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Abstract

Aim: Cesarean section rates are increasing worldwide and Robson’s classification system allows a practical
approach to study this phenomenon. C-section in Chile has been indicated as unexpectedly high, with
important variability within the country and payment systems. The aim was to report our data using Rob-
son’s system and the evolution of local C-section rate in a public hospital during a 9-year period.
Methods: Retrospective analysis (2005–April 2014), in a metropolitan hospital in Santiago. All deliveries
were classified into Robson groups. Time changes were analyzed with Pearson’s correlation. P value <0.05
was considered significant. A ‘relevance index’ (RI) for each group was calculated as 100 × C-S rate × rela-
tive contribution.
Results: The overall C-section rate increased from 24 to 27% (P < 0.05) in 53 571 deliveries, with a greater
increase in groups 1 (nulliparous, single, term cephalic, spontaneous labor), 3 (multiparous, single, no previ-
ous C-S, term cephalic, spontaneous labor) and 4 (multiparous, single, no previous C-S, term cephalic,
induced or no labor). Despite no increase in Group 5 (women with one or more previous C-S) this group
had the highest RI (20.3), which defined priority for intervention over others.
Conclusion: C-S rate was lower than that reported in other centers from Chile and Latin America. Robson’s
classification and the RI allowed prioritization. Although increase in groups 1, 3 and 4, group 5 needs atten-
tion because of stronger impact on overall C-S rate. This analysis allowed to define how to lower C-S rate in
our institution.
Key words: breech, cesarean section, CS indication, Robson classification.

Introduction

Cesarean section (C-S) is the most common operation
in the world. The C-S rate in Chile has been a matter
of discussion, particularly because of economical dif-
ferences within the country.1 As many middle-income
country, it is expected to have high-end medical care
and low-budget public facilities. It has been reported
that public and private institutions had a contrasting
C-S rate of 22% and 60%.2 The overall C-S rate in the
country had increased from 27% in 1986 to 38% in

1994,3 mainly due to the proportion of women deliv-
ering in the private system. More recent data pub-
lished in 2012 report 30.7%.4 Some Chilean
researchers support that the higher rate in Latin
America is mainly due to a different clinical approach
to vaginal delivery,5 but this heterogeneity is seen in
developed countries as well.6 It seems that the differ-
ence in C-S rate depends on local clinical practice,7

rather than ethnic or other biological determinants.
The main objective of this study is to report the local
C-S rate in our public hospital and study their change
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over time, using the Robson Classification System.
The information will be relevant for other institutions
to compare and stimulate their work in lowering C-S
rates.
Robson published a classification system that

groups women with similar clinical conditions, mutu-
ally exclusive and highly reliable. These conditions
are parity (nulli/multi), previous uterine C-S (no or
yes), labor (spontaneous or other), lie at delivery, mul-
tiple and preterm birth. Robson’s classification does
not aim to declare the indication, but to cluster
women with similar conditions, and refer the rate
within the group. The classification has been used
either to compare institutions or changes over time. In
this system, women are not classified based on the
indication of the C-S. Instead, Robson proposed to
group pregnant women to compare C-S rate. This
may be the first long-term analysis from a large single
institution in Chile.8,9

Methods

This is a retrospective analysis of all deliveries in
Padre Hurtado Hospital in Santiago, Chile from May
2005 to April 2014. This is a public hospital, with two
certified obstetricians always present in house, being
part of Universidad del Desarrollo for undergraduate
medical school and gynecology residency program.
Peridural is used in more than 90% of cases. Mid-
wives are committed to attend normal deliveries.
There is a neonatal intensive care, with certified neo-
natologist. All indications were registered by the sur-
geon in the delivery database, and retrospectively
analyzed for this study. The delivery database has
specific fields that allow proper analysis, these are:
‘labor’, either absent, spontaneous or induced, and ‘C-
S reason’, from which a fixed list of possible indica-
tions is offered. For the analysis, the following infor-
mation was reviewed: maternal age, parity,
gestational age at delivery, fetal presentation, previ-
ous cesarean section, use of forceps. All cases were
classified into the 10 Robson groups (Table 1). The
cesarean section rate and the relative proportion of
each group to the universe were analyzed. Time-
related changes were studied with Pearson’s test.
P < 0.05 was considered significant. Medcalc v13 was
used for calculations.
A relevance index (RI) for each group was calcu-

lated as a product of the relative contribution to the
CS rate with the group’s C-S rate, multiplied by 100.

