU, all items such as
bed linen are weighed during PPH cases to objectively assess blood loss as accurately as possible.
This practice may contribute to the higher rate of recorded blood losses �500 ml. Due to the lack of
specific data regarding the proportion of woman with PPH who received passive management, no
conclusion can currently be drawn about a potential association. Nevertheless, these findings indi‐
cate the need to re-evaluate the management of the third stage in our AMU.

In addition to haemorrhage, the occurrence of episiotomies or high-grade perineal tears are
indicators of maternal safety. Our findings demonstrate low rates of episiotomy (1.0%) and severe
perineal trauma (OASIS) (0.8%) in the AMU. This is significantly below the Swiss averages of 18%
for episiotomies and 3% for OASIS [25]. Our findings may be attributable to the use of warm com‐
presses during the active second stage of labour and hands-on perineal support. A key technique
involves guiding the baby’s head to support flexion and slow emergence. According to current evi‐
dence, warm compresses and perineal massage are considered effective techniques. However,
there is no additional protective effect demonstrated for the hands-on technique to date [26]. To
ensure quality, midwives are trained through targeted workshops, birth de-briefings and regular
quality circles. A large nationwide cohort study in the Netherlands showed a slightly higher rate of
OASIS among primiparous women in midwife-led care compared to obstetrician-led care, with the
authors suggesting a correlation with the lower rates of episiotomies and emphasised the need for
further studies [27]. A 10-year Austrian study reported significantly lower episiotomy rates in mid‐
wife-led care (9.0%) compared to obstetric-led care (14.0%), while OASIS rates in both groups
were low, supporting our data [28]. Supporting the safety of a restrictive episiotomy approach,
French national perinatal surveys have shown that episiotomy rates declined over a decade from
25.8% to 8.3%, while overall rates of OASIS remained stable, underscoring the potential benefits of
cautious episiotomy use in preserving maternal outcomes [29].

These results suggest that the implementation of evidence-based perineal protection strat‐
egies in midwifery-led care settings may improve maternal safety and they support the broad
adoption of restrictive episiotomy practice in spontaneous vaginal deliveries.

Neonatal outcomes
Neonatal outcomes in this study cohort were highly favourable, as adverse events remained low.
Only 0.6% had a 5-minute APGAR score <7, and NICU admission was required in just 0.8%. In our
setting, NICU admissions were predominantly precautionary, most indicated by transient postnatal
adaption issues, respiratory distress or observation for suspected infection. A single case required
evaluation of sudden unexplained collapse due to an unknown congenital cardiac anomaly. Four of
the five admitted neonates were discharged within a few days.

The outcomes observed may reflect stringent inclusion criteria for planned AMU birth and
vigilant intrapartum monitoring, facilitating timely involvement of neonatology. Furthermore, the
rate of NICU transfer compares well with published international data. Andraczek et al. report a
transfer rate of 4.1% from the AMU to the NICU, and The Birthplace in England study group reports
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1.2% [5, 30]. Furthermore, a systematic review by Philippi et al. found no significant difference in
neonatal morbidity or mortality between birth centre and hospital births among low-risk popula‐
tions [31].

Our data indicate that there was no immediate compromise in neonatal outcomes, even in
cases of transfer to the maternity ward because of suspicious fetal heart rate auscultation. Sup‐
porting these findings, there were no neonates with a 5-minute APGAR <7, and only two with a nor‐
mal adaptionbut an umbilical cord artery pH <7.10. However, from this small sample size, no reliable
conclusions can be drawn. To our knowledge, there are no published data on neonatal outcomes
after transfer from the AMU due to suspicious intermittent auscultation, where the auscultation
standards are known, like in our setting.

Neonatal adaption in our AMU was primarily assessed via the 5-minute APGAR, following
standard clinical practice. Although an APGAR <7 at 5 minutes is recognised as a predictor of in‐
creased short-term risk and NICU admission, its correlation with umbilical artery pH and long-term
outcomes is limited [32, 33]. Evidence shows that even a 5-minute APGAR ≥7 does not exclude
the risk of neonatal acidosis. Ideally both parameters should be considered for comprehensive risk
assessment [34, 35]. However, in low-risk midwifery-led settings, immediate clinical adaption as
measured by the APGAR score remains the most practical tool [36].

The significantly higher number of admissions to the NICU and an APGAR <7 at 5 minutes
after transfer to the maternity ward indicate that transfers usually occur in complications.

Neonatal outcomes in low-risk births remain favourable across settings, with consistently
low rates of adverse events and NICU admissions. However, direct comparison between countries,
hospitals or AMUs is limited by differences in risk selection, local protocols and care organisations
[37, 38].

Strengths and limitations
It must be clearly stated that this is a descriptive study. No conclusions can be drawn on the com‐
parison of low-risk births in the obstetrician-led unit or the AMU. After the transfer to the maternity
ward due to deviations from physiology, the group can no longer be considered low-risk, and out‐
comes for both mother and neonate are inevitably influenced by this selection. Therefore, it is not
possible to draw any conclusions e.g. based on the amount of blood loss or transfer to NICU. Fur‐
ther studies with matched cases are required. The small number of rare events may affect statisti‐
cal power and interpretation of infrequent complications.

Although the study overlapped with the COVID-19 pandemic, which may have influenced
healthcare processes, patient selection and clinical outcomes, the demand for the AMU may have
been positively affected by the possibility for continuous accompaniment through the partner, in
contrast to restrictions in other settings, as data from the Netherlands and the UK have shown [39,
40].

Furthermore, these data originate from a single AMU and generalisability is limited by spe‐
cific demographic characteristics, potential selection bias, hospital-specific guidelines and local
circumstances. Retrospective data collection from clinical documentation carries the risk for in‐
complete or inaccurate documentation, e.g. in the case of estimated blood loss or APGAR scores.

Another limitation is the lack of comparable data from Swiss AMUs with a similar concept.
To this point, birth in Swiss AMUs, whether within a separate building or as part of an in-house
midwife-led unit, have not been systematically recorded as a separate category. The Optimality In‐
dex (OI) would be a valuable tool for standardised measurement of the quality of care and out‐
comes in low-intervention birth settings. This requires comprehensive, standardised clinical docu‐
mentation for its application [41]. Our retrospective dataset lacked some of the necessary parame‐
ters, making OI calculation unfeasible. We recommend considering the OI in future Swiss studies
on AMUs to improve international comparability.

The strength of this study lies in its large sample size, the well-defined care model and its
adherence to a standardised clinical protocol. Furthermore, the real-world setting enhanced the
relevance and transferability of these findings to everyday midwife-led care. However, given the
descriptive nature of this study, caution must be exercised when interpreting the results.

Conclusion
This retrospective descriptive study confirms that an Alongside Midwifery Unit (AMU) affiliated
with a Swiss Perinatal Centre can ensure safe obstetric care with low-intervention birth and a high
rate of spontaneous vaginal births with favourable maternal and neonatal outcomes for a selected
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low-risk population. The generalisability of these results is limited due to the lack of a matched
comparison group and the single-centre design. Further multicentre studies and the establishment
of a national database are needed to better evaluate and compare midwife-led care in Switzerland.
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