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ABSTRACT

Introduction: Since the last two decades, there has been a dramatic rise in caesarean sections (CS) throughout the
world. This increase has been seen even in Europe, where rates vary significantly from 17% in Northern Europe
to 56% in the South. Although, CS can be a lifesaving intervention when medically necessary, non-essential CS
are associated with short- and long-term complications for both the mother and newborn. To curb this rising
trend, it is important to understand underlying causes behind regional disparities, including differences between
public and private hospitals.

Objective: To investigate variations in CS rates between public and private hospitals across European regions and
at a country level using the Robson Ten Group Classification.

Methods: A systemic review of studies published between 1st January 2000 and 12th March 2025 was conducted
using MEDLINE/PubMed, CINAHL, EMBASE, Global Index Medicus, Web of Science and Cochrane library,
analysing CS rates in 25 European countries. All studies reporting births in Europe, Robson group, written in
English or Swedish were included. The developed protocol was prospectively registered in PROSPERO (Regis-
tration number 513579). Meta-analysis using absolute numbers and percentages was conducted to compare the
birth rates at country and regional levels. To assess the risk of bias, two reviewers independently evaluated the
quality of the studies included using a modified Newcastle-Ottawa Scale adapted for cohort studies.

Results: Of 1385 articles, 46 were eligible for inclusion in the final analysis. A total of 12 505 939 births were
analysed, with 8 543 803 (68.3%) occurring in public hospitals and 3 962 136 (31.7%) in private hospitals.
Overall, Southern Europe illustrated the highest CS rate (54.9% of all births) as compared to Northern Europe
(16.9%). There was a lack of reporting from private hospitals, with data only for Southern Europe, where CS rates
were significantly higher in private (73.1%) as compared to public (40.9%) hospitals. The largest differences
were seen for low-risk women Robson Group 1, 2, 3 and 4 (private vs public: 67.8 vs 28%, 67.6 vs 39.7, 26.9 vs
9.1% and 38 vs 18% respectively).

Conclusion: High CS rates were observed across Europe, with Southern Europe reporting the highest levels. Rates
were consistently higher in private compared to public hospitals. In both settings, Group 5 (women with a
previous CS) was the largest contributor to the overall CS rate. However, low-risk women in private hospitals
(Groups 1 and 2) had twice the CS rates compared with public hospitals. These findings highlight that the excess
CS burden in private hospitals is largely driven by unnecessary procedures in low-risk groups. There is an urgent
need for interventions that promote evidence-based care and reduce unnecessary CS especially among low-risk
women.
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S. Ebadi et al.
Introduction

In the last two decades there has been a dramatic rise in caesarean
section (CS) rates throughout the world. Europe is one of the regions
facing this challenging phenomenon [1]. While CS can be a lifesaving
intervention when medically indicated, non-essential CS can result in
unnecessary maternal-newborn complications both in the short- and
long-term [2,3]. CS is one of the most performed surgical interventions
worldwide with 1 in 5 women undergoing a CS [4]. This number is
expected to rise to 1 in 3 (29 %) women by 2030 [4].

CS rates vary widely between and within countries depending on the
health sector policies, practices and healthcare quality. For instance,
according to the Organisation for Economic Co-operation and Devel-
opment (OECD), in 2022 the highest CS rate in Europe was reported by
Turkey, a striking 60 %, while the lowest was reported in Iceland 14.9 %
followed by the Netherlands (15.4 %) and Norway (16 %) [1]. It is
crucial to understand the underlying causes behind these significant
disparities to be able to tackle the challenging overuse of CS. One of the
factors affecting the rates could be the presence of private institutions
performing CS. Hospitals in Southern/Central Europe have a mixed
public-private healthcare sector whereas in Western and Nordic Europe,
healthcare is predominantly public [5]. It was reported by Eyi et al. that
44 % of births performed in Turkey in 2017 occurred in private hospitals
where the CS rate was 70 % [6].

In 2015, the World Health Organization (WHO) proposed the use of
the Robson classification, also known as the 10-group classification or
ten groups classification system, to help simplify, standardise, and allow
comparisons of groups of women driving rising CS rates globally [7].

Hence, the objective of our review was to investigate absolute dif-
ferences in CS rates between public and private hospitals in Europe and
to compare groups of women according to the Robson classification to
discern trends.

Methods
Study design

The study follows the Preferred Reporting Items for Systematic Re-
views and Meta-Analyses statement [8], and the completed checklist is
provided as Supplementary Information 1. The developed protocol
was registered in PROSPERO (Registration number 513579).

Data sources & search strategy

A systemic literature search was carried out by an experienced
librarian at Lund University, Sweden, using MEDLINE/PubMed,
CINAHL EMBASE, Web of Science, Cochrane library, African Index
Medicus via Global Index Medicus CAB (World Health Organization)
and Latin American and Caribbean Health Sciences Literature (LILACS)
via Global Index Medicus (World Health Organization)
(Supplementary Information 2).

The following terms were used in the search: “Robson classification”,
“Robson 10 classification”, and “Robson criteria”. All studies identified
by the search were later uploaded to Covidence, a systemic review
software [9].

Eligibility criteria

All studies published from 1st January 2000 to 12th March 2025
were included in the search strategy. Studies written in languages other
than English or Swedish were excluded as well as studies with births
outside of the European region. Turkey was included as it was consid-
ered a transcontinental country.
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Study selection

Four authors (SE, VER, MZ) independently: i) screened titles and
abstracts of studies identified by the literature search; and ii) assessed
their suitability for inclusion in the review. Any discrepancies or infor-
mation conflicts was resolved by discussion between the authors. Full
texts of each selected study were thereafter reviewed for potential
eligibility. Any discrepancies about the inclusion/exclusion of any study
were discussed with a senior author (MZ).

Data analysis

Data from the eligible studies were extracted using a pre-defined
protocol with the REDCap data management system. Extracted data
items included: authors, year of publication, country, study design,
healthcare setting (public vs. private), study duration, total sample size,
number of vaginal births, number of caesarean sections, absolute and
relative group sizes based on the Robson classification, indications for
caesarean births, and any reported adverse perinatal outcomes.
Although data for the latter two variables were extracted, they were not
analysed or discussed in the manuscript, as they fell outside the primary
objective of the review, which focused specifically on examining
caesarean section rates by Robson group. Studies were grouped into four
European regions: Nordic Europe, Western Europe, Southern Europe,
and Central-Eastern Europe [10]. Any discrepancies in the extracted
data were resolved through group consensus discussions and by dis-
cussion with a senior author (MZ).