This was defined to estimate the importance of each
group to the overall C-S rate, in terms of contribution
and rate. For each group, the effect of one fourth
(25%) C-S rate decrease on the overall C-S rate was
calculated.

The study was approved by the Padre Hurtado
Hospital research board. The protocol was not pre-
sented to the institutional ethic board as all data were
treated anonymously. No written consent was
requested as data were obtained from hospital data-
bases and not from personal files.

Results

Table 1 presents Robson’s classification and Table 2
describes the population in a 9-year period of Padre
Hurtado Hospital. Interestingly, there were a high
proportion of women in the 16–19 years group,
roughly 20%, similar to Peru10 and Brazil.11

The relative and absolute contribution of each
group is described in Table 3. The RI was calculated
as a product of the group’s relative contribution to
the CS with the C-S rate then multiplied by 100. This
index allows the comparison of groups in terms of
importance and priority, which is the main objective
of any classification system. Groups 1, 3 and 4 had
significant increase in C-S rates during the 9-year
period. The overall rate increased from 24 to 27%,
with a greater increase in groups 1, 3 and 4 (Pearson’s
correlation P < 0.05 for each). Nevertheless, group
5 had the highest RI. This information leads to the
conclusion that a one quarter reduction of C-S in
group 5 may produce the highest reduction in the

Table 1 Robson’s classification

Group Definition

1 Nulliparous, single, term cephalic,
spontaneous labor

2 Nulliparous, single, term cephalic, induced or
no labor

3 Multiparous, single, no previous C-S, term
cephalic, spontaneous labor

4 Multiparous, single, no previous C-S, term
cephalic, induced or no labor

5 Multiparous, single, term, cephalic, with
previous C-S

6 Nulliparous in breech
7 Multiparous in breech
8 Multiple pregnancy
9 Transverse
10 Preterm delivery (≤36)
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overall C-S rate, up to 1.93%. This group had the
highest effect on the global C-S rate. The rest of the
groups remained stable, without significant changes
over time. Also, this potential reduction may be
achieved with a smaller number of women subject to
interventions, lowering clinical efforts.

Table 4 presents classical indications of C-S, num-
ber of cases per indication, relative contribution to C-
S, absolute contribution to C-S and Pearson’s correla-
tion for the eight most common indications. Signifi-
cant increase was found for ‘no progression of labor’,
‘1 previous C-S and no labor’, ‘abnormal fetal heart
rate type 3’ and ‘suspicious fetal heart rate type 2’.

Figure 1 represents the C-S rate and relative contri-
bution to the overall number of C-S. Groups 6, 7,
8 and 9 had very high C-S rates, but a low contribu-
tion to the population. Group 5 had the next highest
C-S rate, and the highest contribution to the popula-
tion. This is represented as the highest RI.

Table 2 Population description n (%)

Maternal age (y)
13–15 1120 (2.1%)
16–19 10 542 (19.7%)
20–35 36 751 (68.6%)
36–39 3497 (6.5%)
40–50 1549 (2.9%)
Incomplete data 117 (0.2%)

Parity (n)
0 22 929 (42.8%)
1 16 369 (30.6%)
2 9091 (17%)
3 or more 5182 (9.7%)

Gestational age at delivery (weeks)
20–23 168 (0.3%)
24–28 309 (0.6%)
29–32 612 (1.1%)
33–36 4583 (8.6%)
37–41 47 859 (89.3%)
42–44 40 (0.1%)

Uterine scar (previous C-S, n)
0 45 753 (85.4%)
1 5786 (10.8%)
2 1555 (2.9%)
3 413 (0.8%)
4 58 (0.1%)
5 or more 6 (0.01%)

Maternal diseases
Chronic hypertension 1585 (2.9%)
Pre-eclampsia 2917 (5.4%)
Cholestasis 1260 (2.3%)
Gestational diabetes 3125 (5.8%)
Tobacco 572 (1%)
Drug abuse 339 (0.6%)
Alcohol 63 (0.1%)
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The relative increase in each group is shown in
Figure 2. C-S decreased in some groups (remained
under the baseline).

