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Abstract: Background: The Robson Ten Group Classification System (RTGCS) enables the assessment,
monitoring, and comparison of caesarean section rates both within healthcare facilities and between
them, and the indications of caesarean sections (CS) performed in a maternity ward. The aims of
the present study were to conduct an analysis to assess the levels and distribution of birth from
a descriptive approach by CS in La Ribera University Hospital (Spain) between 2010–2021 using
the Robson classification; to describe the indications for the induction of labour and the causes of
caesarean sections performed; and to examine the association between the induction of labour and
CS birth. Methods: A retrospective study between 1 January 2010 and 31 December 2021. All eligible
women were classified according to the RTGCS to determine the absolute and relative contribution
by each group to the overall CS rate. The odds ratio (OR) of the variables of interest was estimated by
logistic regression. In an analysis of the subgroups, the level of significance was adjusted using the
Bonferroni method. Results: 20,578 women gave birth during the study period, 19% of them by CS. In
33% of births, induction was performed, and the most common cause was the premature rupture
of membranes. Group 2 (nulliparous with induced labour/elective CS before labour) accounted for
the largest contribution to the overall rate of CS (31.5%) and showed an upward trend from 23.2% to
39.7% in the time series, increasing the CS rate by 6.7%. The leading cause of CS was suspected fetal
distress, followed by induction failure. Conclusions: In our study, Robson Group 2 was identified as
the main contributor to the hospital’s overall CS rate. Determining the causes of induction and CS
in a population sample classified using the RTGCS enables the identification of the groups with the
greatest deviation from the optimal rate of CS and the establishment of improvement plans to reduce
the overall rate of caesarean sections in the maternity unit.

Keywords: Robson classification; caesarean section; labour induction; indications; onset of labour;
mode of birth

1. Introduction

The worldwide rise in caesarean section (CS) rates is a major public health concern
and a cause of considerable debate due to their steady increase, the lack of consensus on
the appropriate CS rate, the associated short- and long-term maternal and neonatal risks
and costs, and the inequity in access [1,2]. In Europe, the rate of CS varies considerably
between countries from 15% to 45%, and the reasons for this situation appear to be multiple,
complex, and, in many cases, country specific [3].
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The Robson classification system is a tool used to classify, monitor, and compare
CS rates in a standardized, reliable, consistent, and action-oriented manner, with the
aim of understanding the drivers and contributors of this trend across different settings
and populations and identifying areas where interventions may be needed to reduce CS
rates [4–6].

In 2017, the World Health Organization (WHO) developed guidelines for its use,
implementation, and interpretation, including the standardization of terms and definitions,
in order to help healthcare facilities adopt and use the Robson classification [7]. In 2022,
the WHO has implemented another tool to facilitate the use of the Robson classification,
the “Robson Platform” [8]. This online platform allows the continuous monitoring of
caesarean sections using the Robson Ten Group Classification System (RTGCS). Data
is openly available and is updated in real time as soon as new data is uploaded by the
maternity healthcare facilities. Given the constant increase in CS use globally, the substantial
inequalities in low- and middle-income countries, and the potential impact on perinatal
health outcomes, continuous monitoring of caesarean sections using such tools should be
established as a global monitoring priority [9,10].

Furthermore, over the last decades, rates of induction of labour have also increased
from twofold to fourfold in high-income countries, and the WHO estimates that 25%
of women undergo induced labour in this context [11]. Previous studies [12,13] have
associated the induction of labour with negative perinatal outcomes, such as a greater
number of admissions to the neonatal intensive care unit, chorioamnionitis, postpartum
haemorrhage, or perineal injuries, among other relevant outcomes. In addition, according
to the studies [14,15], the risk of a CS in women that undergo induced labour is between
two and three times higher when compared to women that have a spontaneous onset of
labour, with failed induction of labour being the most frequent cause for the indication of
a CS. In contrast, other authors have observed that inductions performed at week 39 in
nulliparous pregnant women have reduced the number of CS [16,17].

The aims of the present study were to conduct an analysis to identify the groups of
women that contribute most and least to overall CS rates, assess levels and distribution of
births by CS from a descriptive approach in La Ribera University Hospital (Spain) between
2010–2021 using the Robson classification, describe the indications for inducing labour and
the caesarean sections performed, and examine the association between induced labour
and CS birth.

2. Materials and Methods
2.1. Design, Population, and Sample

This is a retrospective observational study of all births attended at Hospital Univer-
sitario de la Ribera (HULR) between 1 January 2010 and 31 December 2021. Data were
obtained by the research team from the review of the electronic medical record of each of
the cases included.

Currently, HULR attends an average of 1300 births per year and has a potential
reference population of 250,000 inhabitants. Miscarriages at less than 22 weeks of gestation
or birth weight under 500 g were considered exclusion criteria.

We obtained ethical clearance from the Research Ethics Committee of Hospital de la
Ribera. Confidential data and complete information concerning participants were secured
throughout the review process. Due to the nature of the retrospective study, neither the
patient information sheet nor their informed consent were necessary, because only the
electronic records were analysed, and there was no contact with any participant.

2.2. Data Collection Tools

The Robson ten group classification system (RTGCS) was used to categorize caesarean
sections in the selected sample. Table 1 sets out the definitions of each group.
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Table 1. Group description of Robson’s classification system.

Group Description

1 Nulliparous, singleton cephalic, ≥37 weeks, spontaneous labour.

2a Nulliparous, singleton cephalic, ≥37 weeks, induced labour.
2b Nulliparous, singleton cephalic, ≥37 weeks, or caesarean delivery before labour.

