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ABSTRACT

Background: The incidence of cesarean section is increasing worldwide. The World Health Organisation (WHO) C-
section model can be used to predict the incidence of cesarean section. The purpose of this study is to determine the
incidence of cesarean section across various Robson groups and compare it with the WHO C-section model.
Methods: 683 women who delivered after 22 weeks of gestation were studied. WHO C Model predicted caesarean rates
were studied in various Robsons group. The observed caesarean section rates in various groups were compared with the
predicted caesarean section rates in various Robsons groups.

Results: We found high rates of caesarean section among various Robsons groups when compared with the predicted
WHO C-model. Fetal distress and caesarean sections on maternal request were the commonest cause of caesarean
section in our study.

Conclusions: We observed higher rates of section in our study when compared with the predicted WHO C model.
Adbhering to strict labour ward protocols and the use of sensitive methods of fetal monitoring, like fetal scalp pH, may

reduce the number of sections.

Keywords: Labour, WHO C-section model, Robson's classification, Cesarean section

INTRODUCTION

The incidence of caesarean section is increasing
worldwide. The ideal Caesarean section rate is around
15%, as recommended by the World Health Organization
(WHO).! But most hospitals have a caesarean section rate
more than this recommended rate. Caesarean section is
associated with a higher risk in the immediate post-
operative period, and it has other long-term risks.?
Caesarean section is a lifesaving operation when indicated,
but caesarean section has its own morbidity.

The incidence of caesarean section is increasing
worldwide, and efforts must be made to decrease it. WHO
has made a caesarcan section model based on patient
characteristics. The model was based on a large study that

predicted caesarean section rates from patient
characteristics.> In our hospital setting, the rate of
caesarean section is more than the 15% recommended by
WHO because of a mix of high and low-risk patients, being
a tertiary care hospital. Robson's classification is a system
based on patient characteristics. It helps classify patients
into different categories and classify caesarean sections
within each group (Figure 1).4

The aim of the study was to calculate the incidence of
caesarean section for each caesarean section group
according to Robson group and to compare it with the
caesarean section expected in each group using the WHO
C model.’ The WHO C model was developed in 2018 and
is considered a standard method of calculating expected
caesarean section among various groups.

July 2026 - Volume 15 - Issue 7 Page 2640



Gummadi PG et al. Int J Reprod Contracept Obstet Gynecol. 2026 Jul;15(7):2640-2644
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cephalic pregnancy, 237 weeks
gestation in spontaneous labour
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cephalic pregnancy, 237 weeks

gestation who either had labour
induced or were delivered by
caesarean section before labour

Multiparous women without a
previous uterine scar, with a single
cephalic pregnancy, >37 weeks
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All multiparous women with at least
one previous uterine scar, with
a single cephalic pregnancy,

5 >37 weeks gestation

All nulliparous women with a single
breech pregnancy

e‘ with previous uterine scars

All women with multiple pregnan-
cies, including women with previous

D uterine scars

All multiparous women with a single
7 breech pregnancy, including women

All women with a single pregnancy
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ncluding women with previous
5 uterine scars

All women with a single cephalic

1 0 pregnancy <37weeks gestation,
including women with previous
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Figure 1: Robson classification (Licence: CC BY-NC-SA 3.0 IGO).*

METHODS

The study was conducted at Kasturba Hospital, Manipal, a
unit of Manipal Academy of Higher Education, Manipal.
It was a prospective observational study. The study was
done between September 2024 to July 2025.The Hospital
has about 3000 deliveries per year. All women who
delivered after 22 weeks of gestation were included in the
study. Patients with incomplete data entry and intrauterine
death or a severely growth-restricted fetus needing an
elective section were excluded from the study. Incidence
of vaginal delivery and caesarean section in all Robson
groups was calculated. Indications for caesarean within the
Robson group were also studied. The sample size was
estimated using the NMaster software version 2.2, with the
following details applied to the formula - p: expected
proportion, d: absolute precision, and 1—0/2: desired
confidence level. The sample size calculated was 683. The
data from all patients were entered into the WHO C-
section model. In the WHO C section model data like
parity, onset of labour (spontaneous/induction of
labour)/elective CS), previous CS, singleton or multiple
pregnancy, foetal presentation, gestational age, age of the
woman, organ dysfunction or intensive care unit
admission, antepartum haemorrhage, chronic
hypertension, preeclampsia, renal disease and positive
human immunodeficiency virus serology were considered
in calculating the expected C section rate. The WHO-
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predicted and actual caesarean section rates were noted in
the various Robson groups. All women in labour
underwent standard-protocol monitoring and delivery in
the hospital, and a partogram was used to monitor labour.
The incidence of caesarean section in each Robson group
was studied and compared with the WHO C-section
model. The predicted and observed caesarean section rates
in each Robson group were compared. The study was
cleared by the institution's ethical committee under IEC
2/169-2024. The study was cleared by CTRI under
CTRI/2024/08/072929. Informed consent was obtained
from all women. The collected data is entered in Microsoft
Excel and has been analysed with IBM statistical package
for the social sciences (SPSS).

