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ABSTRACT
Background: Globally, the caesarean delivery rate is rising continuously, making caesarean one of the most common
surgical procedures. The Robson classification, appreciated by WHO in 2014 and FIGO in 2016 is widely accepted,
risk-based, ten-group classification system (TGCS) developed specifically to assess caesarean section rates. The aim
of this study was to know the rate of Caesarean section in present hospital, to analyse the Caesarean sections based on
Robson’s classification and to determine the contribution and significance of each group on the overall number of
Caesarean sections.
Methods: All women, who gave birth by Caesarean deliveries done over a period of 1 year (January 2018-December
2018) in Travancore Medical College Hospital in South Kerala India.
Results: Group 5 (previous LSCS, single, cephalic >37 weeks) made the greatest contribution to the Caesarean
section rate (27.24%). The second highest contributor was Group 2 (Nulliparous, singleton, cephalic, >37 weeks
induced labour or caesarean section before labour followed by Group 10 (all single cephalic <36 weeks including
previous CS) 18.78%.
Conclusions: Limiting the CS rate in low-risk pregnancies is key to lowering the trend of increased CS. If TGCS is
used uniformly, CS rates can be compared over time and between units, both nationally and internationally.
Keywords: Caesarean delivery, Contribution, Indication, Induction of labour, Previous caesarean, Robson TGCS

INTRODUCTION
Globally, the caesarean delivery rate is rising
continuously, making caesarean one of the most common
surgical procedures.1 One in five pregnant women
undergoes caesarean delivery.1 Caesarean rates vary
between countries and even between hospitals within the
same country.2 The World Health Organization (WHO)
stated, there is no justification for any region to have a
Caesarean section rate higher than 10-15%.3 The rate of
Caesarean Sections below 5% seems to be associated
with gaps in obstetric care leading to poor health
outcomes for mothers and child, whereas rates over 15%

don’t seem to improve either maternal or infant health.4
Caesarean rates continue to increase worldwide and have
become a major public health concern. Proportion of CS
to the total births is considered as one of the important
indicators of emergency obstetric care (World Health
Organization, 2009). According to the latest data from the
National Family Health Survey 2015-16 (NFHS-4),
caesareans have doubled over the last decade across
India. There is 16.7% rise in Caesarean section cases
annually in India. The proportion of women who have
undergone caesarean deliveries is the highest in Kerala
(31.8 per cent) followed by Andhra Pradesh (29.3 per
cent).5
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Caesarean section rate (CSR) is one of the most
frequently used indicators of healthcare quality at the
national and international levels for clinical governance.6
Besides, unnecessary caesareans generate higher
expenditure at individual and national levels and also
have the potential to divert human and financial resources
from higher priority intervention). In India the rate of CS
is substantially higher in private health care institutions
compared to public health care institution. When
controlled for demographic variables, the odds for
Caesarean Section were about 1.7 times more likely to
occur in private health institutions in Kerala.5 A
combination of demographic, socio-economic and
institutional factors determines the rate of caesarean
section delivery in any region. Recent temporal trends in
maternal characteristics that have contributed to increase
in this rate include increasing maternal age and higher
rates of hypertension, diabetes, obesity, and multiple
gestations. Caesarean section is associated with both
immediate and later risk of maternal and neonatal
complications.
The Robson classification, appreciated by WHO in 2014
and FIGO in 2016 is widely accepted, risk-based, tengroup classification system developed specifically to
assess caesarean section rates.6
It allows comparison of clinically meaningful maternity
population subgroups and the associated Caesarean
section rates across institutions, countries, development
groups, and time. This classification system categorizes
women into 10 mutually exclusive groups, considering
the following criteria: obstetric history (parity and
previous Caesarean section), onset of labour
(spontaneous, induced, or Caesarean section before onset
of labour), foetal presentation or lie (cephalic, breech, or
transverse), number of foetuses, and gestational age
(preterm or term).7
The number of caesareans and total deliveries, relative
group size (number of deliveries in the group/total
number of deliveries), caesarean rate, and contribution of
the total caesarean rate size (number of caesarean
deliveries in the group/total number of caesarean
deliveries). The size and CS rate of a group must be
considered together-a low caesarean rate in a large group
contributes more to the total caesarean rate than a high
caesarean rate in a very small group. This not only
permits examination of group-specific rates to determine
their appropriateness, but also demonstrates how the
overall rate of CS is affected by both the magnitude of
the group-specific rates and the relative size of each
group, thus identifying groups that make the greatest
contribution to the overall rate of CS. The aim of this
study was to know the rate of Caesarean section in
present hospital, to analyse the Caesarean sections based
on Robson’s classification and to determine the
contribution and significance of each group on the overall
number of Caesarean sections.