3 Multiparous, singleton cephalic, ≥37 weeks, spontaneous labour.

4a Multiparous, singleton cephalic, ≥37 weeks, induced labour.
4b Multiparous, singleton cephalic, ≥37 weeks, caesarean delivery before labour.

5 Previous caesarean delivery, singleton cephalic, ≥37 weeks, spontaneous labour, or induced labour or
caesarean delivery before labour (BVAC).

6 All nulliparous singleton breeches, spontaneous labour, or induced labour or caesarean delivery before labour.

7 All multiparous singleton breeches (including previous caesarean delivery), spontaneous labour, or induced
labour or caesarean delivery before labour.

8 All multiple pregnancies, spontaneous labour, or induced labour or caesarean delivery before labour.

9 All abnormal singleton lies (including previous caesarean delivery but excluding breech), spontaneous labour,
or induced labour or caesarean delivery before labour.

10 All singleton cephalic, ≤36 weeks (including previous caesarean delivery), spontaneous labour, or induced
labour or caesarean delivery before labour.

The systems department provided us with the births attended in the study period,
along with the variables necessary for the tabulation of the RTGCS. The five variables
for the RTGCS were collected, which included obstetric history (parity and previous CS),
type of onset of labour (spontaneous, induced, or CS before labour), fetal presentation
(cephalic, breech, or transverse), and number of newborns and gestational age (preterm
or full term). In addition, sociodemographic variables (country of origin, age), obstetric-
perinatal variables (sex of the newborn, birth weight, indication of induction, and cause of
indication of CS) were included. Finally, various variables were categorized to obtain an
analysis of perinatal outcomes, such as low birth weight (birth weight < 2500 g), small for
gestational age (birth weight lower than 10th percentile for gestational age) [18], suspected
intrauterine growth restriction (birth weight lower than 5th percentile for gestational
age) [18], or macrosomia (birth weight > 4000 g) and preeclampsia (yes/no). Next, the
research team grouped all records in which the onset of labour was an induction to examine
the indications. Finally, all cases where birth resulted in caesarean section were grouped
together to determine the indications.

2.3. Statistical Analysis

The basic descriptive methods of calculation of mean and standard deviation were
used for continuous variables, median and interquartile range for nonnormal distributions,
and absolute and relative frequencies for categorical variables. The Kolmogorov–Smirnov
goodness-of-fit test was used to assess whether the variables complied with the principle
of normality. The associations between the qualitative variables were analysed by means of
contingency tables, applying the Chi-Square test. For quantitative variables, mean values
were compared using Student’s t-test or the ANOVA procedure or the Kruskal–Wallis test.
The odds ratio (OR) and 95% CI of the variables of interest was estimated by simple logistic
regression. In the analysis of the subgroups, the level of significance was adjusted using
the Bonferroni method. The level of statistical significance defined was p < 0.05. Data were
analysed using Statistical Package for the Social Version 28.0.1 Sciences (SPSS Inc., Chicago,
IL, USA).
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3. Results

A total of 20,578 births attended at HULR during the study period were analysed. The
women’s mean age was 30.85 ± 5.77 years—79.4% were of Spanish origin and 54.9% were
primiparous. A total of 62% had spontaneous onset of labour, and 32.9% were induced.
The mean birth weight was 3290.39 ± 473.35 g, 48.6% female, and 51.4% male. The CS rate
was 19.0%, with 14.5% corresponding to the rate of intrapartum CS and 4.5% to elective
caesarean sections, respectively. Table 2 shows the distribution of the type of onset of labour
and the mode of birth of the sample analysed.

Table 2. Distribution of the type of onset of labour and mode of birth of the sample from 2010 to 2021
at HULR (N = 20,578).

n %

Onset of labour

Spontaneous 12,770 62.1
Induced 6776 32.9

Elective caesarean 916 4.5
Emergency caesarean 89 0.4
Emergent caesarean 27 0.1

Mode of birth
Vaginal 16,676 81.0

Emergency caesarean 2986 14.5
Elective caesarean 916 4.5

To determine whether there was a percentage change in the variables analysed in
the time series, we categorized the distribution into three different periods (2010–2013;
2014–2017 and 2018–2021). Table 3 presents the distribution in socio-demographic and
obstetric variables among women at HULR, a hospital in Spain, between 2010 and 2021.
The percentage of Spanish women decreased from 83.0% in 2010-2013 to 70.9% in 2018–2021,
while the percentage of foreign women increased from 17.0% to 29.1% during the same
period (p < 0.001). The proportion of male and female babies remained stable across the
three periods with no significant difference. Most women had singleton pregnancies, and
the proportion of multiple fetuses remained low and stable. The percentage of women with
one previous pregnancy increased from 55.6% in 2010–2013 to 61.0% in 2018–2021, while the
percentage of women with two or more previous pregnancies decreased from 44.4% to 36.1%
over the same period (p < 0.001). The mean maternal age increased from 30.4 ± 5.5 years
in 2010–2013 to 31.2 ± 6.1 years in 2018–2021, with a statistically significant difference
between the three periods (p < 0.001). The mean number of births per woman decreased
from 0.6 in 2010–2013 to 0.5 in 2014–2017, but then increased back to 0.6 in 2018–2021, with
a statistically significant difference between the three periods (p < 0.001). The mean birth
weight remained relatively stable over the years, with a statistically significant difference
between the three periods (p = 0.022), although the differences were small (23 g).