Risk of bias in individual studies (quality assessment)

Two reviewers independently evaluated the quality of the studies
included in the primary meta-analysis, applying a modified version of
the Newcastle-Ottawa Scale tailored for cohort studies [11]. Any dis-
crepancies in assessments were resolved through detailed discussion
until agreement was reached. The scale assesses the studies based on
three domains: selection, comparability, and outcomes. For selection,
four stars in total could be awarded, one for each subdomain. In our
assessment studies including all births in the country, studies providing
data for both vaginal and caesarean births, studies giving detailed in-
formation for each Robson group, and studies where the outcome was
not present at the start were given all four stars. For comparability,
studies that compared the Robson groups for at least two time-points
were given two stars. Finally, within the ‘outcomes’ domain, one star
was awarded for ‘assessment of outcomes’ when data for all Robson
groups were reported. Additional stars for ‘length of follow-up’ and
‘adequacy of follow-up’ were granted if any neonatal or maternal out-
comes were provided.

Synthesis of results

We conducted a meta-analysis of proportions, pooling the proportion
of caesarean sections within each Robson group across studies using
sample-size-weighted estimates, in line with established epidemiolog-
ical methods for prevalence data [12,13]. Since all studies included in
this review utilised the Robson classification system, we conducted a
meta-analysis by calculating the overall effect size for each Robson
group, further stratified by European region. In cases where only per-
centages were reported, absolute numbers were derived by multiplying
the total sample size by the given percentage to estimate the number of
individuals in each group. The total numbers of CS and vaginal births
were determined by summing the figures of the individual Robson
groups. Robson group sizes for continuous outcomes were calculated
using pooled absolute values. For multi-country studies, data were
extracted at the country level and reported separately for each country.
A list of assumptions made during data extraction are included as
Supplementary Information 3. All statistical analyses were conducted
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Fig. 1. PRISMA flow diagram of studies included in the review.
using Microsoft Excel and Stata (Stata Statistical Software: College data analysis, data interpretation, or writing of the report. The study was
Station, TX: StataCorp LP). supported by the European Board & College of Obstetrics and Gynae-

cology (EBCOG).
Role of the funding source

The funders of the study had no role in study design, data collection,
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Table 1

Characteristics of the studies included in the review.
First Author, Country Type of Study  Study Population Characteristics Reasons for Caesarean section Reported Perinatal Outcomes
Year duration

Nordic Europe, 15 studies (Denmark, Finland, Iceland, Norway and Sweden)
Amyx 2023 Denmark Cross-sectional ~ 01-2015 All births in Denmark NA NA
to
12-2015,
01-2018
to
12-2018
Amyx 2023 Finland Cross-sectional ~ 01-2015 All births in Finland NA NA
to
12-2015,
01-2019
to
12-2019
Amyx 2023 Iceland Cross-sectional ~ 01-2015 All births in Iceland NA NA
to
12-2015,
01-2019
to
12-2019
Amyx 2023 Norway Cross-sectional ~ 01-2015 All births in Norway NA NA
to
12-2015,
01-2019
to
12-2019
Amyx 2023 Sweden Cross-sectional ~ 01-2015 All births in Sweden NA NA
to
12-2015,
01-2019
to
12-2019
Laine 2023 Norway Retrospective 01-1999 All births in Norway NA Perinatal mortality, Apgar < 7
to at 5 mins
12-2018
Muraca 2022 Sweden Retrospective 01-2004 All births in Sweden NA Pre-eclampsia
to
12-2016
Savchenko 2022  Sweden Prospective 01-2017 All births in Sweden NA Postpartum haemorrhage,
to Apgar < 7 at 5 mins
12-2020
Zeitlin 2021 Denmark Cross-sectional ~ 01-2015 All births in Denmark NA NA
to
12-2015
Zeitlin 2021 Finland Cross-sectional ~ 01-2015 All births in Finland NA NA
to
12-2015
Zeitlin 2021 Iceland Cross-sectional ~ 01-2015 All births in Iceland NA NA
to
12-2015
Zeitlin 2021 Norway Cross-sectional ~ 01-2015 All births in Norway NA NA
to
12-2015
Zeitlin 2021 Sweden Cross-sectional ~ 01-2015 All births in Sweden NA NA
to
12-2015
Einarsdottir Iceland Prospective 01-1997 All births in Iceland NA Perinatal mortality, Postpartum
2019 to haemorrhage, Apgar < 7 at 5
12-2015 mins
Kempe 2019 Sweden Cross-sectional ~ 01-2013 All births at tertiary hospital NA Perinatal mortality, Apgar < 7
to at 5 mins
12-2016

Western Europe, 12 studies (Austria, France, Germany, Ireland, Luxemburg, and Switzerland)
Gantt 2024 Germany Cross-sectional ~ 01-2018 All births at Sachsenhausen NA NA
to Hospital
12-2018
Amyx 2023 Luxembourg Cross-sectional ~ 01-2015 All births in Luxembourg NA NA
to
12-2015,
01-2019
to
12-2019