RESULTS

Demographic variables are depicted in Table 1. There was
a total of 683 patients.

Overall, the caesarean section rate was 358 (52.4%). There
was overlap between the sections' indications. Some
patients underwent cesarean section for multiple
indications. In our series, the observed caesarean section
rate was higher than the WHO C-model predicted. The
greatest difference was seen in Breech presentation in
multi and primi, primigravida with induced labour,

Volume 15 - Issue 7 Page 2641



Gummadi PG et al. Int J Reprod Contracept Obstet Gynecol. 2026 Jul;15(7):2640-2644

preterm labour, and primigravid women with spontaneous
labour (Table 3).

Table 1: Demographic variables.

Variables Values

Mean age in years 30.02+3.94
Placenta previa 7 (1.0%)
Abruptio placenta 2 (0.3%)
Complications  Chronic
durilfg hypertension 3 (04%)
pregnancy Pre-eclampsia 32 (4.7%)
HIV positive 0 (0%)
Previous section 77 (11.3%)
Spontaneous 222 (47.6%)
Mode of labour Induced 244 (52.4%)
Period of Term 586 (85.8%)
gestation Preterm 97 (14.2%)
Admission in Before labour 466 (68%)
labour After labour 217 (32%)
Fetal Cephalic 655 (95.9%)
presentation at  Breech 21 (3.1%)
:ll:;;lggslieoﬁf Transverse 7 (1.0%)
Vaginal 325 (47.5%)
Mode of C section 358 (52.5%)
delivery Elective 92 (13.5%)
Emergency 266 (39%)

Indications for caesarean section across the various
Robson's groups are depicted in Table 2. Foetal distress
and previous caesarean section were the commonest
indications in our series. We observed higher rate cesarean
section our study. In Robsons group 1 the absolute
deviation from C- model was 20.7%. In group 2 absolute

deviation was 24.2%. In group 3 the absolute deviation
was 1.5% and in group 4 the deviation was 5.3%. In group
5 the deviation 16.1% and in group 6 it was 9%. In group
7 the deviation was 31.3%. In group 8 the deviation was
5.6%. In group 9 the deviation was 0.6%. In group 10 the
deviation was 29.1%. In our study the overall deviation
was 19.1%.

Table 2: Indications for caesarean section.

Indications Occurrence

Fetal distress 32
Caesarean section on maternal 32
request

Second stage arrest 4
Cephalopelvic disproportion 14
Meconium-stained amniotic fluid 44
Placenta previa 7
Failed induction 27
Breech 21
Oblique/transverse lie 7
Previous LSCS 77
Decreased fetal movements )
Non progress of labour 16
Premature rupture of membranes 6
Fetal growth restriction 29
Anhydramnios 3
Preeclampsia 14
Oligohydramnios 2
Persistent occipito posterior position 4
Deep transverse arrest 2
Multiple pregnancy 11
Arrest of descent 1
Eclampsia 1

Table 3: Comparison between observed caesarean section rates and predicted caesarean section rates by the
WHO C-model.

