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ABSTRACT

Background: In Germany, midwifery care has a long-standing tradition and history of providing high-quality services
to women, particularly during the critical periods of pregnancy and childbirth. Midwives play a pivotal role, which has
evolved to meet the demands of modern maternity care, focusing on prevention, accurate information, comprehensive
care during pregnancy, monitoring foetal development, and supporting natural childbirth. Aim: This cohort study
examines the data collected from the midwife-led delivery room at the maternity clinic of Hochwald Hospital, with the
aim of promoting natural birth-centres around the world. Methodology: The study is based on a retrospective
evaluation of data from the maternity clinic at Hochwald Hospital in Bad Nauheim. The data were retrieved from the
hospital's electronic patient records Management system to the use of midwife-led delivery rooms. Results: In total
during the study period, 748 women were initially admitted to the midwifery led unit/delivery room. Of these, 163
women did not meet the criteria for midwife-led care during labour and were referred for alternative care/ OBGYN led
delivery room, escalated to contraindications or complications. Of the remaining 585 women who proceeded to deliver
in the midwife-led room, 259 required medical intervention during childbirth. Ultimately, 326 women delivered
successfully in the midwife-led delivery room without complications. Conclusion: This cohort study underlines the
importance of midwife-led delivery rooms as a vital model of care that promotes and enhances natural childbirth. It
also highlights the need for continuous improvement in maternity care services through evidence-based practices and
women-centred approach during pregnancy, labour and birth. By strengthening these values, we can manage to
improve women's experiences during the perinatal period and contribute to reducing any unnecessary medical
interventions.
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1. INTRODUCTION

Health care services, particularly maternity care,
are among the most vital components for the well-
being and development of a country. Each nation
adopts a unique approach to maternal care during
pregnancy and childbirth [1,2,3]. Midwives play a
central role during pregnancy, childbirth, and the
postpartum period, ensuring safety and quality of
care for both the mother and the child. Over the
years, maternity care practices have undergone
significant changes. One of the most notable shifts
has been the increase in medical interventions
during childbirth. In the past, childbirth was consid-
ered a natural process, with interventions being
minimal and used only when absolutely necessary
[4]. However, over time, hospital births have be-
come more intervention-focused, involving the use
of technology to monitor the foetus, medications to
accelerate or regulate contractions, and an in-
crease in caesarean deliveries. The rise in caesar-
ean sections is a phenomenon observed globally
[5]. Several factors have contributed to this trend,
including the increasing age of expectant mothers,
an upsurge in multiple pregnancies facilitated by
reproductive technologies, conditions such as
preeclampsia, and socioeconomic factors such as
the preference for scheduled deliveries. Addition-
ally, a cautious, or even defensive approach by
healthcare providers, influenced by concerns
about potential legal consequences, also has been
contributing factor [6]. While caesarean sections
can be life-saving for the mother and child in spe-
cific situations, many of these procedures are per-
formed without any medical or emergency indica-
tion [7]. Overuse of caesarean sections can lead
to consequences such as higher risks of infection,
longer hospital stays and potential complications
in future pregnancies [8]. Current evidence indi-
cates that reducing caesarean rates is achievable
when delivery rooms are midwife-led [3]. The
lower intervention rates are often attributed to the
philosophy of viewing childbirth as a natural pro-
cess and the trust established between the birthing
woman and the midwife [2].

This cohort study examines the collected data
from the midwife-led delivery room at the Maternity
Clinic of Hochwald Hospital, with the aim of pro-
moting natural birth in birth-centres around the
world.

2. METHODOLOGY
2.1. Study design and participants

The present study is a cohort study focusing on the
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midwife-led delivery room conducted at the Bad
Nauheim Hospital in Germany during the period
2016-2022. The participants included healthy
pregnant women beyond the 36™ week of gesta-
tion with singleton cephalic presentations. Addi-
tionally, the foetus had to measure above the 10"
percentile for weight and weigh more than 2500 g.

2.2. Data collection

Data collection regarding the midwife-led delivery
room was conducted retrospectively using the
hospital's Electronic Patient Records Management
System.

2.3. Ethical approval

Permission to use the data was granted from the
Ethics Committee of the Faculty of Medicine at
Justus Liebig University Giessen AZ 77/24.