(continued on next page)
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Table 1 (continued)
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First Author, Country Type of Study  Study Population Characteristics Reasons for Caesarean section Reported Perinatal Outcomes
Year duration
Amyx 2023 UK Northern Cross-sectional ~ 01-2015 All births in Northern Ireland NA NA
Ireland to
12-2015,
01-2019
to
12-2019
Amyx 2023 UK Scotland Cross-sectional ~ 01-2016 All births at Scotland NA NA
to
12-2016,
01-2019
to
12-2019
Eftekharian Austria Retrospective 01-2003 All births at Medical University NA Neonatal intensive care unit
2021 to of Vienna admission
12-2013
Pulvermacher Germany Prospective 10-2017 All births at two German NA NA
2021 to hospitals (1 university level, 1
12-2018 district level)
Bracic 2020 Austria Retrospective 01-2008 Births at Medical University of NA NA
to Graz
11-2019
Crequit 2020 France Retrospective 01-2012 Obese vs non-obese NA Perinatal Mortality, Neonatal
to Mortality, Stillbirths, Pre-
12-2019 eclampsia/eclampsia, Neonatal
intensive care unit admission,
Apgar < 7 at 5 min
Denona 2020 Ireland Cross-sectional ~ 01-2016 Births with term, singleton, NA Post-partum haemorrhage,
to cephalic nulliparous and Blood transfusion, Apgar < 7 at
12-2016 multiparous women without 5 min
previous uterine scar at National
Maternity Hospital, Dublin
Jayot 2016 France Cross-sectional ~ 01-2002 Births at Pitié-Salpétriere NA NA
to Hospital in Paris
12-2012
Mueller 2014 Switzerland Retrospective 01-1999 All births at the University NA NA
to Women'’s Hospital Bern
12-2009
Southern Europe, 23 studies (Albania, Cyprus, Italy, Spain and Turkey)
Shylla 2024 Albania Retrospective 01-2023 Births at the University Hospital NA NA
to of Obstetrics and Gynecology
05-2023
Kinci 2024 Turkey Retrospective 01-2019 All births at Mugla University NA NA
to Education and Research Hospital
12-2022
Abuduxike 2023 Cyprus Retrospective 01-2019 All births at the State Hospital in ~ Previous CS, prolonged labour, NA
to Nicosia cephalopelvic disproportion, fetal
12-2019 distress, in-vitro fertilisation, pre-
eclampsia, breech, premature
rupture of membranes, others
maternal comorbidities
Gutiérrez- Spain Cross-sectional ~ 01-2016 All births at The Leon Hospital NA NA
Martinez 2023 to
12-2021
Ulgu 2023 Turkey Retrospective 01-2018 All births in Turkey NA NA
to
12-2023
Sanisoglu 2023 Turkey Retrospective 01-2016 All births in Turkey NA NA
to
12-2016
Birinci 2023 Turkey Retrospective 01-2022 All births in Turkey NA NA
to
12-2022
Golbasi 2023 Turkey Cross-sectional ~ 01-2013 Births at the University of Health ~ Previous uterine scar, fetal distress, =~ Pre-eclampsia
to Sciences, Tepecik Training and breech, twin or multiple pregnancy,
12-2020 Research Hospital cephalopelvic disproportion,
Macrosomia, hypertensive diseases
of pregnancy, intrautrerine growth
restriction, third-trimester vaginal
bleeding
Keskin 2023 Turkey Cross-sectional ~ 01-2008 Births at Ordu University NA NA
to Medical Faculty Training and
12-2020 Research Hospital, Ordu

(continued on next page)
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Table 1 (continued)
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First Author, Country Type of Study  Study Population Characteristics Reasons for Caesarean section Reported Perinatal Outcomes
Year duration
Bulut 2022 Turkey Cross-sectional ~ 05-2018 All births at Kayseri Training and ~ Fetal disrtress, breech, twin or NA
to Research hospital multiple pregnancy,
05-2020 malpresentation, cephalopelvic
disproportion, macrosomia,
hypertensive diseases of pregnancy,
failed induction of labour,
chorioamnioitis, other pregnancy
complications, other fetal
indication, other maternal medical
complication
Marconi 2022 Italy Retrospective 01-1996 All births at San Paolo Hospital in ~ NA NA
to Milano
12-2019
diPasquo 2022 Italy Retrospective 01-2014 All births at University Hospital NA Perinatal mortality, uterine
to of Parma rupture, hysterectomy
12-2018
Sirico 2022 Italy Prospective 03-2020 Mothers undergoing births with NA Maternal intensive care
to positive COVID-19 admission
11-2021
Eyi 2021 Turkey Cross-sectional ~ 01-2017 1503 facilities (public, private NA NA
to and university hospitals)
12-2017
Palacios- Spain Cross-sectional ~ 01-2009 All births at Alicante University NA Perinatal mortality, stillbirths,
Marques 2021 to Hospital Apgar < 7 at 5 mins
12-2017
Topcu 2021 Turkey Cross-sectional 01-2012 All births at Zekai Tahir Burak NA NA
to hospital in Ankara
12-2017
Valladolid 2021 Spain Retrospective 01-2015 All births at Basurto University NA NA
to Hospital
12-2017
Pinto 2020 Spain Retrospective 01-2015 Births at Fundacién Alcorcon NA Perinatal mortality, uterine
to University Hospital rupture,
12-2018 postpartum haemorrhage,
blood transfusion, Apgar < 7 at
5 mins
Strambi 2020 Italy Retrospective 01-2012 Births at Careggi University Fetal distress, malpresentation, NA
to Hospital cephalopelvic disproportion,
12-2017 hypertensive diseases of pregnancy,
failed induction of labour,
intrauterine growth restriction
Vila-Candel Spain Retrospective 01-2010 All births at La Ribera University =~ NA NA
2020 cohort to Hospital in Valencia
12-2018
Triunfo 2018 Italy Retrospective 01-1998 Births in relation to BMI, ageand ~ NA NA
to epidural anaesthesia at
12-2011 Fondazione Policlinico
Universitario ‘A. Gemelli’ in
Rome
Triunfo 2015 Italy Cross-sectional ~ 01-1998 All births in the time period at NA NA
to the GemelliUniverSity hospital in
12-2011 Rome
Ciriello 2012 Italy Retrospective 01-1994 Births at San Gerardo Hospital, NA Apgar < 7 at 5 mins
to Monza
12-2006

Central and Eastern Europe, 8 studies (Bosnia and Herzegovina, Latvia, Moldova, Poland, Romania, and Slovakia)

Marian-
Pavlenco 2024

Racene 2023

Moldova

Latvia

Retrospective

Cross-sectional

01-2017
to
12-2017,
01-2019
to
12-2019,
01-2022
to
12-2022
01-2019
to
12-2019

All births at the Municipal
Clinical Hospital in Chisinau

All births at the Riga Maternity
Hospital

NA

Suspected fetal compromise,
dystocia, and other (planned CS
performed urgently due to
spontaneous labour, placental
abruption, umbilical cord prolapse,
others)