METHODS
Inclusion criteria
All women, who gave birth in this tertiary care centre
during the specified period, were eligible for inclusion
and authors collected the details of all Caesarean
deliveries done over a period of 1 year (January 2018December 2018) in the Department of Obstetrics and
Gynaecology in Travancore Medical College Hospital in
South Kerala.
Exclusion criteria
• Authors excluded cases of hysterotomies and rupture
uterus - both scarred and unscarred.
• The medical records that were incorrectly or
incompletely filled.
Information was retrieved from the case files of all
patients who underwent Caesarean section in 2018 were
obtained from the medical record library. All the data
related to maternal age, parity, domicile, occupation,
socio-demographic strata and reproductive career,
medical co-morbidities, spontaneous/induced labour and
indication of Caesarean section were noted. oFetal details
as birth weight, alive/dead were looked into. Maternal
complications and length of hospital stay in days were
entered in an excel sheet.
Women were classified in 10 groups according to
Robson’s classification (Table 1), using above
information. For each group, authors calculated its
relative size and its contribution to the overall Caesarean
rate and also analysed the indications of caesarean
delivery in the groups that ranked the greatest in this
scoring system. Furthermore, the use of the TGCS is
particularly significant, considering that Kerala is the
only major state in India, which exceeds the WHO,
specified fifteen percent with respect to the rural csection and the highest percentage of c-section with 25.74
percent of all births.8 The primary outcome was the
contribution of each group to the overall caesarean
section rate. The secondary outcome was to identify the
main contributors to the caesarean section rates in this
centre.
Robsons groups classification type
• Group 1- Nulliparous,
in spontaneous labour
• Group 2 -Nulliparous,
induced labour (2A)
labour (2B)
• Group 3- Multiparous
section), singleton,
spontaneous labour
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singleton, cephalic, >37 weeks
singleton, cephalic, >37 weeks
or Caesarean section before
(excluding previous Caesarean
cephalic, >37 weeks in
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• Group 4 -Multiparous without previous uterine scar,
singleton, cephalic, >37 weeks induced labour (4A) or
Caesarean section before delivery (4B)
• Group 5- Previous Caesarean section, singleton,
cephalic, >37 weeks
• Group 6 - All nulliparous with a single breech
• Group 7 - All multiparous with a single breech
(including previous Caesarean section)
• Group 8 - All multiple pregnancies (including
previous Caesarean section)
• Group 9 - All women with a single pregnancy
transverse or oblique lie (including previous
caesarean section)
• Group 10 - All singleton, cephalic, < 37 weeks
(including previous caesareans).

RESULTS
Total 655 deliveries were conducted during the study
period in this institute including 378 Caesarean sections.
Analysis based on Robson’s 10 group classification
showed that Group 5 (previous LSCS, single, cephalic
>37 weeks) made the greatest contribution to the
Caesarean section rate (27.24%).
The second highest contributor was Group 2
(Nulliparous, singleton, cephalic, >37 weeks induced
labour or Caesarean section before labour followed by
Group 10 (all single cephalic <36 weeks including
previous CS) 18.78% (Figure 1).

Table 1: Distribution of caesarean delivery using Robson score in our teaching hospital.
Robson
TGCS