Robson group Number of patients Number of C- Mean calculated C section  Absolute deviation
section _rate by WHO C-model from C-model

1 125 (18.3) 32 (25.6) 4.9 20.7

2 280 (41) 168 (60) 35.8 24.2

3 60 (8.8) 2 (3.3) 1.8 1.5

4 39 (5.7) 6 (15.4) 20.7 5.3

5 77 (11.3) 77 (100) 83.9 16.1

6 5(0.7) 5 (100) 91.0 9

7 3(0.4) 3 (100) 68.7 31.3

8 11(11.6) 11 (100) 94.4 5.6

9 4 (0.6) 4 (100) 99.4 0.6

10 79 (11.6) 50 (63.3) 34.2 29.1

Total/overall rate 683 358 (52.4) 33.3 19.1

caesarean section.® We did a study in our institution, which
is a tertiary care hospital, to find out the actual caesarean
section rates in each Robsons group, and we compared
them with the predicted caesarean section by the WHO C-
section tool. In low-risk groups (i.e., Robson groups 1 and

DISCUSSION

The WHO C model is a mathematical model that predicts
caesarean section rates based on various obstetric
parameters.® In most countries, there is now an overuse of
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2), we found that the observed caesarean section rate in our
study was higher than the predicted rates of 4.9 and 35.8
by the WHO C-model. The absolute deviation is 20.7 and
24.2, respectively. In our study, multigravida women
(Robson 3 and 4) had higher rates of section than the
predicted rate. But the deviation from the WHO C model
was minimal. In Robson's group 5, there was almost 100
per cent caesarean section. In Robsons 6 and 7, the section
rate was 100%. In the Robson group 8 with multiple
gestation, we had a hundred per cent caesarean rate.
Robson group 9 had a hundred per cent caesarean section
rate. In Robson's group 10, the incidence of sections was
63.3%. In our series, we observed a high observed
caesarean rate in Robson group 1, i.e., primigravid mothers
who are in spontaneous labour. This rate is unacceptably
high. More standardized protocols for labour management
and training in instrumental deliveries may reduce the
caesarean rate in this group. In group 2, i.e., primigravid
mothers who were induced, had a high observed rate of
60%. Induction of labour should be done only for valid
indications, and unnecessary inductions must be avoided.
In group 5 of Robson's groups, i.e., with a previous
caesarean scar, there was a hundred per cent caesarean
section. Fear of scar rupture and litigation contributes to a
high number of caesarean sections in this group. In
Robson's groups 6 and 7 (i.e., with breech presentation),
the caesarean section rate was 100%. Lack of training in
breech delivery contributed to this high rate of observed
caesarean section in this group. In Robson group 8 with
multiple gestation, the rate of caesarean section was 100%.
In Robson's group 9, a 100% caesarean section rate was
observed. Lack of training in external cephalic version
contributes to the high rate of caesarean section in this
group. In group 10 is a preterm fetus and high observed
caesarean as this group is associated with other
complications like preeclampsia and fetal growth
restriction.

Abdul-Aleem et al observed higher rates for section in all
Robson groups.” The observed rate was much higher
(61%) than the predicted rate (45%). In the USA, they
observed a slightly higher caesarean rate of 29.4%, while
the predicted rate was 22.9%.% The difference was much
less in USA. This may be due to standardised labour
management protocols and the use of scalp pH and other
labour monitoring methods. Latin America observed much
higher disparity between observed and predicted caesarean
section rates (35.6 versus 17.5%).° In some countries, such
as France, the difference between observed and predicted
caesarean section rates was not much (19.8% versus
20.2%).!° In Dublin, Ireland, among 8755 deliveries, the
caesarean section rate was just 23.1%, and Robson group
5 accounted for the most caesarean sections.!!

In our study, we observed a high rate of sections. Reasons
for this could include the non-availability of fetal scalp pH
and, as a referral institution, the high number of
complicated cases, which would have contributed to the
high incidence of section in our study. The WHO C model
is a useful tool for predicting the expected rate of caesarean
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sections in a hospital setting. This model can be used to
improve obstetric care and reduce the number of
unnecessary caesarean sections, as they are associated with
maternal morbidity. WHO C model is available online, and
its use should be encouraged to optimise caesarean section
rates. A substantial increase in the caesarean section rate is
due to improper indications, the convenience of attending
physicians, requests by mothers, and over-medicalisation
of childbirth.'?