Similarly, we examined socio-demographic factors such as country of origin and
maternal age, as well as perinatal variables such as sex of newborn and birth weight, for
each subgroup across the time series (refer to Supplementary Table S1). Our analysis
revealed statistically significant differences in country of origin for subgroups 1, 2, 3, 6,
8, and 10, with Spanish women being the most prevalent (p < 0.001; p < 0.001; p < 0.001;
p < 0.001; p = 0.013; p = 0.023, respectively). Maternal age increased over the course of the
time series, with significant differences observed in groups 1, 2, 3, 4, 5, 7, and 10, particularly
in groups 5 and 7 (p = 0.005; p = 0.012; p < 0.001; p < 0.001; p < 0.001; p < 0.001; p = 0.041,
respectively), resulting in an average maternal age increase from 31 to 35 years for these
last two groups. Lastly, we observed that statistically significant differences were present
in birth weight for subgroup 3 (p < 0.001), with a difference of 51g between 2010–2013 and
2018–2021.
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Table 3. Distribution of socio-demographic and obstetric variables from 2010 to 2021 at HULR
(N = 20,578).

2010–2013 2014–2017 2018–2021
n % n % n % p-Value *

Country of origin Spain 6897 83.0 5570 81.9 3877 70.9
<0.001Foreign 1411 17.0 1235 18.1 1588 29.1

Newborn sex
Male 4290 51.6 3486 51.2 2802 51.3

0.897Female 4018 48.4 3319 48.8 2663 48.7

Previous CS
No 8077 97.2 6644 97.6 5313 97.2

0.216Yes 231 2.8 161 2.4 152 2.8

Number of fetus
One 8216 98.9 6725 98.8 5402 98.8

0.928Two or more 92 1.1 80 1.2 63 1.2

Previous pregnancies

One 4321 55.6 3835 61.0 3121 63.9

<0.001
Two 3450 44.4 2448 39.0 1766 36.1

Three 466 86.8 438 83.9 431 74.6
Four or more 71 13.2% 84 16.1 147 25.4

Period n Mean SD p-value **

Maternal age
2010–2013 8308 30.4 5.5

<0.0012014–2017 6805 31.1 5.7
2018–2021 5465 31.2 6.1

Number of births
2010–2013 8308 0.6 0.7

<0.0012014–2017 6805 0.5 0.7
2018–2021 5465 0.6 0.7

Birth weight
2010–2013 8308 3281.1 466.5

0.0222014–2017 6805 3280.0 472.5
2018–2021 5465 3304.7 484.5

* Chi-square test; ** Kruskal–Wallis test; HULR: Hospital Universitario de la Ribera; CS: cesarean section.

Table 4 shows the distribution of the births carried out in the study period, taking the
RTGCS into account. Overall, Groups 1 to 4 account for the largest population size.

Table 4. Distribution of births using the Robson classification system from 2010 to 2021 at HULR
(N = 20,578).

Group C-Section in
the Group

No. of Women
in the Group

Group
Size

C-Section Rate
of the Group

Absolute
Contribution by the
Group to the Overall

C-Section Rate

Relative Contribution
by the Group to the

Overall C-Section Rate

1 784 6842 33.2% 11.5% 3.8% 20.1%

2 1228 3272 15.9% 37.5% 6.0% 31.5%

3 359 6427 31.2% 5.6% 1.7% 9.2%

4 377 1830 8.9% 20.6% 1.8% 9.7%

5 205 317 1.5% 64.7% 1.0% 5.3%

6 323 402 2.0% 80.3% 1.6% 8.3%

7 172 179 0.9% 96.1% 0.8% 4.4%

8 163 284 1.4% 57.4% 0.8% 4.2%

9 40 47 0.2% 85.1% 0.2% 1.0%

10 251 978 4.8% 25.7% 1.2% 6.4%

3902 20,578 100% 19.0% 19.0% 100%
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We were interested in analysing the groups with the greatest relative contribution
with respect to the global rate of caesarean sections and observing their variation over
time (Figure 1). The groups that reduced their relative contribution to the overall CS rate
were Group 1 (nulliparous and spontaneous birth), Group 4 (multiparous and induction),
and Group 8 (multiple pregnancies). Group 1 went from 22.1% in 2010 to 16.2% in 2021;
similarly, it can be seen how the rate of caesarean sections has decreased (2.3%) during the
said period. Group 4 reduced its relative contribution from 13.8% in 2010 to 11.7% in 2021,
accompanied by a decrease in the CS rate from 4.5% during that period, and Group 8 from
5.3% in 2010 to 2.8% in 2021, with a reduction in its relative contribution of CS rate of 7.5%.
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Figure 1. Relative contribution (%) by the group to the overall C-section rate from 2010 to 2021 at
HULR 2010–2021 (N = 20,578).

Group 2 (nulliparous and induced labour) raised its relative contribution from 23.1%
to 39.7%, with the rate of caesarean sections increasing by 6.7%. Group 5 (BVAC) increased
its relative contribution to the overall CS rate by 2.7%, and in the time series had an upward
behaviour in terms of CS rate, reaching 100% in 2021. Groups 6 (nulliparous and breech),
7 (multiparous and breech), and 9 (abnormal presentation) remained constant. Group
10 (preterm) underwent a 0.6% increase in its relative contribution, although the CS rate
increased by 9.1%.

Induction was noted in 33.0% of births. Table 5 sets out the distribution of the indica-
tions of induction according to the mode of birth (vaginal or CS). The relative contribution
to the overall rate of caesarean sections of Groups 2 and 4 together accounts for 41.2% of the
overall rate, and the main indications of induction were premature rupture of membranes
(26.1%) and post-term pregnancy (16.3%).