3. RESULTS

3.1. Overview of women in the midwife-led
delivery room

Table 1 provides an overview of the women regis-
tered in the midwife-led delivery room between
2016 and 2022, the number of those who were ex-
cluded upon admission to the midwife-led delivery
room, the number of women who continued in the
midwife-led delivery room, and finally, how many
delivered there and how many required medical in-
terventions during labour.

3.2. Exclusion criteria and medical interventions
during labour

Out of the 748 women examined during the study
period, 163 were not eligible to proceed with deliv-
ery in the "Midwives' Delivery Room" following
their clinical assessment at admission. The rea-
sons for exclusion were distributed and presented
in Figure 1.

Out of the 585 women in labour at the midwife-
led delivery unit, 259 (34.8%) required medical in-
tervention during labour. The causes are as fol-
lows: Premature rupture of membranes: 29
women (11.11%), Suspicious/pathological cardi-
otocography: 83 women (31.8%), Failure to pro-
gress during the active phase of labour: 17 women
(6.51%), Failure to progress during the second
stage: 21 women (8.05%), Pain relief or epidural
analgesia: 89 women (34.1%), Other issues (e.g.,
vaginal bleeding, umbilical cord prolapse): 22
women (8.43%). Among the women who required
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medical oversight: 178 (68.2%) delivered vaginally ~ sarean sections, 4 births (1.53%) were not catego-
without intervention, 21 (8.05%) had assisted (in-  rized. Figure 2 provides the percentage of women
strumental) deliveries, 58 (22%) underwent cae- who required medical intervention during labour.

Table 1. Admission and exclusion data at the midwives' delivery room (2016-2022).

34 24
2016 84 26 58 (40.48%) (28.57%)
29 36
2017 o1 26 65 (31.87%) (39.56%)
31 a1
2018 88 16 2 (35.23%) (46.59%)
38 61
2019 112 13 99 (33.05%) (5446%)
31 59
2020 116 26 90 (2675%) (50.86%)
43 67
2021 136 26 110 (31609%) (49 26%)
53 38
2022 121 30 o1 (43 50%) (L0%)
Total 748 163 585 259 (34.8%) 326 (43.47%)
11.04%
33.13% '
25.15%
4.91%
4.30%
10.43%

11.04%

Figure 1. Distribution of reasons for exclusion from midwives' delivery room. A retrospective analysis (N=163) revealed various
medical and logistical factors leading to exclusion from midwife-led care. The primary reasons included other factors such as
increased BMI >30 or staffing limitations (N=54, 33.13%), prolonged pregnancy (N=41, 25.15%), premature rupture of
membranes (N=18, 11.04%), preeclampsia (N=18 11.04%), suspicious cardiotocogram (N=17, 10.43%), breech presentation
(N=8, 4.91%), and placenta complications (N=7, 4.30%).
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W Premature rupture of membranes

m Suspicious/pathological
cardiotocography

M Failure to progress during the active
phase of labor

M Failure to progress during the pushing
stage

MW Pain relief or epidural analgesia

m Other issues (e.g. vaginal bleeding)

Figure 2. Distribution of reasons for medical intervention during labour in midwife-led care. A retrospective analysis
(N=237) revealed various medical factors necessitating intervention. The primary reasons included pain relief or epidural
analgesia (N=81, 34.10%), suspicious/pathological cardiotocography (N=75, 31.80%), premature rupture of membranes
(N=26, 11.11%), other issues such as vaginal bleeding (N=20, 8.43%), failure to progress during the pushing stage (N=19,
8.05%), and failure to progress during the active phase of labour (N=15, 6.51%).

Unknown
7.39%

Immersionin water
20.24%

Supine position
8.89%

Birthing stool
17.19%
Lying on the side
15.94%

Standing position
10.11%

Hands knees position
20.24%

Figure 3. Distribution of birthing positions in midwife-led care. A retrospective analysis (N=293) documented the various
positions adopted during birth. The positions included immersion in water (N=59, 20.24%), hands and knees position (N=59,
20.24%), birthing stool (N=50, 17.19%), lying on the side (N=47, 15.94%), standing position (N=30, 10.11%), supine position
(N=26, 8.89%), and unknown positions (N=22, 7.39%).
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3.3. Birth positions and water birth

In the midwifery delivery room at Hochwald
Hospital, women are supported in choosing posi-
tions during labour that they feel most comfortable
in, enhancing autonomy and comfort.