NA

NA

(continued on next page)
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Table 1 (continued)
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First Author, Country Type of Study  Study Population Characteristics Reasons for Caesarean section Reported Perinatal Outcomes
Year duration
Wegrzynowska Poland Cross-sectional ~ 01-2010 All births at the St. Sophia NA NA
2023 to Specialist Hospital in Warsaw
12-2020
Zahumensky Slovakia Retrospective 01-2019 Births at Comenius University Fetal distress, breech Perinatal mortality, neonatal
2023 to and University Hospital in Macrosomia, hypertensive diseases ~ mortality, hypertensive
12-2020 Bratislava of pregnancy, others diseases of pregnancy, neonatal
intensive care unit admission
Matei 2021 Romania Cross-sectional ~ 03-2020 Births from teen pregnancies Fetal distress, failed induction of Hypertensive diseases of
to labour, other pregnancy pregnancy, prolonged maternal
03-2021 complication hospital stay, neonatal
intensive care unit admission,
Apgar < 7 at 5 mins, other
pregnancy complication
Zahumensky Slovakia Retrospective 01-2015 Births at Comenius University NA Stillbirths, neonatal intensive
2020 cohort to and University Hospital in care unit admission
12-2018 Bratislava
Zahumensky Slovakia Retrospective 01-2017 Births at Comenius University, NA Perinatal mortality, Apgar < 6
2019 to University Hospital in Bratislava at 5 mins
12-2017 and Dept of Obstetrics and
Gynaecology, Trencin
Fatusic 2016 Bosnia and Cross-sectional ~ 01-2015 Births at University hospital of NA NA
Herzegovina to Tuzla
12-2015

Results
Study selection

There were 1385 studies identified by the literature search for
screening (Fig. 1). Of these, 46 duplicates were removed, and 1339
studies were screened for the title/abstract out of which 1009 articles
were considered illegible and were therefore excluded. The remaining
330 articles underwent full-text screening of which 46 studies met the
inclusion criteria and were included in the final analysis (Fig. 1).

Study characteristics

Across the 25 European countries included in this review, a total of
12 505 939 births were analysed, with 8 543 803 (68.3 %) occurring in
public hospitals and 3 962136 (31.7 %) in private hospitals. The
countries were categorised into one of the following European regions:
Nordic, Western, Southern, Central-Eastern (Table 1). Nordic Europe
included studies from Denmark, Finland, Iceland, Norway, and Sweden
[14-20]. Western Europe from Austria, France, Germany, Ireland,
Luxemburg, and Switzerland [15,21-28]. Central and Eastern Europe
from Bosnia and Herzegovina, Latvia, Moldova, Poland, Romania, and
Slovakia [29-36]. Southern Europe from Albania, Cyprus, Italy, Spain,
and Turkey [6,37-58]. Nordic, Western, Central-Eastern Europe
contributed only public hospital data.

Two studies performed multi-country analysis [14,15], and data was
extracted at country level individually. The data was presented as
separate studies in Table 1, and Supplementary Information 4 and 5
resulting (70 original data sets). The largest number of studies were from
Nordic Europe 20/70 (28.6 %), 14/70 (20 %) from Western Europe, 8/
70 (11.4 %) from Central-Eastern Europe, and 28/70 (40 %) from
Southern Europe.

In total, 7/70 (10 %) data sets were from private hospitals, all
contributed by Southern Europe, more specifically from two different
countries, Italy, and Turkey.

The largest study was a retrospective cohort, a national study of all
births (5 915 825) in public and private hospitals in Turkey from 2018 to
2023 [56]. The smallest study was a cross-sectional study including 251
women from a public hospital in Romania [30]. Overall, 38/70 (54.3 %)
were retrospective cohort studies (Table 1) and the study duration
varied from 23 years in Marconi et al. [37] to 5 months in Shylla et al.
[52].

Regional data

Among the four European regions, Southern Europe accounted for
the largest population with a total of 8 880 527 (71 %) births out of 12
505 939, followed by Nordic Europe with 3 082 225 births (24.6 %),
Western Europe with 978,499 births (7.8 %), and lastly Central-Eastern
Europe with the least population with 106 413 births (0.9 %). The
overall rate of CSs was highest in Southern Europe at 55.6 % followed by
Western Europe at 30.9 %, Central-Eastern at 28 % and lastly, Nordic
Europe at 16.9 % (Table 2).

For public hospitals, the CS rates were lowest in Nordic Europe (16.9
%, 520 298/3 082 225) with Robson Group 6 (Nulliparous women with
a single breech pregnancy) accounting for the highest CS rate in the
region at 88 % (52 059/59 154) (Table 2). The lowest CS rate in this
region was observed in Robson group 3 (Multiparous women without a
previous uterine scar, with a single cephalic pregnancy, >37 weeks’
gestation in spontaneous labour) at a rate of 1.6 % (17 656/1 092 491).
Moreover, the lowest CS rate for Robson group 1 (Nulliparous women
with a single cephalic pregnancy, >37 weeks’ gestation in spontaneous
labour) in public hospitals was seen in this region at only 8 %.

The highest CS rates in public hospitals was observed for Southern
Europe (41.3 %, 1 807 271/4 372 994) with Robson Group 5 (Multip-
arous women with at least one previous uterine scar, with a single ce-
phalic pregnancy, >37 weeks’ gestation) having the highest CS rate at
97.6 % (889 238/911 373) and Robson Group 3 the lowest (9.2 %). This
region accounted even for the highest CS rates in Robson group 1 with a
rate of 28.1 %.

In comparison, the highest CS rates in private hospitals were seen in
Southern Europe with a rate of 73.7 % (2 918 225/3 962 136) where
Robson group 5 accounted for the highest rate 98.1 % and Robson group
3 for the lowest 26.9 %. This region also accounted for the highest CS
rates in Robson group 1 at 67.8 % (Table 2).