Healthcare 2023, 11, 1521 7 of 12

Table 5. Distribution of indications of induction and mode of birth from 2010 to 2021 at HULR
(N = 6776).

Vaginal
(n = 5265)

C-Section
(n = 1511)

n % n %

Intrauterine fetal death 30 100 0 0
Unmonitored gestation 1 50.0 1 50.0

Indication of induction not documented 362 99.7 1 0.3
Placenta previa 0 0 1 100
Anhydramnios 32 94.1 2 5.9

Poor obstetric history 5 71.4 2 28.6
Reduced fetal movements 1 33.3 2 66.7

Prior CS 9 81.8 2 18.2
Advanced maternal age 2 40.0 3 60.0

Fetal pathology 6 66.7 3 33.3
Favourable cervix 628 99.4 4 0.6

3rd trimester metrorrhagia 33 86.8 5 13.2
Insidious prepartum with poor pain control 366 90.0 10 10.0

Doppler alterations 20 64.5 11 35.5
Twin pregnancy 26 60.5 17 39.5

Suspected macrosomia 70 74.5 24 25.5
Maternal disease 77 74.0 27 26.0
Polyhydramnios 59 64.8 32 35.2

Small for gestational age 113 74.8 38 25.2
Gestational diabetes 90 61.2 57 38.8

Restricted intrauterine growth 189 73.3 69 26.7
Cardiotocographic anomalies 203 68.1 95 31.9

Meconial amniotic fluid 363 76.9 109 23.1
Oligohydramnios 283 70.6 117 29.4

Pre-eclampsia 170 56.7 130 43.3
Post-term pregnancy 763 69.3 344 30.7

Premature rupture of membranes 1364 79.0 405 21.0

We were interested in analysing the relationship between the onset of labour (sponta-
neous/induced) and the mode of birth (vaginal/CS). We observed, in Table 6, that the CS
rate was higher when labour was induced, and the differences are statistically significant
(22.7% vs. 11.3%; p < 0.001). There is twice the risk of ending in CS after labour is induced
compared to a spontaneous onset delivery (p < 0.001).

Table 6. Relationship between induction and mode of birth from 2010 to 2021 at HULR (N = 19,662).

Vaginal C-Section
n % n % p-Value * OR CI 95% p-Value **

Onset of labour
Spontaneous 11,427 88.8 1448 11.3

<0.001
1

<0.001Induced 5249 77.2 1538 22.7 2.3 2.1–2.5

* Chi-square test; ** Simple logistic regression.

Table 7 shows the differences between the indications for performing CS between
intrapartum and elective caesarean sections. The main indications of intrapartum CS were
suspected fetal distress (29.3%), failed induction (22.2%), and obstructed labour (17.9%),
while non-cephalic presentation (53.8%) was the most frequent for elective CS.
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Table 7. Distribution of the indication of caesarean section from 2010 to 2021 at HULR (N = 3902).

Intrapartum C-Section
(n = 2986)

Elective C-Section
(n = 916)

n % n %

Restricted intrauterine growth 4 14.3 24 85.7
Triplets 0 0.0 1 100

Fetal pathology 1 14.3 6 85.7
Prematurity 1 100 0 0

Prior uterine surgery 2 7.4 25 92.6
Uterine rupture 2 100 0 0

Chorioamnionitis 3 100 0 0
Favourable cervix 6 33.3 12 66.7

Maternal pathology 22 33.3 44 66.7
Cord prolapse 16 100 0 0

Suspected macrosomia 17 14.5 117 85.5
Iterative caesarean section 19 12.8 149 87.2

Placenta previa 20 41.7 28 58.3
Poorly controlled preeclampsia 33 60.0 22 40.0

Placental abruption 56 100 0 0
Fetal malposition 59 100 0 0

Non-cephalic presentation 254 36.3 487 63.7
Cephalopelvic disproportion 396 99.7 1 0.3

Obstructed labour 534 100 0 0
Failed induction 664 100 0 0

Suspected fetal distress 877 100 0 0

Regarding the relationship between the main indications of CS and the mode of birth
(Table 8), we observed how failed induction has increased in the time series, rising from
25.6% (2010–2013) to 40.1% (2018–2021), with these differences being statistically significant
(p < 0.001).

Table 8. Indication of intrapartum caesarean section and mode of birth in time series from 2010 to
2021 at HULR (N = 1949).

2010–2013 2014–2017 2018–2021

n % n % n % p-Value *

Indication of
C-section CPD 200 24.3 100 16.9 96 18.2

<0.001Failed
induction 200 25.6 250 42.3 214 40.1

SFD 413 50.1 241 40.8 223 41.7

* Chi-square test; CPD: cephalopelvic disproportion; SFD: suspected fetal distress.

4. Discussion

This study includes the analysis of the indications of induction of labour and CS of
a 12-year time series in a university hospital in eastern Spain, where a total sample of
20,578 births has previously been classified using the RTGCS. An increase in the num-
ber of caesarean sections [14,15] has been observed in the groups in which induction
was performed.