Limitations

Though the study was conducted in a single center multiple
individuals were involved in managing cases and that
would have affected the rate of cesarean section. We do
not have fetal scalp pH in our institution and that would
have resulted in higher rate of section.

CONCLUSION

We observed high rates of caesarean section in our series
when compared to the WHO C-model. Avoiding
unnecessary inductions and adhering to strict labour ward
protocols will help to reduce caesarean sections. Use of
better modes of fetal monitoring, like foetal scalp pH, will
help to reduce caesarean sections.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1. Appropriate  technology for birth.  Lancet.
1985;2(8452):436-7.

2. SouzaJP, Giilmezoglu A, Lumbiganon P, Laopaiboon
M, Carroli G, Fawole B, et al; WHO Global Survey
on Maternal and Perinatal Health Research Group.
Caesarean section without medical indications is
associated with an increased risk of adverse short-
term maternal outcomes: the 2004-2008 WHO Global
Survey on Maternal and Perinatal Health. BMC Med.
2010;8:71.

3. Souza JP, Betran AP, Dumont A, de Mucio B, Gibbs
Pickens CM, Denecux-Tharaux C, et al. A global
reference for caesarean section rates (C-Model): a
multicountry ~ cross-sectional ~ study.  BJOG.
2016;123(3):427-36.

4. Robson Classification: Implementation Manual.
Geneva: World Health Organisation, 2017; Licence:
CC BY-NC-SA 3.0 IGO. Available at: https:
//'www.who.int/publications/i/item/9789241513197.
Accessed on 17 March 2026.

5. Robson MS. Classification of caesarean sections.
Fetal Matern Med Rev. 2001;12:23-39.

6. Betran AP, Ye J, Moller AB, Zhang J, Giilmezoglu
AM, Torloni MR. The Increasing Trend in Caesarean
Section Rates: Global, Regional and National

Volume 15 - Issue 7 Page 2643



10.

International Journal of Reproduction, Contraception, Obstetrics and Gynecology

Gummadi PG et al. Int J Reprod Contracept Obstet Gynecol. 2026 Jul;15(7):2640-2644

Estimates: 1990-2014.
2016;11(2):e0148343.
Abdel-Aleem H, Darwish A, Abdelaleem AA,
Mansur M. Usefulness of the WHO C-Model to
optimize the  cesarean delivery rate in a tertiary
hospital  setting. Int J Gynaecol Obstet.
2017;137(1):40-4.

National Center for Health Statistics. User Guide to
the 2010 Natality Public Use File. Hyatts-ville,
Maryland: National Center for Health Statistics.
Annual product. 2012. Available at: http://www.
cdc.gov/nchs/dataaccess/VitalStatsOnline.htm.
Accessed on 14 March 2026.

Souza JP, Giilmezoglu A, Lumbiganon P, Laopaiboon
M, Carroli G, Fawole B, et al; WHO Global Survey
on Maternal and Perinatal Health Research Group.
Caesarean section without medical indications is
associated with an increased risk of adverse short-
term maternal outcomes: the 2004-2008 WHO Global
Survey on Maternal and Perinatal Health. BMC Med.
2010;8:71.

Blondel B, Lelong N, Kermarrec M, Goffinet F;
National Coordination Group of the National

PLoS One.

11.

12.

Perinatal Surveys. Trends in perinatal health in France
from 1995 to 2010. Results from the French National
Perinatal Surveys. J Gynecol Obstet Biol Reprod
(Paris). 2012;41(4):e1-15.

Robson M, Murphy M, Byrne F. Quality assurance:
The 10-Group Classification System (Robson
classification), induction of labor, and cesarean
delivery. Int J Gynaecol Obstet. 2015;131:S23-7.
Robson M, Hartigan L, Murphy M. Methods of
achieving and maintaining an appropriate caesarean
section rate. Best Pract Res Clin Obstet Gynaecol.
2013;27(2):297-308.

Cite this article as: Gummadi PG, Mavila JN,
Hebbar S. Study comparing the caesarean section
rates in various groups of Robson classification in a
tertiary care hospital and its comparison with the
predicted rate by the World Health Organisation C-
model. Int J Reprod Contracept Obstet Gynecol
2026;15:2640-4.

Volume 15 - Issue 7 Page 2644