Robson group in public vs private hospitals

In public hospitals, the largest group by size was Group 3 (multipa-
rous, term, singleton, cephalic, spontaneous labour), comprising 34.6 %
of women (2 935 108/8 485 106), with a CS rate of only 5.8 % and
contributing 6.5 % of all CS (Table 3). The largest contributor to the total
CS rate was Group 5 (previous CS, term, singleton, cephalic), which
represented 15.6 % of women (1 323 365/8 485 106) but accounted for
43.1 % of all CS (1 128 424/2 618 340), with a group-specific CS rate of
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Table 2 Table 2 (continued)

Meta-analysis of included studies according to Robson group. Private hospital Robson Group  Nordic Central- Western Southern
data published only from countries in Southern Europe. Study by Birinci et al. Europe Eastern Europe Europe
excluded (please see footnote). Total N (% Europe Total N (% Total N (%

Robson Group Nordic Central- Western Southern contribution Total N (% contribution contribution

Europe Eastern Europe Europe to total contribution to total to total
Total N (% Europe Total N (% Total N (% births) to total births) births)
contribution ~ Total N (% contribution  contribution VB =n (%) births) VB = n (%) VB =n (%)
to total contribution to total to total CS =n (%) VB = n (%) CS =n (%) CS = n (%)
births) to total births) births) CS =n (%)
VB =n (%) births) VB =n (%) VB =n (%) (9.1) CS =
CS =n (%) VB =n (%) CS =n (%) CS =n (%) 142130

CS =n (%) (26.9)

Group 1 All hospitals Group 4 All hospitals
Nulliparous N =908219 N = 33251 N = 245747  N=2010487 Multiparous N =249939 N = 6447 N = 96178 N = 378433
women with  (29.4) (31.2) (25.1) (24.2) women KR (6.1) 98 (4.5)

a single VB_835204 VB — 28213 VB 203559 VB — without a VB =204098 VB = 5050 VB =76550 VB =277201
cephalic (92) (84.8) (82.8) 1033781 previous (81.7) (78.3) (79.6) (73.2)
pregnancy, CS = 72925 CS = 5038 CS — 42188 (51.4) uterine scar, CS = 45841 CS =1397 CS = 19628 CS =101386
>37 weeks’ ®) (15.2) 17.2) CS = 977203 with asingle  (18.3) (21.7) (20.4) (26.8)
gestation in (48.6) cephalic Pu.blic
spontaneous pregnancy, Private
labour Public >37 weeks’ N = 207072
Private gestation (4.8)N =
N — 864905 who either 114068 (3.3)
(19.8) N = had labour VB = 169939
1038021 induced or (82) VB =
(30 gave birth by 70751 (62)
VB = 622405 CS before CS = 37287
(72) VB = labour (18) CS =
334177 43317 (38)
(32.2) Group 5 All hospitals
CS = 242997 Multiparous N = 271254 N =12127* N = 128611 N =1920129
(28) CS = women with (8.8) (11.4) (13.1) (23.1)
703844 atleastone ~ VB=132649 VB=2904  VB=37540 VB = 46966
(67.8) previous (48.9) (23.9) (29.2) 2.4

Group 2 All hospitals uterine scar, CS = 138605 CS = 9223 CS =91071 CS =
Nulliparous N = 475060 with a single (51.1) (76.1) (70.8) 1877232
women with N =278502 N=14239  N=135610 (5.7) cephalic (97.8)

a single 9) (13.4) (13.6) VB = 219790 pregnancy, Pu.bhc
cephalic VB =184801 VB = 8060 VB = 76887 (46.3) 237 "_V%ks’ Private
pregnancy, (66.4) (56.6) (56.7) CS = 255704 gestation N =911373
>37 weeks’ CS = 93701 CS =6179 CS = 58723 (53.8) (21.2) N =
gestation (33.6) (43.4) (43.3) 900926 (26)
who either Public VB = 26204
had labour Private (2.9 VB =
induced or N = 211871 17490 (1.9)
gave birth by (49)N = CS = 889238
CS before 191776 (5.5) (97.6) CS =
labour VB = 128131 883436

(60.5) VB = (98.1)

62091 (32.4) Group 6 All hospitals

CS — 84174 Nulliparous N = 59154 N = 2810 N = 26250 N = 205403

(39.7) CS = women with (1.9) (2.6) 2.7) (2.5)

120685 a single VB = 7095 VB = 129 VB = 1849 VB = 10009

(67.6) breech (11.9) (4.6) 7 4.8)

Group 3 All hospitals pregnancy CS =52059  CS=2681 CS =24401  CS = 195559
Multiparous N =1092491 N = 29989 N =247314  N=2215471 (88.1) (95.4) 93) (95.2)
women (35.4) (28.2) (25.3) (26.6) Public
without a VB = VB =29177  VB=238086 VB= Private
previous 1074835 (97.3) (96.3) 1917787 N = 48222
uterine scar, (98.4) CS = 812 CS = 9228 (86.6) (I.1)N=
with a single ~ CS = 17656 2.7) 3.7) CS = 298098 137909 (3.9)
cephalic (1.6) (13.4) VB = 3902
pregnancy, (8.1) VB =
>37 weeks’ Public 3398 (2.5)
gestation in Private CS = 44485
spontaneous N = 1565314 (92.3) CS =
labour (36.3) N = 134511

528587 (97.5)
(15.3) Group 7 All hospitals
VB = Multiparous N = 37868 N =1373 N = 16558 N = 185562
1422439 women with (1.2) 1.3) 1.7) 2.2)
(90.9) VB = a single VB = 7398 VB = 205 VB = 2208 VB = 11221
386457 breech (19.5) (14.9) (13.3) )
(73.1) pregnancy, CS=30470  CS=1168 CS=14350  CS= 174507
CS = 143289 including (80.5) (85.1) (86.7) (94)

women with Public

(continued on next page)



S. Ebadi et al.

Table 2 (continued)

European Journal of Obstetrics & Gynecology and Reproductive Biology 318 (2026) 114921

Table 2 (continued)