Total number of
participants in the group

1
2
3
4
5
6
7
8
9
10

123
175
79
49
104
15
05
18
07
78

Number of
caesarean
deliveries
59
92
01
10
104
14
05
16
07
71

A total of 653 deliveries occurred during the study period
out of which 378 required caesarean section. Table 3
describes the various groups of modified Robson’s ten
group classification system. It also describes the relative
size of each group in terms of number of deliveries and
also shows the absolute and relative contribution of each
group of Robson’s classification to the overall CS rates.
The overall rate of surgical delivery in the present study
was Group 1 and 2 (nulliparous, singleton, cephalic, ≥37
weeks’ gestation, in spontaneous labour/ induced labour
or caesarean section before labour) comprised almost half
(45.62%) of the study population. Women with previous
CS, singleton term pregnancy (Group 5) comprised
nearly 16% of the total population. Group 10 comprised
of 64 (11.94%) women with preterm singleton pregnancy
with cephalic presentation.
Group 4 included 7.50% women who were multiparous
without a previous uterine scar, with singleton, cephalic
term pregnancy, and induced or caesarean section before
labour.
Amongst 20 (3.05%) women with breech presentation, 15
(2.29%) were nulliparous (group 6) and the remaining 5

Relative size of the
group (%)
18.83
26.79
12.09
07.50
15.92
2.29
0.76
2.75
1.13
11.94

Caesarean
rate in each
group (%)
47.9
52.57
1.2
20.4
100
93.33
100
88.88
100
91

Contribution
made by each group
to overall CS (%)
15.60
24.33
0.26
2.64
27.24
3.70
1.32
4.23
1.85
18.78

(0.76%) were multiparous (group 7). Eighteen women
(2.75 %) had multiple pregnancies (Group 8) and seven
women had abnormal lies (Group 9).
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Figure 1: Distribution of Caesarean section based on
Robson's TGCS in our teaching hospital.
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All the deliveries in group 5 (previous caesarean section),
group 7 (multiparous, single breech) and group 9
(transverse or oblique lie) were surgical deliveries.
Relatively high surgical delivery rates were seen in
group 10- (91%), group 6 -nulliparous, single breech
(99.33 %), group 8- multiple pregnancies (88%), group 2
-full -term, nulliparous, singleton, cephalic (52.57 %), the
other groups in descending order of surgical deliveries
were group 1 (48%) and group 4 (20.4%). Least surgical
delivery rate was observed in group 3 (1.2%) multiparous
women without previous caesarean section, singleton,

cephalic, ≥37 weeks’ gestation and in spontaneous
labour.
Table 1 describes the absolute and relative contribution of
each group of Robson’s classification to the overall CS
rates. The overall rate of surgical delivery in the present
study was 57.88%. Group 5, group 2, group 10 and
group 1 were the leading contributors to the overall rate
of surgical delivery in relation to total number of
deliveries. Rest all groups contributed to around 2% or
less of surgical deliveries in relation to total deliveries.

Table 2: Sociodemographic variables and caesarean delivery.
Characteristic
Maternal age (years)
<20
20-24
25-29
30-34
>35
Employed during pregnancy
Yes
No
Domicile
Urban
Rural
Status of Subject
Booked
Referred
Socioeconomic class
Lower
Middle
Upper

Number of caesareans

%

10
78
177
78
31

(2.64)
(20.63)
(46.82)
(20.63)
(8.20)

107
271

(28.3)
(71.7)

199
179

(52.6)
(47.4)

358
20

(94.7)
(5.3)

90
149
139

(23.8)
(39.4)
(36.8)

Table 3: Reproductive career and caesarean delivery.
Characteristic
Primigravida
Multigravida
Infertility treated
Yes
No
H/O Abortion
No
Yes
Ectopic pregnancy
Yes
Previous Obstetric H/O
FTND
Previous cesarean
Not applicable
Previous cesarean
One
Two
Three

Caesareans
200
178

%
(52.91)
(47.08)

27
351

(7.2)
(92.8)

301
77

(79.6)
(20.4)

08

(2.2)

23
155
200

(6.09)
(41)
(52.91)

143
11
01

(92.25)
(7.09)
(0.64)
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41% of our women had previous caesarean delivery
(obstetric historical risk) and 11 of them had previous 2
caesareans and there was a mother with previous three
caesarean deliveries.

Majority of mothers were in 25-29 year age group
(46.82%) and equal 20.63%) % of mothers in 20-24 and
30-34year. 28% were employed during this pregnancy.
Urban settled women comprised 52.6% and there were
5.3% obstetric referrals in our research study. 53 % of
first time mothers and 6.2% of multipara underwent
primary caesarean. 7.2% had received treatment for
infertility. 20.4% had history of pregnancy loss 2.2% had
previous tubal pregnancy.