The two most preferred birthing positions were
immersion in water with 66 women (20.24%) and
hands-and-knees position with 66 women
(20.24%). Water birth takes place in a special
bathtub in the delivery room, with the water tem-
perature set at 38°C. The birth can take place
either in the tub or on the bed. The third most
preferred position was on the birth stool, with 56
women (17.19%) giving birth in this position,
where the pelvis opens up and, due to gravity, the
baby descends more easily. The side-lying posi-
tion was preferred by 52 women (15.94%), while
the supine position was chosen by only 29 women
(8.89%), a position that midwives often avoid due
to its disadvantages, such as pressure on the ves-
sels, lack of pelvic mobility, and absence of grav-
ity. The upright position was chosen by 29 women
(10.11%), and a few 24 women (7.39%) are rec-
orded in the system as having an unknown birth
position, likely due to the selection of two or more
positions during labour. Figure 3 summarizes the
birth positions of the 326 women who gave birth in
the midwifery delivery room.

3.4. The postpartum path of women

Once the baby is born, is immediately placed on
the mother’s bare chest for bonding through skin-
to-skin contact. The neonate’s general health is
assessed on the 1%, 51, and 10" min. If there are
no complications, such as maternal bleeding or
any breathing difficulties for the newborn, the
midwives wait until the umbilical cord has stopped
pulsating, at which point they ask the father or part-
ner to cut the cord. The waiting time during the
third stage of labour (delivery of the placenta)
ranges from 30 min to 1 h. If the placenta has not
been delivered after 1 h, a doctor is called, and the
woman is no longer under the care of the two
midwives. After the third stage of labour, the
midwife performs an inspection of the woman’s
perineum and vagina. In the case of a perineal tear
up to a 2nd degree, an obstetrics resident is called
to stitch the woman, but she remains in the mid-
wifery delivery room. In the case of a 3rd-degree
tear or higher, an obstetrician is called to repair the
tear, and the woman'’s care is continued by the ob-
stetrician and the midwives together / and
woman’s care remains with the midwives, with the
obstetrician added to their team. The following
Figure 4 illustrates the pathway followed by the
326 women who gave birth in the midwifery
delivery room.

Third and fourth degree... [} 0.92%
Unknown [l 1.53%
Episiotomy [ 1.53%
Complications with... [ 1.84%
Vulval tear [ | 4.60%
vaginal tear [N 9.51%
11.35%

Bleeding  [EG——
First degree tear
Intact perineum

Perineal second-degree...

0.00% 5.00%  10.00%

14.72%

22.40% 31.60%

15.00% 20.00% 25.00% 30.00% 35.00%

M Series 1

Figure 4. Distribution of perineal outcomes and complications during childbirth in midwife-led care (N=326). The most frequent
outcomes were perineal second-degree tears (31.60%), intact perineum (22.40%), and first-degree tears (14.72%). Other
complications included bleeding (11.35%), vaginal tears (9.51%), vulval tears (4.60%), complications with placental removal
(1.84%), episiotomy (1.53%), unknown outcomes (1.53%), and third/fourth degree tears (0.92%).



48 REVIEW OF CLINICAL PHARMACOLOGY AND PHARMACOKINETICS, INTERNATIONAL EDITION 2025

3.5. The pathway of neonates immediately after
birth

If the neonate shows signs of adaptation disturb-
ances or asphyxia, immediate clamping of the um-
bilical cord is performed, and accompanied by one
midwife and the obstetrician, is taken to the special
neonatal resuscitation bed for further monitoring.
The Hochwald hospital, as a level 4 hospital, does
not have paediatric or neonatal intensive care
units (NICU). Therefore, if the neonate’s condition
does not improve or if the pH is less than 10, a

Other (e.g. Neonatal
Glucose <35mg/dl)
1.23%

Asphyxia
1.23%

FAdjustmen( disorder
2.45%

ﬂ‘!{ —

Rcpp =y

paediatrician from a level 1 hospital is notified and
comes with an ambulance to transfer the newborn
to a hospital with a NICU. More specifically, 307
neonates (94.17%) showed no problems, 8 neo-
nates (2.45%) had adaptation disorders, 4 neo-
nates (1.23%) suffered from asphyxia, 4 neonates
(1.23%) had other issues immediately after birth,
such as low blood glucose levels (<35mg/dL) and
3 neonates (0.92%) have not been categorized.
Figure 5 shows the overall health status of the ne-
onates immediately after delivery in the midwifery
ward.