Robson Group Nordic Central- Western Southern Robson Group Nordic Central- Western Southern
Europe Eastern Europe Europe Europe Eastern Europe Europe
Total N (% Europe Total N (% Total N (% Total N (% Europe Total N (% Total N (%
contribution Total N (% contribution contribution contribution Total N (% contribution contribution
to total contribution to total to total to total contribution to total to total
births) to total births) births) births) to total births) births)
VB =n (%) births) VB =n (%) VB =n (%) VB =n (%) births) VB = n (%) VB =n (%)
CS =n (%) VB = n (%) CS =n (%) CS =n (%) CS =n (%) VB =n (%) CS =n (%) CS =n (%)
CS = n (%) CS =n (%)
previous Private 3082225 (0.9 (8.2) 8321030
uterine scars N = 61454 (25.8) VB = 76506 VB = (69.7)
(1.4 N= VB = (71.9) 674537 VB =
109642 (3.2) 2561927 CS =29907  (68.9) 3749283
VB = 6170 (83.1) (28.1) CS = (45.1)
(10) VB = CS = 303962 CS =
3310 (3) 520298 (31.1) 4571749
CS = 55450 (16.9) (54.9)
(90) CS =
106332 (97) . . .
Group 8 All hospitals CS: caesarean section; VB: vaginal birth.
Women with N — 45842 N = 1474 N = 20650 N = 213532 In Nordic, Western, Central, and Eastern European regions, all data provided
multiple (1.5) 1.4 2.1) (2.6) was exclusively from public hospitals.
pregnancies, VB =21933 VB =251 VB = 5052 VB = 17354 Total Public: N = 4314297 (50.9), VB = 2551060 (59.1), CS = 1763237 (40.9).
including (47.8) a7 (24.5) 8.1 Total Private: N = 3461336 (100), VB = 930711 (26.9), CS = 2530625 (73.1).
womenwith  C5=23909  C5=1223 CS=15598  CS=196419 The study by Birinci et al. from private and public hospitals did not report total
previous (52.2) (83) (75.5) (91.9) birth or the number of vaginal/caesarean births for each Robson group in the
uterine scars iu,bh: different hospitals and was therefore excluded from the meta-analysis.
erzgel 5 * Data were extracted from percentages rather than absolute counts resulting in
(2N = minor discrepancies within a margin of 0.1%.
115754 (3.3) **: The study by Fatusic did not report total births or the number of vaginal
VB = 12171 births, which prevented accurate calculation of overall figures; as a result, the
(14) VB = study was excluded from the meta-analysis.
4265 (3.7)
CS = 74685 . . . .
(86) CS — 85.3 %. Other important contributors included Group 1 (nulliparous,
111489 term, singleton, cephalic, spontaneous labour) with 24.2 % of women (2
(96.3) 052 122/8 485 106) and a CS rate of 17.7 %, contributing 13.9 % of all
Group9 N All hospitals CS, and Group 2 (induced or prelabour CS) with 7.6 % of women (640
Z"S"l;“ge{e‘ with s 0 e e 222/8 485 106), a CS rate of 37.9 %, and 9.3 % of all CS.
pregnancy VB — 3259 VB=1(0.3) VB=1062 VB — 6224 In private hospitals, Group 1 was the largest group, representing
with a (30.7) CS =351 (18.7) (5) 30.0 % of women (1 038 021/3 461 336), with a high CS rate of 67.8 %,
transverse or  CS = 7354 (99.7) CS = 4620 CS =121637 contributing 27.8 % of all CS (703 844/2 530 625). Group 5 remained
f)blllq;,e lie, (69.3) (81.3) ;95131_ the single largest contributor, with 26.0 % of women (900 926/3 461
xsmue;nvgvith Plrliv;:e 336) and a group-specific CS rate of 98.1 %, accounting for 35.0 % of all
previous N — 33087 CS (883 436/2 530 625). Notably, other low-risk groups also demon-
uterine scars (0.8)N = strated very high CS rates: Group 2 (induced or prelabour CS) accounted
83933 (2.4) for 5.5 % of women (191 776/3 461 336), with a CS rate of 67.6 % and a
2/1?);)3\5;:1: relative contribution of 5.1 %; Group 3 included 15.3 % of women (528
1834 (2.2) 587/3 461 336), with a CS rate of 26.9 % and a relative contribution of
CS = 29582 5.6 %.
(89.4) CS = Overall, while Group 5 was the largest single contributor to CS in
82099 (97.8) both public and private hospitals, the main difference was that in private
Group 10 All hospitals . A .
All women N —128343 N = 4351 N = 55899 N = 570248 hospitals, low-risk groups such as Groups 1 and 2 showed dispropor-
with asingle  (4.2) @1 (5.7) 6.9) tionately high CS rates (67.8 % and 67.6 %, respectively), compared
cephalic VB = 88018 VB = 2516 VB = 31738 VB = 196666 with much lower rates in public hospitals (17.7 % and 37.9 %,
pregnancy, (68.6) (57.8) (56.8) (34.5) respectively).
<37 weeks’ CS = 40325 CS = 1835 CS = 24155 CS = 373898
gestation, (31.9) (42.2) (43.2) (65.5)
including Public
women with Private Individual study level data
previous N = 305808
uterine scars .DHN = Ulgu et al. from Turkey [56] contributed with the largest national
‘2;];022&‘(‘%?; dataset of births in both public and private hospitals using the Robson
(47.1) VB = classification system. The study reported the second highest CS rate in
46938 (19.5) Europe, occurring in Turkey, with an overall rate of 57.6 % over a five-
CS = 162050 year period (2018-2023). A significant difference in mode of birth was
55923.;;;2“ - observed based on the type of facility, with an increased risk of a CS
(80.5) when giving birth in a private hospital.
Amyx et al. [15] utilising data from the Euro-Peristat study was the
ALL TOTAL N= N=106413 N=978499 N= largest regional study with data from 17 European countries, comparing

the CS rate change between 2015 and 2019. In 2019 the lowest CS rates
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Table 3
Robson Classification of all births in public vs private hospitals.
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Absolute group contribution to overall ~ Relative group contribution to overall

Robson Number of CS in Number of women in Group size Group CS rate CS rate (%) CS rate (%)
Group group group (%)* %)™

Public Hospitals

1 363 399 2052122 24.2 17.7 4.3 13.9
2 242 929 640 222 7.6 37.9 2.9 9.3
3 171 001 2935108 34.6 5.8 2.0 6.5
4 104 173 559 636 6.6 18.6 1.2 3.9
5 1128 424 1 323 365 15.6 85.3 13.3 43.1
6 123 706 136 436 1.6 90.7 1.5 4.7
7 101 462 117 253 1.4 86.5 1.2 3.9
8 115 440 154 581 1.9 74.7 1.4 4.4
9 41 923 49 734 0.6 84.3 0.5 1.6
10 228 430 494 401 5.9 46.2 2.7 8.7
Total 2618 340 8 485 106 100 - - 100
Private Hospitals

1 703 844 1038 021 30.0 67.8 20.3 27.8
2 129 685 191 776 5.5 67.6 3.7 5.1
3 142130 528 587 15.3 26.9 4.1 5.6
4 43317 114 068 3.3 37.9 1.3 1.7
5 883 436 900 926 26.0 98.1 25.5 35.0
6 134511 137 909 4.0 97.5 3.9 5.3
7 106 332 109 642 3.2 96.9 3.1 4.2
8 111 489 115 754 3.3 96.3 3.2 4.4
9 82 099 83933 2.4 97.8 2.4 3.2
10 193 782 240 720 7.0 80.5 5.6 7.7
Total 2530 625 3461 336 100 - - 100

Note: Study by Birinci et al. Was excluded from this table as no detailed numbers for the Robson groups were provided.
*Group size (%) = n of women in the group / total N women delivered in the hospital x 100.