Group 5, which represents women with one or
more C-S scars, was analyzed into subgroups, by the
number of previous scars. Those with only one previ-
ous C-S had 42% of vaginal birth, in contrast to those
with two or more, who had over 99% C-S (Table 5).
The C-S rate in the whole group was 67%.

Discussion

Our analysis show that the C-S increased in the last
9 years of observation but was much lower than the
rates reported in other centers in Chile. The latest
2012 published article reported 30.7%.4 Recent data
from Peru, including over half a million women,
reported a 27% rate.10 The report from Brazil reveals
42.7% CS rate in public systems and 87.9% in private,
reflecting how clinical decisions may change through-
out different hospital settings. Data from Israel has
also demonstrated that C-S rate and indications has
changed throughout a 16-year observation period,
although the authors did not classify by Robson
groups.12 These differences support that local factors
are a determinant on C-S rates.

Local conditions that may explain this low C-S rate
are the following: (i) doctors and midwives are avail-
able for delivery, during 24 h or 12 h shifts, that allow
normal labor progression if decided. (ii) Labor induc-
tions are limited to medical diseases. (iii) Relative
young population. (iv) Doctors are expedited in
forceps.

Some Robson’s groups can be seen to have
increased steadily: these are groups 1, 3 and 4. These
are women without uterine scars, spontaneous or
induced labor, who should represent the lowest C-S
rates. In Table 4, the local indications for C-S are pre-
sented. From these, the lack of progression in the first
stage of labor has been shown to be the leading cause
of C-S, with a significant increase (P < 0.05).

The use of the RI allowed a prioritization not possi-
ble by other means. As in this study, groups 6, 7 and
9 have elevated CS rate, but they are not important in
terms of quantity. Group 3 constitutes almost 30% of
the population but the low CS rate makes this popula-
tion irrelevant. In contrast, group 2 has almost 40%
CS rate, and contributes to 10% of the population.
Their relative contribution to CS rate is 15%. The RI
ranked second within all groups. The RI highlights
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this group, that otherwise, would have not been of
interest. At last, a clinical conduct change in high RI
groups leads to a greater effect on the global CS rate,
affecting a smaller size group. An index that combines
the effect of the relative contribution to overall CS
and the CS rate may express the importance of a
group.

The relative contribution of each group to the over-
all CS rate may also be used for prioritization, alterna-
tively to the Relevance Index. They are not similar
and give different results. As mentioned, the relative
contribution is the percentage of CS that the group
represents to the complete CS quantity. This approach
is simpler but does not consider the CS rate in the

g1 g2 g3 g4 g5 g6 g7 g8 g9 g10
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40%
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70%
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100%

Figure 1 Cesarean section
rate per group (white)
and the relative contribu-
tion to the overall C-S rate
(dark). Some groups have
very high C-S rates, but
contribute moderately to
the overall C-S proce-
dures, as they represent a
small proportion of the
population.
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g10
Figure 2 Percentage changes
in C-S rate, in relation to
the first year (2005). The
lines represent the changes
from the basal C-S rate
through time. The overall
C-S rate increased (continu-
ous line). G6 and G10 had
decreased in this 9-year
period.

Table 5 Group 5 analysis by number of uterine scars

N uterine scars n Elective C-S Emergency C-S Vaginal Forceps

1 4706 1439 1275 1610 (34%) 382 (8%)
2 1162 861 295 6 (<1%) —
3 290 221 67 2 (<1%) —
4 39 25 14 0 (0%) —
5 or more 1 1 — — —
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group itself. In the present study, the RI and the rela-
tive contribution are concordant in prioritization for
the first and second highest, but in the third highest
relative contribution, which is Robson’s group 1 (nul-
liparous, term, spontaneous labor), the RI is the 9th of
10. As a contrast, group 10 (all preterm deliveries),
has similar relative contribution, and despite this, the
RI is 3rd, much higher than that of group 1. The dif-
ference between group 1 and 10, having similar rela-
tive contribution, is the CS rate, which is 13.6% and
40.2%. This is due to the fact that RI considers the rel-
ative contribution and the CS rate together, in order
to express an index that represents both parameters in
a single number. Using RI rather than the relative
contribution allow to prioritize group 10 rather than
group 1.
In this study, the highest rates correspond to