Unkno
0.

= No complications

= Adjustment disorder

= Asphyxia

= Other (e.g. Neonatal Glucose <35mg/dl)

= Unknown

No complications
94.17%

Figure 5. The course of newborns immediately after birth in midwife-led care. The studied data (N=326) showed that the vast
majority of newborns had no complications (N=307, 94.17%). Minor complications included adjustment disorder (N=8, 2.45%),
asphyxia (N=4, 1.23%), other issues such as low blood glucose <35mg/dl (N=4, 1.23%), and unknown outcomes (N=3,

0.92%).

4. DISCUSSION

Maternity care plays a central role in the health,
safety and well-being of women and newborns.
However, the trend of medicalization of childbirth,
which involves the use of numerous medical inter-
ventions and technologies, creates significant
challenges and dilemmas.

In this study we provide compelling evidence
to support that midwife-led labour is a safe and
viable option for maternal and neonatal outcomes,
with no significant increase in adverse events com-

pared to standard care. Our results with regard to
the complications observed in 5.83% of neonates
are comparable to similar reports (REFS).

While modern technology and medical
procedures can save lives, excessive use can lead
to unwanted consequences and reserve women
from the natural and physiological nature of
childbirth. Some countries have already examined
the medical safety and other aspects of midwifery-
led birthing rooms, reporting higher rates of
vaginal births, lower intervention rates, and higher
levels of women's satisfaction with the birth
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experience. Midwife-led care models have been
associated with lower intervention rates in multiple
studies. For example, a UK cohort study reported
a cesarean section rate of 16.3% in midwife-led
units compared to 27% in standard obstetric units
[18]. Similarly, a Dutch study found a 12%
emergency cesarean section rate among low-risk
women in midwife-led settings, compared to 23%
in physician-led care [19]. The findings of our study
align with these trends, though the cesarean rate
is slightly higher, possibly due to institutional
policies and differences in risk stratification.

Our evidence, along with existing literature
strengthen the need for a stronger integration of
maternity care that emphasizes the natural pro-
cesses of childbirth and provides personal support
for women during this significant experience
[3,9,10,11,12,13,14,15,16]. The midwifery-led birth
room as a model of maternity care is designed to
offer healthy women who had a normal pregnancy
the opportunity to experience childbirth with mini-
mal intervention on their own. The midwifery-led
birth room offers an alternative, woman-centred,
and holistic approach to maternity care, which
aims to support and enhance the natural process
of labour. Additionally, respecting the choices and
rights of women and promoting a safe and positive
birth experience are essential aspects of this
model. At the same time, the immediate presence
of a doctor ensures medical safety for both the la-
bouring woman and her neonate [17]. In this field,
it is important to reassess and manage low-risk
pregnancies while maintaining a high level of
safety. In this context, the cohort study on the
"Midwifery-led Birth Room" at the Maternity Clinic
of Hochwald Hospital provided valuable infor-
mation and insights regarding the management of
women before, during and after childbirth, as well
as other valuable data. In conclusion, the cohort
study presented some limitations that must be
taken into account. During the data collection pro-
cess, 9.84% of the research was not categorized
in the hospital’'s data collection program and is
therefore listed as unknown. It is important to rec-
ognize that this limitation is not an issue with the
study itself, but rather a strain that arose during the
data collection process.

5. CONCLUSION

According to this cohort study, midwife-led delivery
rooms remain indeed a crucial intrapartum care
model for promoting natural childbirth. They pro-
vide a supportive environment that can signifi-
cantly enhance the unique birthing experience for
every woman. Continuous development in mater-
nity care services, driven by evidence-based prac-

tices and a focus on women-centred approaches,
is essential. By strengthening these principles, we
can improve women's experiences during the per-
inatal period and reduce the need for needless
medical interventions.
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