PROM, Unfavourable cervix

8

Others
Treated for Infertility

5
5

Impending Eclampsia

5

Preterm labour

The most common indication was previous caesarean
delivery followed by failed induction and nonprogression of labour.

7
12

PPROM
Antepartum hemorrhage

15
19
16

Malpresentation
Multifetal gestation
Fetal distress /NRFHR

36
96

Failed Induction/Failure to progress
Previous Cesarean

154
0

50

100

150

200

Indications of
Caesarean Delivery

Figure 2: Indications of Caesarean delivery in our teaching hospital.
DISTRIBUTION OF INDICATIONS OF CAESAREAN USING ROBSON TGCS.
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Figure 3: Indications for CS within the 10 groups in our teaching hospital.
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A total of 653 deliveries occurred during the study period
out of which 378 required caesarean section. Table 3
describes the various groups of modified Robson’s ten
group classification system. It also describes the relative
size of each group in terms of number of deliveries and
also shows the absolute and relative contribution of each
group of Robson’s classification to the overall CS rates.
The overall rate of surgical delivery in the present study
was Group 1 and 2 (nulliparous, singleton, cephalic, ≥37
weeks’ gestation, in spontaneous labour/ induced labour
or caesarean section before labour) comprised almost half
(45.62%) of the study population. Women with previous
CS, singleton term pregnancy (Group 5) comprised
nearly 16% of the total population. Group 10 comprised
of 64 (11.94%) women with preterm singleton pregnancy
with cephalic presentation. Group 4 included 7.50%
women who were multiparous without a previous uterine
scar, with singleton, cephalic term pregnancy, and
induced or caesarean section before labour.
Amongst 20 (3.05%) women with breech presentation, 15
(2.29%) were nulliparous (Group 6) and the remaining 5
(0.76%) were multiparous (group 7). Eighteen women
(2.75 %) had multiple pregnancies (Group 8) and seven
women had abnormal lies (Group 9).
All the deliveries in group 5 (previous caesarean section),
group 7 (multiparous, single breech) and group 9
(transverse or oblique lie) were surgical deliveries.
Relatively high surgical delivery rates were seen in
group 10- (91%), group 6 -nulliparous, single breech
(99.33 %), group 8- multiple pregnancies (88%), group 2
-full -term, nulliparous, singleton, cephalic (52.57 %), the
other groups in descending order of surgical deliveries
were group 1 (48%) and group 4 (20.4%). Least surgical
delivery rate was observed in group 3 (1.2%) multiparous
women without previous caesarean section, singleton,
cephalic, ≥37 weeks’ gestation and in spontaneous
labour.
Table 1 describes the absolute and relative contribution of
each group of Robson’s classification to the overall CS
rates. The overall rate of surgical delivery in the present
study was 57.88 %.
Group 5, group 2, group 10 and group 1 were the leading
contributors to the overall rate of surgical delivery in
relation to total number of deliveries. Rest all groups
contributed to around 2% or less of surgical deliveries in
relation to total deliveries.
DISCUSSION
Over the years there is a steady increase in trends of
surgical delivery in India as well as across the globe. As
per the latest data (National Family Health Survey 201516 (NFHS-4), the caesarean rates at population level in
India seem to be 17.2% Kerala State with rapid
demographic transition shows high incidence of
caesarean childbirth in comparison to other states5.