Although the analysis using the RTGCS constitutes a first step towards investigating
differences in CS rates [3,19], the underlying reasons for such differences remain unclear.
One of the driving factors behind our adoption of this methodology is our aim to decrease
the overall rate of caesarean sections performed in our hospital. In order to establish a
target, it is essential to have a clear understanding of the current situation. The upward
trend in cesarean sections over the past few decades has highlighted the need for audits
that utilize a standardized classification system, such as the ten-group system previously
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described, which enables comparison of caesarean rates with those of other hospitals. By
identifying potential interventions that can help reduce the number of caesarean sections,
we hope to make a meaningful contribution towards achieving our goal. Through our
secondary analysis of indications of induced delivery and causes of caesarean sections, we
have been able to carry out an investigation into the groups that most contribute to the
overall rate of caesarean sections. In our study, the prevalence of induction reached 33%, in
line with other studies conducted in developed countries ranging from 20% to 40% [20].
The groups with the highest induction rate were 2a (nulliparous induced), 4a (multiparous
induced), 5 (vaginal birth after caesarean), 8 (multiple pregnancies), and 10 (preterm birth).
Although the distribution of these groups have not increased in all cases in terms of the
relative contribution of caesarean sections, the increase in Groups 2a, 5 and 10 stands out,
with Group 5 being especially relevant, compared to the historical trend and coinciding
with the results reported by the Euro–Peristat Project [3]. The caesarean section rate in
Group 5 should not be higher than 60% [1], and we should point out, as in our case, that
this may be due to the fact that this group contains a higher number of women with two or
more previous caesarean sections.

According to a systematic review and meta-analysis published in the Cochrane
Database of Systematic Reviews [21], induction of labour was not associated with an
increased risk of caesarean delivery. On the other hand, other studies concluded that induc-
tion of labour increased the risk of CS, particularly in nulliparous women that have been
classified by the RTGCS as Group 2a, in line with our results [14,15]. In consonance with
different authors [6,22], our results show that there is twice the risk of labour ending in a CS
when an induction is performed, compared to a spontaneous onset of labour. In addition,
we observe that premature membrane rupture and failed induction were, respectively,
the most frequent causes of induction and CS, as observed in other studies [12–14,23]. In
order to reduce the overuse of caesarean sections in this group, efforts should be made to
decrease both inductions and elective cesarean sections. Elective cesarean sections should
be presented in a clinical session and each specific case should be evaluated, as well as
on-demand cesarean sections, which pose a challenge that we must frequently confront. It
is important to reflect on whether a caesarean birth prevents an adverse perinatal outcome
or, conversely, an unnecessary indication is given in the light of a perceived risk [16]. There
is no doubt that in recent years in developed countries, the induction of childbirth has dou-
bled or tripled, while the rate of caesarean sections has been increasing alarmingly [17,24].
This high rate of induction and of CS has failed to reduce adverse perinatal outcomes, and
we believe we should be concerned about the short- and long-term effects on maternal
morbidity and mortality.

The mean CS rate of our study was 19% (4.5% elective CS rate), which is lower than
the average for Spain of around 25% [3]. The main indications of elective CS include non-
cephalic presentations (fetal criterion that allows vaginal birth in breech presentation: frank
breech or complete breech presentation, estimated fetal weight between 1,500 and 4,000 g,
and cephalic attitude in flexion or indifferent, assessed by ultrasound), placenta previa,
vasa previa, fetal macrosomia (estimated fetal weight greater than or equal to 4,500 g in
diabetic pregnant women and greater than or equal to 5,000 g in non-diabetic pregnant
women), presence of uterine scarring, secondary to iterative caesarean, fetal pathology
that advises against vaginal birth, and maternal pathology that advises against vaginal
birth [25]. In our case, we observed that non-cephalic presentation was the most frequent
indication (53.2%), where Groups 6 (nulliparous singleton breeches) and 7 (multiparous
singleton breeches) can be included, mainly, together with Groups 8 (multiple pregnancies)
and 9 (abnormal lies). Groups 6 and 7 have also shown a greater tendency in CS rates of
European countries, in accordance with our results [3].

Furthermore, considering that induction of labour (IOL) is a medical intervention that
may affect women’s birth options and their experience of the birth process, this should only
be recommended when there are clear indications that continuing with pregnancy poses a
greater risk to the mother or baby than the risk of inducing labour [11]. Therefore, in line
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with previous studies [26,27], the large fraction of women in our study who received IOLs
that were not clinically indicated (9.3% “favourable cervix”) or for which the indication for
IOL was not documented (5.4%) is of great concern. Having a favourable cervix is not a
clinical indication for an induction of labour sustained by the actual scientific evidence [11].
In addition, the indication for IOL must always be documented, and discussion should
include reason for induction, method of induction, and risks, including failure to achieve
labour and possible increased risk of caesarean section [28]. The appropriate use of IOL
has an impact on the resources for performing inductions and the overall CS rate [29].

On the other hand, our results allow us to observe how failed induction [14,15],
suspected foetal distress, and CPD are the three main indications of CS during birth.

Addressing the non-medical reasons that drive CS, therefore, is key to reducing its
inappropriate use [30]. There is a need to address pre-labour interventions, including
IOL [15,31]. In addition, in accordance with the existing literature, factors associated with
higher rates of vaginal births may include firm policies on CS due to maternal request,
cultural or social pressure, differences in the legal framework for medical litigation, and
strategies favouring midwifery-led continuity models of care [32–34].