groups 6, 7 and 9, which are breech and transverse lie
pregnancies. These groups represent a low fraction of
the population. There are local recommendations to
perform C-S in these women, as in most hospitals
worldwide. A second observation is that low rates do
not represent good medical practice in all Robson
groups. Particularly, breech presentation deserves
particular attention. Although it seems to be a nonmo-
difiable indication of C-S, external cephalic version
(ECV) is feasible and recommended by the American
College of Obstetricians and Gynecologists (ACOG).13

At the moment, it is not possible to demonstrate the
effect of intervention for breech lies with Robson clas-
sification. For example, those women treated with
ECV cannot be identified correctly, as groups 6 and
7 only include women that delivered in breech. ECV
would add women to groups 1 to 4, without decreas-
ing the rate in groups 6 and 7.
Furthermore, ECV is possibly one of the few effec-

tive procedures to reduce C-S. The Term Breech Trial
showed higher complications with vaginal delivery
versus elective C-S in breech pregnancies.14 The
reported success rate of ECV was 60%,15 that will
certainly reduce the C-S in cases with malpresenta-
tion. In our data, a theorical 50% ECV success in
groups 6 and 7 would have produced a 1.2% reduc-
tion in the overall C-S rate, which is considerable.
Therefore, any institution aiming to lower C-S rates
should include an ECV protocol. Also, the Robson
groups 6, 7 and 9 should include women who deliv-
ered in breech o transverse lie, and those who
attempted ECV.
Previous uterine scar is an important issue to

address. In our data, group 5 represents 11.57% of the

population with a 67% C-S rate. The RI is the highest,
giving the maximum priority of intervention within
the groups. Unfortunately, the Robson classification
does not differentiate women with one or more previ-
ous C-S. The expected C-S rate is different when
women have one or more scar, as vaginal birth after
cesarean (VBAC) is recommended for those with only
one previous scar by ACOG.16 The expected vaginal
delivery rate in women with one scar is around 60 to
80%,17 much higher than in our population – 42%
(Table 5). The effect of elevating the VBAC from 42 to
84% would lower the rate to 35% in the group. Such
changes in C-S rates may benefit the overall C-S rate
significantly. The Canadian Society of Obstetrics and
Gynecology recommended a sub classification of
group 5, depending on labor, such as spontaneous,
induced or no labor.18 In a recent review19 of all stud-
ies considering Robson’s classifications and sugges-
tions, group 5 received the most proposals for
modification. A total of 22 from 73 articles cited
recommended modifications in group 5, addressing
the following points: C-S before or after labor onset;
one or more previous scars; and presence or absence
of previous vaginal delivery. In our opinion, group
5 should be sub classified into ‘one previous’ and
‘two or more’ scars, as this is the determinant factor
in allowing a trial of labor.

The strength of the data presented is the low rate of
missing information. The delivery database was built
as part of a clinical process that was reviewed every
day, therefore, indications and data are checked con-
tinuously. Obligatory fields were labor, number of
previous C-S, reason for C-S. A potential weakness is
the inappropriate register by the operator, neverthe-
less, this should be low, as the documents from which
this analysis was performed has clinical and medico-
legal value. The documents created from the database
are used for audits whenever there is adverse out-
come. The database is filled by the first operator in
most of the cases.

The observation of long-term changes in C-S rate
is necessary in any institution or country. Concor-
dantly, the multi-country survey by WHO analyzed
the same 287 facilities from 21 countries in two
periods, demonstrating an overall increase in the C-S
rate from 26.4 to 31.2%, from 2004 to 2010.20 Our
data shows a much lower increase rate which war-
rants a long-term low C-S rate. As in most published
papers, there is increasing use of C-S for women
worldwide. Robson’s classification was used in our
institution and helped to visualize that some groups
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are increasing their rates over others. This finding is
in accordance to what is published, despite local
conditions has not changed importantly. The use of
the RI showed important to define priority within
groups.
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