**Group CS rate (%) = n of CS in the group / total N of women in the group x 100.

*** Absolute contribution (%) = n of CS in the group / total N of women delivered in the hospital x 100.
== Relative contribution (%) = n of CS in the group / total N of CS in the hospital x 100.

were recorded in Norway at a rate of 16 %, whereas the highest rate the
same year was observed in Cyprus at 52.2 %.

Risk of bias assessment

Table 4 presents the quality assessment of the studies included using
the Newcastle-Ottawa Scale. 31/46 (67.4 %) of the studies scored a total
of 3 out of 4 stars in the domain ‘selection’ with ‘representativeness of
exposed cohort’ subdomain often lacking. A few studies 14/46 (30.4 %)
scored 4/4 stars in selection (6, 14-16, 18-20, 22, 46-47, 49, 56-58).
Regarding the domain ‘comparability’, almost half of the studies 22/46
(47.8 %) scored 2/2 stars mainly for comparing data for at least two
different time-points. Finally, for the domain ‘outcomes’, 24/46 (52.2
%) studies scored 3/3 stars, as lengthy follow ups were less of interest for
this review, mainly focusing on birth data.

Discussion

We conducted an extensive systematic review and meta-analysis
investigating CS rates in public and private institutions across Europe
according to the Robson group classification system. Our analysis of 46
studies revealed high CS rates across Europe, with Southern Europe
reporting the highest levels. Rates were consistently higher in private
compared to public hospitals, with an overall CS rate of 73.1 % in pri-
vate hospitals versus 30.9 % in public hospitals. In both settings, Group 5
(women with a previous CS) was the largest contributor to the overall CS
rate, accounting for 43.1 % of CS in public hospitals and 35.0 % in
private hospitals. However, a key difference was seen in low-risk
women: in private hospitals, Groups 1 and 2 (nulliparous, term,
singleton, cephalic pregnancies in spontaneous or induced labour/pre-
labour CS) had strikingly high CS rates of 67.8 % and 67.6 %,
compared with 17.7 % and 37.9 % in public hospitals. These findings
highlight that the excess CS burden in private hospitals is largely driven
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by unnecessary procedures in low-risk groups.

In line with earlier research, our data confirm the increasing trend in
CS rates and the wide variation in CS rates across European regions,
ranging from 16.9 % to 55.6 % [59]. This is consistent with the findings
of Macfarlane et al., who, using 2010 data from the Euro-Peristat proj-
ect, reported regional differences between Western and Southern Europe
ranging from 14.8 % to 52.2 % [60].

Several studies from Southern Europe report similar findings with
rising CS rates particularly within the private healthcare sector. In
Greece, CS rates reached 53 % in private hospitals compared to 41.6 %
in public ones [61]. A study from Italy by Strambi et al. analysing the CS
rates between 2012-2017 confirmed an upward CS trend in private
hospitals reaching 59.2 % [40]. In Turkey, higher rates were reported in
2017, with a national rate of 70.6 % [6]. A common finding among all
studies conducted in private hospitals was the substantial contribution
of Group 1 and Group 5 to the overall CS rate, indicating variations in
the medical practice culture, guidelines, maternal preference, and
possibly incentives motivating physicians to perform CS. The large
contribution of Group 5 to the overall CS rate was even observed in
public institutions, indicating how previous CS can predict the medical
decisions for future births. High CS rates in Group 1 therefore act as the
engine of a self-perpetuating cycle, steadily fuelling the overall rise in
CS. Breaking this cycle depends on one crucial strategy: hindering the
first caesarean.

Globally, a study by Boerma et al. with data from 169 countries,
revealed a CS rate of 21 % in 2015, with strong evidence of CS overuse in
private hospitals and among wealthier women [62]. These global rates
were reaffirmed by Betran et al. [63]. In Brazil, a study from 2024
showed similar findings with higher CS rates in the private sector [64].
In line with our earlier findings, CSs in Group 1 constituted a large
proportion of the overall rate, illustrating the global concern regarding
the overuse of CS in low-risk groups. Several countries from different
regions reported similar finding. For instance, studies conducted in Iran
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Table 4
Risk of bias assessment using the Newcastle-Ottawa Scale.

Study Selection Comparability ~ Outcomes Total
Representativeness of Selection of Ascertainment of ~ Outcome not Assessment of  Length of  Adequacy of
exposed cohort nonexposed exposure present at the outcomes follow-up  follow-up

cohort start of the
study

Gantt 2024 - * * * s n % % 8

Shylla 2024 - * * _ % « . 6

Marian-Pavlenco - * * * sk s % . 8

2024

Abuduxike 2024 - * * _ N * . 6

Kinci 2024 - * * * ok % % . 8

Amyx 2023 * * * * s s % « 9

Racene 2023 — * * _ % 6

Wegrzynowska - * * * - « . . 8

2023
Gutiérrez- - * * _ x B . 6
Martinez 2023

Ulgu 2023 * * * * * « « . s

Sanisoglu 2023 * * * % _ « « . 7

Birinci 2023 * * 9

Golbasi 2023 - * * * . « . . 6

Keskin 2023 * * * * sk * _ -~ 7

Laine 2023 * * -~ 7

Zahumensky - * * * * & . 8

2023

Bulut 2022 - * _ 6

Marconi 2022 - * _ _ 4

diPasquo 2022 - * * * % . B 7

Muraca 2022 * * * * € n % « 8

Savchenko 2022 * * . * « 7

Sirico 2022 — * * % . * . . s

Eftekharian 2021 - * * * * s * B 6

Eyi 2021 * * . % _ _ 5

Matei 2021 - * « . B N . . P

Palacios- — * * * s * « . s

Marques 2021
Pulvermacher * * * * Kk _ B B 6
2021
Topgu 2021 - * * * . « _ -~ 4
Valladolid 2021 * * * . N B _ 5
Zeitlin 2021 * * * * . . ~ B .
Bracic 2020 - * * * sk % _ _ 6
Crequit 2020 - * * % % % . ”
Denona 2020 - * - * B _ _ _ 3
Pinto 2020 - * * . . R . R s
Strambi 2020 - * * * . % B B 4
Vila-Candel * * % . « _ _ 5
2020