Despite the findings presented in this study, it had several limitations. Firstly, it is a
retrospective study, reviewing electronic medical records, and there may be some coding
errors inherent in this type of study. Any errors that were detected were analysed by
the research team and recoded to reflect the data on the obstetric process collected in the
medical record. Secondly, this is a local study, and the results cannot be generalised to the
population in the rest of Spain. It is very possible that the hospitals where this systematic
approach is applied will obtain different results depending on the degree of obstetric
complexity they treat, and that the rates of the highest risk subgroups, such as Groups 6,
7, 8, and 10, will be affected. On the other hand, and with our study objective in mind,
subgroups such as Groups 1 to 4 should not be affected by this limitation, which underpins
the few publications on this topic.

The strengths of the study lie in its large sample size and the rigorous review of the
causes of induction and CS by an experienced research team. The quality of reported data
is evident since the methodology that must be implemented when classifying cases was
evaluated by the research team. Data quality is confirmed as the research team followed
the RTGCS directives to report the data, and the total number of CS and overall number of
births reported in this study is identical to those reported by the hospital. In addition, as
stated by the RTGCS data quality reporting guidelines, the number of singleton pregnancies
in a transverse position (group 9) should be less than 1%, as reported in this study.

5. Conclusions

The RTGCS allows comparisons to be made in order to determine the groups in
which deviations from the mean occur. Nulliparous pregnant women who underwent
induction produced the highest relative contribution of the overall CS rate. The analysis
of the causes of induction and the reasons for which caesarean sections are indicated
enable the establishment of a starting point to implement changes in clinical protocols
with the aim of reducing the number of caesarean sections and maternal morbidity and
mortality in future pregnancies. These interventions should be used judiciously, taking into
account the specific circumstances of each pregnancy and the potential risks and benefits
of each intervention. Considering that the group of primiparous women with induced
labour provides the largest relative contribution to the overall rate of caesarean sections in
our sample, and that there is also a percentage of IOLs lacking justification, it would be
reasonable to think that by reviewing the indications prior to their application, the rate of
caesarean sections in that group could be reduced.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/healthcare11111521/s1, Table S1: Distribution of socio-demographic
and obstetric variables of the different RTGCS from 2010 to 2021 in the HULR.

https://www.mdpi.com/article/10.3390/healthcare11111521/s1
https://www.mdpi.com/article/10.3390/healthcare11111521/s1


Healthcare 2023, 11, 1521 11 of 12

Author Contributions: Conceptualization and methodology, R.V.-C. and N.P.-M.; formal analysis,
J.A.Q.; data curation, R.V.-C., N.P.-U. and N.P.-M.; writing—original draft preparation, R.V.-C.,
A.M.-A. and R.E.; writing—review and editing, R.V.-C., N.P.-M., J.A.Q., N.P.-U., A.M.-A. and R.E. All
authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by Fundación para el Fomento de la Investigación Sanitaria y
Biomédica de la Comunitat Valenciana (FISABIO) grant number UGP-20-100 for the Development of
Research Projects for Emerging Groups, 2019.

Institutional Review Board Statement: The study was conducted in accordance with the guide-
lines of the Declaration of Helsinki and approved by the Research Ethics Committee of Hospital
Universitario La Ribera (HULR2021_13) and by the corresponding committees of the other participat-
ing centres.

Informed Consent Statement: Patient consent was waived because this was a retrospective study
based on recorded data.

Data Availability Statement: All necessary data are supplied and available in the manuscript;
however, the corresponding author will provide the dataset upon request.

Acknowledgments: We are grateful to all the staff at the hospital and health facilities of Hospital
Universitario La Ribera for their support with this research.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Betrán, A.P.; Ye, J.; Moller, A.B.; Zhang, J.; Gülmezoglu, A.M.; Torloni, M.R. The increasing trend in caesarean section rates: Global,

regional and national estimates: 1990-2014. PLoS ONE 2016, 11, e0148343. [CrossRef] [PubMed]
2. Betran, A.P.; Torloni, M.R.; Zhang, J.J.; Gülmezoglu, A.M. WHO statement on caesarean section rates. BJOG An Int. J. Obstet.

Gynaecol. 2016, 123, 667–670. [CrossRef] [PubMed]
3. Zeitlin, J.; Durox, M.; Macfarlane, A.; Alexander, S.; Heller, G.; Loghi, M.; Nijhuis, J.; Sól Ólafsdóttir, H.; Mierzejewska, E.;

Gissler, M.; et al. Using Robson’s Ten-Group Classification System for comparing caesarean section rates in Europe: An analysis
of routine data from the Euro-Peristat study. BJOG 2021, 128, 1444–1453. [CrossRef] [PubMed]

4. Robson, M.; Murphy, M.; Byrne, F. Quality assurance: The 10-Group Classification System (Robson classification), induction of
labor, and cesarean delivery. Int. J. Gynecol. Obstet. 2015, 131, 523–527. [CrossRef] [PubMed]

5. Vila-Candel, R.; Martín, A.; Escuriet, R.; Castro-Sánchez, E.; Soriano-Vidal, F.J. Analysis of Caesarean Section Rates Using the
Robson Classification System at a University Hospital in Spain. Int. J. Environ. Res. Public Health 2020, 17, 1575. [CrossRef]
[PubMed]

6. Tapia, V.; Betran, A.P.; Gonzales, G.F. Caesarean section in Peru: Analysis of trends using the Robson classification system. PLoS
ONE 2016, 11, e0148138. [CrossRef] [PubMed]

7. Betrán, A.P.; Temmerman, M.; Kingdon, C.; Mohiddin, A.; Opiyo, N.; Torloni, M.R.; Zhang, J.; Musana, O.; Wanyonyi, S.Z.;
Gülmezoglu, A.M.; et al. Interventions to reduce unnecessary caesarean sections in healthy women and babies. Lancet 2018, 13,
1358–1368. [CrossRef]