Surgical delivery being associated with increased
morbidity and mortality of the mother and baby, there is a
need to check this epidemic of surgical delivery.
However earlier no standard classification system was
available to identify the characteristics of women likely
to undergo surgical delivery and thereby prevent it.
Robson Ten Group Classification System for classifying
the women undergoing CS is well accepted
internationally and is used for comparison purpose.
Standardisation and classification of caesarean deliveries
was done for the first time in our department according to
the Robson’s criteria.
This was an attempt to see which clinically relevant
groups contributed most to the caesarean deliveries. As
we observed in present study, the rate of caesarean
section in our hospital (57.88%) is similar to Kant A et al
(53.86%) quite higher than what has been considered by
WHO (15%) which is higher than in Jogia PD et al
(28%).9,10
In order to interpret the TGCS, Robson suggested
following guidelines based on his research and
experience. These guidelines are quoted below in
quotation mark (“-”). The results of the present study are
discussed in this context.
Groups 1 and 2
“Groups 1 and 2 usually account for 35-40% of all
deliveries; Group 1 should be larger than Group 2 and a
CS rate for Group 1 less than 10% is desirable”.
Group 1 and group 2 included a total of 49.53% women
in the present study. Group 2 was larger than group 1
and the CS rate for group 1 was 15.60 %. Several studies
have proved that it is the groups 1 and 2 that contributed
most to the overall CS rates.
It has been proved that 98% variation in institutional CS
rates can be attributed to group 1 and 2 only. The
contribution of group 1 and 2 to overall CS rate in the
present study was 39.9% which was in agreement with
the findings of Pereira MN et al 11 and 49.53% in Jogia
PD et al.10
Groups 3 and 4
“Groups 3 and 4 usually account for 30-40% of women;
Group 3 should be larger than Group 4. The CS rate for
Group 3 should be 2.5-3%. The CS rate in Group 4
should be below 20%.”
Group 3 and group 4 included a total of 19.59 % women
in the present study. Group 3 was 1.4 times larger than
group 4. The CS rates in group 3 and 4 were just 1.2%
and 20.4 % respectively.
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The CS rate in group 3 is small and is used as a quality
check for data collection. If it is more than 3%
probability of inaccurate data increases.

“The total number of caesareans and deliveries should be
the sum of the number of each event in Robson groups 1
to 10 combined.” The results of the present study are in
agreement with this observation.

Group 5
“Group 5 should comprise no more than 10% of women.
With good perinatal outcomes, a CS rate of 50-60% in
Group 5 is excellent”.
Group 5 had proportionately more women with caesarean
delivery (27.24%) which exceeded the suggested limit.
All the women in group 5 were delivered by CS. This
finding is in agreement with studies done by Kansara
Vijay 12 et al (98.3%,), Dhodapkar SB et al (89.6%) and
Shirsath A et al (87.2%) where CS rates in group 5 were
alarmingly high.12-14
“Groups 1, 2, and 5 usually account for two-thirds of all
caesarean deliveries.”
In the present study group 1, 2 and 5 were responsible for
67.17 % of all the caesarean deliveries which is perfect.

The proportion of women in certain group varied slightly
from that suggested by Robson due to relatively small
sample size of the study. Dhodapkar SB 13 et al also had
slightly different proportions in some of the groups due to
similar reasons. The overall CS rates in the present study
was 57.88% which is higher than that recommended by
WHO 15%. However, the rate suggested by WHO was
for all deliveries across all institutions. This being a
referral centre along with a tertiary care centre, the
characteristics of women admitted are different which
justifies the higher rate for surgical deliveries in the
present study.
This is also the reason for deviation from the suggested
rates of CS for different groups by Robson with particular
reference to group 5 and group 10 in the present study.
Higher overall rates for surgical deliveries ranging from
30 to 40% were also observed by other studies in India as
well as abroad.15-17

Group 6 and 7
“Groups 6 and 7 should include 3-4% of all women, and
Group 6 is usually twice the size of Group 7”
The present study has 4.69 % women in group 6 and
group 7 together. Group 6 was 3 times the size of group
7.
Group 8 and 9
“Group 8 should include 1.5-2% of women. Group 9
should comprise 0.2-0.6% of women with a CS rate of
100%.”
In the present study group 8 had 2.75% of the study
population as there were referred women with multifetal
gestation (both twins and triplets) for preterm care and
conceived following IVF treatment. All seven with
abnormal lie (group 9) were delivered via caesarean.
Group 10
“Group 10 includes approximately 5% of women. If the
CS rate in Group 10 is 15-16%, it suggests a high
proportion of women with spontaneous onset of preterm
labour.”
The size of group 10 in the present study was 11.94%,
which is twice the recommended similar to 9.8% nearly
two times the recommendation.11 The CS rate in group 10
was 18.78 %, amongst which 72 % were taken for CS
before labour, 24 % were in women with spontaneous
labour and only 4% were induced. Premature caesarean
indications should be carefully addressed.