Zahumensky - * * * *x s % « s
2020

Einarsdottir * * * * . . . -~ 6
2019

Kempe 2019 — * . 6

Zahumensky - * * * . * N . 6
2019

Triunfo 2018 - * s B _ 6

Fatusic 2016 - * * % . " B B 4

Jayot 2016 - * * * ok s _ B 6

Triunfo 2015 - * * * sk * _ 6

Mueller 2014 - * % _ _ 6

Ciriello 2012 - * * % % . B 7

Comparability:

*Studies that have been adjusted for any reason such as BMI, induction of labour maternal age, neonatal- and maternal outcome.

** Studies that have compared two different timepoints.

and Ethiopia revealed notable disparities in CS rates between public and
private hospitals with higher rates at the latter [65,66].

It is evident that there is an overuse of surgical births, especially
within the private healthcare sector, and this trend is going upwards. CS
without medical indication puts the life of the mother and the newborn
at unnecessary risk. Moreover, medically unjustified CSs burden the
healthcare system with avoidable costs. It was reported by Birinci et al.
that CSs costed nearly 1 billion 750 million Turkish liras in 2022 [58].
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The high contribution of Group 1 to the overall CS rates in the private
and public system is worrying. However, it indicates the potential for
intervention and the implementation of strategies to revert this upgoing
trend. For example, educating physicians, offering evidence-based
counselling and support systems for patients as recommended by
EBCOG [67], and establishing clear guidelines for healthcare pro-
fessionals are some of many strategies that can be employed to tackle
this problem.
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An additional aspect that is oft overlooked was pointed out in the
2025 study by Wladimiroff et al [68]. When noting significant variations
in European countries caesarean rates, particularly the prevalence of
repeat CS, concerns were about the future training of specialist doctors
due to reduced exposure to complex vaginal births, with the knock-on
effect of impacting the quality of specialist training in obstetrics [68].

To the best of our knowledge, this is the largest systematic review
and meta-analysis using the Robson group classification system and
comparing CS rates between public and private institutions in Europe.
With studies included from 25 countries, a total of more than 12 million
births included over the 25 years study period, our review presents a
comprehensive analysis of CS rates across Europe providing a robust
foundation for future research and policy development in maternal
healthcare. Among the strengths of our review are the inclusion of
different study designs, large population sizes, studies from 25 different
European countries, the use of the same classification system in all
studies included, and good representation from the regions included.

The limitations of our study include limited data from private hos-
pitals which were represented exclusively by studies from the Southern
European region. Consequently, underscoring the importance of
reporting and publishing more data from private institutions. In addi-
tion, very few studies reported the reasons for CS limiting the possibility
to distinguish the influence of medical and non-medical factors on the
choice of the mode of birth. Although data presenting perinatal out-
comes were collected from many studies, they were not analysed as they
fell outside the primary objective of the review and therefore did not
contribute to the study’s conclusion. We included a study by Birinci et al.
reporting the total numbers of births in public and private hospitals in
Turkey, however, the study did not report detailed numbers for each
Robson group, thus affecting the total numbers [58]. Similarly, a study
by Quibel et al. from France lacked detailed numbers for the Robson
groups which resulted in excluding the study, therefore, all data from
private hospital came from only one European region [69]. Our review
included studies from the past 25 years which might not directly reflect
the current medical practice and increase the risk for bias. Moreover, the
studies exhibited inherent heterogeneity with notable variations in risk
of bias assessments. Finally, for some studies, minor discrepancies were
noted between the reported totals and the manually calculated values
which may have impacted the overall reliability of the findings
[22,26,32,33,38,39,44,45].

National policy advisors should act on these findings by prioritising
interventions that reduce unnecessary caesareans, particularly in private
hospitals where we found that the rates were disproportionately high
among low-risk women. Policies should focus on strengthening the
implementation of evidence-based clinical guidelines, improving
physician training and accountability, and ensuring consistent use of the
Robson classification system to monitor practice. Advisors should also
encourage greater transparency and reporting from private institutions,
while incentivising vaginal births were medically safe. Public awareness
campaigns and structured counselling for expectant mothers can also
help reduce maternal demand for planned CS without indication. By
targeting efforts to reduce “first caesareans” in low-risk groups, policies
can break the cycle of repeat CS, thereby easing the growing financial
and clinical burden on healthcare systems, while safeguarding maternal
and newborn health.

Conclusion

This systematic review and meta-analysis of more than 12 million
births across 25 European countries demonstrates that CS rates remain
high, with substantial regional variation and consistently higher rates in
private compared to public hospitals (73.1 % vs. 30.9 %). While Group 5
(women with a previous CS) was the largest contributor to overall CS
rates in both sectors, the most striking difference lay in low-risk groups:
in private hospitals, nulliparous women with term, singleton, cephalic
pregnancies in spontaneous or induced labour (Groups 1 and 2) had
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disproportionately high CS rates of nearly 68 %, compared with 18-38
% in public institutions. These findings highlight how private-sector
practices are accelerating the overuse of CS, particularly in low-risk
women, and how high CS rates in Group 1 drive a self-perpetuating
cycle of repeat procedures.

Our results confirm earlier evidence from Europe and align with
global patterns, underscoring that non-medically indicated CS is a
pressing concern with implications for maternal and newborn outcomes
as well as healthcare costs. Strategies such as strengthening clinical
guidelines, physician education, and patient counselling as recom-
mended by professional bodies including EBCOG, are urgently needed to
curb unnecessary CS and to prioritise safe, evidence-based care. By
adopting policies that prevent the first caesarean, health systems have
an opportunity to reverse the rising trend and reduce the long-term
burden of non-essential surgical births.
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