8. Opiyo, N.; Torloni, M.R.; Robson, M.; Ladfors, L.; Gholbzouri, K.; Kacerauskiene, J.; Vila-Candel, R.; Kessler, J.; Lucovnik, M.;
Betrán, A.P. WHO’s Robson platform for data-sharing on caesarean section rates. Bull. World Health Organ. 2022, 100, 352–354.
[CrossRef]

9. Boatin, A.A.; Schlotheuber, A.; Betran, A.P.; Moller, A.-B.; Barros, A.J.D.; Boerma, T.; Torloni, M.R.; Victora, C.G.; Hosseinpoor, A.R.
Within country inequalities in caesarean section rates: Observational study of 72 low and middle income countries. BMJ 2018,
360, k55. [CrossRef]

10. Boerma, T.; Ronsmans, C.; Melesse, D.Y.; Barros, A.J.D.; Barros, F.C.; Juan, L.; Moller, A.-B.; Say, L.; Hosseinpoor, A.R.; Yi, M.; et al.
Global epidemiology of use of and disparities in caesarean sections. Lancet 2018, 392, 1341–1348. [CrossRef]

11. World Health Organization. WHO Recommendations on Induction of Labour, at or beyond Term; World Health Organization: Geneva,
Switzerland, 2022; ISBN 9789240052796.

12. Ejigu, A.G.; Lambyo, S.H. Predicting factors of failed induction of labor in three hospitals of Southwest Ethiopia: A cross-sectional
study. BMC Pregnancy Childbirth 2021, 21, 387. [CrossRef] [PubMed]

13. Guerra, G.V.; Cecatti, J.G.; Souza, J.P.; Faúndes, A.; Morais, S.S.; Gülmezoglu, A.M.; Parpinelli, M.A.; Passini Jr, R.; Carroli, G.; for
the World Health Organisation 2005 Global Survey on Maternal and Perinatal Health Research Group. Factors and outcomes
associated with the induction of labour in Latin America. BJOG An Int. J. Obstet. Gynaecol. 2009, 116, 1762–1772. [CrossRef]

14. Davey, M.-A.; King, J. Caesarean section following induction of labour in uncomplicated first births- a population-based
cross-sectional analysis of 42,950 births. BMC Pregnancy Childbirth 2016, 16, 92. [CrossRef] [PubMed]

15. Panda, S.; Begley, C.; Corcoran, P.; Daly, D. Factors associated with cesarean birth in nulliparous women: A multicenter prospective
cohort study. Birth 2022, 49, 812–822. [CrossRef] [PubMed]

https://doi.org/10.1371/journal.pone.0148343
https://www.ncbi.nlm.nih.gov/pubmed/26849801
https://doi.org/10.1111/1471-0528.13526
https://www.ncbi.nlm.nih.gov/pubmed/26681211
https://doi.org/10.1111/1471-0528.16634
https://www.ncbi.nlm.nih.gov/pubmed/33338307
https://doi.org/10.1016/j.ijgo.2015.04.026
https://www.ncbi.nlm.nih.gov/pubmed/26433499
https://doi.org/10.3390/ijerph17051575
https://www.ncbi.nlm.nih.gov/pubmed/32121364
https://doi.org/10.1371/journal.pone.0148138
https://www.ncbi.nlm.nih.gov/pubmed/26840693
https://doi.org/10.1016/S0140-6736(18)31927-5
https://doi.org/10.2471/BLT.21.287742
https://doi.org/10.1136/bmj.k55
https://doi.org/10.1016/S0140-6736(18)31928-7
https://doi.org/10.1186/s12884-021-03862-x
https://www.ncbi.nlm.nih.gov/pubmed/34011318
https://doi.org/10.1111/j.1471-0528.2009.02348.x
https://doi.org/10.1186/s12884-016-0869-0
https://www.ncbi.nlm.nih.gov/pubmed/27121614
https://doi.org/10.1111/birt.12654
https://www.ncbi.nlm.nih.gov/pubmed/35695041


Healthcare 2023, 11, 1521 12 of 12

16. Souter, V.; Painter, I.; Sitcov, K.; Caughey, A.B. Maternal and newborn outcomes with elective induction of labor at term. Am. J.
Obstet. Gynecol. 2019, 220, 273.e1–273.e11. [CrossRef]

17. Grobman, W.A.; Rice, M.M.; Reddy, U.M.; Tita, A.T.N.; Silver, R.M.; Mallett, G.; Hill, K.; Thom, E.A.; El-Sayed, Y.Y.;
Perez-Delboy, A.; et al. Labor induction versus expectant management in low-risk nulliparous women. N. Engl. J. Med. 2018, 379,
513–523. [CrossRef]

18. Medicina Fetal Barelona. [Protocol for Foetal Growth Defects. Barcelona Clinic Universitary Hospital]. Available online:
https://portal.medicinafetalbarcelona.org/protocolos/es/patologia-fetal/cir-peg.pdf (accessed on 24 April 2023).