The present study highlights that group 5 i.e. women with
previous CS, contributed maximum (27.24%) to the
overall surgical deliveries. This finding is consistent with
the studies of Dhodapkar SB et al (40%), Wanjari SA et
al (32.8%), Shirsath A et al (54.5%) and Kansara V et al
(46.1%).12-14,18 The only option available to decrease the
CS rate in group 5 is trial of labour after caesarean
section (TOLAC). In this era of consumer litigations and
where both obstetrician and relatives of parturient do not
want any added risk, trial of labour after caesarean
section is not easily tried unless there is a strong
motivation for the expecting mother. Here the key is to
reduce the overall size of group 5 by reducing the
primary CS rates.
In the present study group 2 was the second largest
(26.79%) contributor of surgical delivery and along with
Group 1and 5, was accountable for nearly 60% of total
CS. This finding is in agreement with that of Samba A et
al, where groups 2, 4 and 5 contributed nearly half
(47.5%) of the overall caesarean section rate.19,20 In most
high-income settings, groups 5, 2 and 1 are the major
contributors to overall CS rate unlike the studies from
low-income settings.21 The similarities between highincome settings and our study may be related to fertility
trends and, therefore, stronger presentation of groups 1
and 2 in high-income settings, in contrast with stronger
presentation of multiparous women (Group 3) in lowresource setting with high fertility rates. Induction of
labour (Group 2) is more frequently practised in highincome settings ranging from 8.3% in Latvia to 33% in
Wallonia (Belgium) compared with 4.4% in Africa.22,23
Risk selection in antenatal care is better developed, which
leads to more frequently indicating induction of labour.
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ACOG recently recommended clinical guidelines to
restrict the number of cesarean deliveries which are
nonmedically indicated and induction of labour before 39
weeks of gestation.
Repeat caesarean delivery accounts for more than one
third of all caesarean deliveries in the United States and is
one of the leading indicators for caesarean birth. Vogel et
al analysed the contributions of specific groups through
Robson’s 10 group classification system in two WHO
multi-country surveys concluded the proportion of
women with previous caesarean section has increased
along with the caesarean section rate in these women as
we see in present study.24 Induction of labour and prelabour caesarean in both first time mothers and
multiparous have contributed to the current scenario. 25
Hence, the need of the hour is to limit the induction of
labour which has to be evidence based and decided after
critical evaluation of the indication of primary caesarean
delivery which will decrease primary section rates
(Group 1& 2) and eventually previous caesarean section
rates (Group 5). Our hospital is a tertiary care centre
where preterm previous caesareans (obstetric historical
risk), women with medical comorbidities, in labour and
foetal reasons are referred for expert in- utero obstetric
emergency care. There is an increase in trend of
caesarean section on maternal request (pre-labour
caesarean). Moreover, research also suggests that
induction of labour in nulliparous women have increased
the CS rates and women with induced labour had higher
probability of surgical delivery as compared to women
with spontaneous labour. Therefore, induction of labour
protocols needs to strictly adhered in order to reduce the
burden of unnecessary surgical interventions.26 In
addition, encouraging vaginal birth after CS (VBAC) and
deconstructing the stigma of “once a caesarean, always a
caesarean has to be emphasised. Since, TGCS is not an
audit of the appropriateness of indications for CS, a
continuous audit of indications for CS should be designed
to achieve an optimum level of appropriate CS rates.
In study by Dhodapkar SB et al, all the women of group 6
and 7 were delivered by CS.
Samba A et al, reported 93.9% CS rates for all
nulliparous breech presentations similar to 93.3% in our
research study.
Teaching of skills for ECV and assisted breech delivery
and their reinforcement along with counselling the
parents will help to decrease the need for primary
caesarean in women with breech presentation.
CONCLUSION
Induction of labour and pre- labour caesarean in both first
time mothers and multiparous have contributed to the
current scenario. Induction of labour protocols needs to
strictly adhere in order to reduce the burden of
unnecessary surgical interventions. In addition,

encouraging vaginal birth after CS (VBAC) and
deconstructing the stigma of “once a caesarean, always a
caesarean has to be emphasised. By avoiding unnecessary
primary caesarean deliveries, authors can lower the
caesarean section rates. If TGCS is used uniformly, CS
rates can be compared over time and between units, both
nationally and internationally. To monitor the CS rates
and take appropriate actions it is recommended that
Robson’s TGCS be used continuously in all health
institutions.
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