19. Robson, M. The ten group classification system (TGCS)-a common starting point for more detailed analysis. BJOG An Int. J.
Obstet. Gynaecol. 2015, 122, 701. [CrossRef]

20. Lueth, G.D.; Kebede, A.; Medhanyie, A.A. Prevalence, outcomes and associated factors of labor induction among women
delivered at public hospitals of MEKELLE town-(a hospital based cross sectional study). BMC Pregnancy Childbirth 2020, 20, 203.
[CrossRef]

21. Middleton, P.; Shepherd, E.; Crowther, C.A. Induction of labour for improving birth outcomes for women at or beyond term.
Cochrane Database Syst. Rev. 2018, 5, CD004945. [CrossRef]

22. Little, S.E. Elective Induction of Labor: What is the Impact? Obstet. Gynecol. Clin. N. Am. 2017, 44, 601–614. [CrossRef]
23. Bhide, A. Induction of labor and cesarean section. Acta Obstet. Gynecol. Scand. 2021, 100, 187–188. [CrossRef] [PubMed]
24. Scialli, A.R. Elective Induction at 39 Weeks of Gestation and the Implications of a Large, Multicenter, Randomized Controlled

Trial. Obstet. Gynecol. 2019, 134, 177–178. [CrossRef] [PubMed]
25. Hernández, S.; Basteiro, E.; Meler, E. Medicina Materno Fetal, Barcelona. Protocolo de Cesárea. Hosp Clínic, Hosp St

Joan Déu. Available online: https://portal.medicinafetalbarcelona.org/protocolos/es/obstetricia/cesarea.pdf (accessed on
10 October 2022).

26. Lydon-Rochelle, M.T.; Cárdenas, V.; Nelson, J.C.; Holt, V.L.; Gardella, C.; Easterling, T.R. Induction of labor in the absence of
standard medical indications: Incidence and correlates. Med. Care 2007, 45, 505–512. [CrossRef] [PubMed]

27. Le Ray, C.; Carayol, M.; Bréart, G.; Goffinet, F. Elective induction of labor: Failure to follow guidelines and risk of cesarean
delivery. Acta Obstet. Gynecol. Scand. 2007, 86, 657–665. [CrossRef] [PubMed]

28. National Institute for Health and Care Excellence. Inducing Labour NICE Guideline No. 207. 2021. Available online: https:
//www.nice.org.uk/guidance/ng207 (accessed on 28 April 2023).

29. Robinson, D.; Campbell, K.; Hobson, S.R.; MacDonald, W.K.; Sawchuck, D.; Wagner, B. Guideline No. 432a: Cervical Ripening
and Induction of Labour—General Information. J. Obstet. Gynaecol Can. 2023, 45, 35–44.e1. [CrossRef]

30. Stemming the global caesarean section epidemic. Lancet 2018, 392, 1279. [CrossRef]
31. Espada-Trespalacios, X.; Ojeda, F.; Nebot Rodrigo, N.; Rodriguez-Biosca, A.; Rodriguez Coll, P.; Martin-Arribas, A.; Escuriet, R.

Induction of labour as compared with spontaneous labour in low-risk women: A multicenter study in Catalonia. Sex. Reprod.
Healthc. Off. J. Swedish Assoc. Midwives 2021, 29, 100648. [CrossRef]

32. Vogel, J.P.; Betrán, A.P.; Vindevoghel, N.; Souza, J.P.; Torloni, M.R.; Zhang, J.; Tunçalp, Ö.; Mori, R.; Morisaki, N.;
Ortiz-Panozo, E.; et al. Use of the robson classification to assess caesarean section trends in 21 countries: A secondary
analysis of two WHO multicountry surveys. Lancet Glob. Health 2015, 3, e260–e270. [CrossRef]

33. Renfrew, M.J.; McFadden, A.; Bastos, M.H.; Campbell, J.; Channon, A.A.; Cheung, N.F.; Silva, D.R.A.D.; Downe, S.; Kennedy, H.P.;
Malata, A.; et al. Midwifery and quality care: Findings from a new evidence-informed framework for maternal and newborn care.
Lancet 2014, 384, 1129–1145. [CrossRef]

34. Sandall, J.; Soltani, H.; Gates, S.; Shennan, A.; Devane, D. Midwife-led continuity models versus other models of care for
childbearing women. Cochrane Database Syst. Rev. 2016, CD004667. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.ajog.2019.01.223
https://doi.org/10.1056/NEJMoa1800566
https://portal.medicinafetalbarcelona.org/protocolos/es/patologia-fetal/cir-peg.pdf
https://doi.org/10.1111/1471-0528.13267
https://doi.org/10.1186/s12884-020-02862-7
https://doi.org/10.1002/14651858.CD004945.pub4
https://doi.org/10.1016/j.ogc.2017.08.005
https://doi.org/10.1111/aogs.14068
https://www.ncbi.nlm.nih.gov/pubmed/33470440
https://doi.org/10.1097/AOG.0000000000003340
https://www.ncbi.nlm.nih.gov/pubmed/31241583
https://portal.medicinafetalbarcelona.org/protocolos/es/obstetricia/cesarea.pdf
https://doi.org/10.1097/MLR.0b013e3180330e26
https://www.ncbi.nlm.nih.gov/pubmed/17515777
https://doi.org/10.1080/00016340701245427
https://www.ncbi.nlm.nih.gov/pubmed/17520395
https://www.nice.org.uk/guidance/ng207
https://www.nice.org.uk/guidance/ng207
https://doi.org/10.1016/j.jogc.2022.11.005
https://doi.org/10.1016/S0140-6736(18)32394-8
https://doi.org/10.1016/j.srhc.2021.100648
https://doi.org/10.1016/S2214-109X(15)70094-X
https://doi.org/10.1016/S0140-6736(14)60789-3
https://doi.org/10.1002/14651858.CD004667.pub5

	Introduction 
	Materials and Methods 
	Design, Population, and Sample 
	Data Collection Tools 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

