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Background. The increasing Caesarean Sections (CS) rates in
the Academic Obstetric Unit at Teaching Hospital Mahamo-
dara Galle, Sri Lanka, needed to be studied.
Methods. The rates of CS from 1985 to 2014, and  the indi-
cations for CS during 1999 and  2010 to  2014 were studied.
A modified version of Robson 10 Group Classification of CS(TGCS
) was used to study the CS from 1st March to 31st December
2010, 1st July 2011 to 31st March 2012, 1st February 2013 to
31st January 2014 and 1st February to 31st July 2014.
Results. The CS rate had increased from 13% in 1985 to31.4%
in 2014.In  1999, and 2010 to 2014,previous CS remained as
the leading indication for CS while fetal distress and failure
to progress in labour as indications decreased. Multiparae at
term with one previous CS and a singleton fetus in a vertex
presentation (Group 5A), Nullipara having a singleton fetus
in a vertex presentation (NTSV) who underwent antepartum
CS (Group 2B), NTSV in spontaneous labour undergoing CS
(Group 1), NTSV with Induction of Labour (Group 2A) and
Multipare with >1 previous CS scarand having a singleton
fetus in a vertex presentation (Group 5B) contributed more
than 60% of the high CS rates during 2010-2014.
Conclusion. The CS rate in the unit had significantly incre-
ased from 1985 to 2014.Groups 5A, 2B, 2A, 5B and 1 con-
tributed more than 60% of the high CS rates during 2010-
2014. Indepth analyses are needed to identify the underlying
reasons for high CS rates in these groups, to enable the
adoption of appropriate measures to reduce the increasing CS
rates. Similar studies could be carried in any unit prospecti-
vely as well ascomparisons made at local, regional, national
and international level.
Key words: Modified Robson Ten Group Classification System;
Caesarean Section; Sri Lanka

INTRODUCTION
During the last two decades, the caesarean
section (CS) rates have been rapidly increasing
worldwide [1-7]. This is causing great concern
as increased CS rates have been shown to be
positively associated with maternal mortality
and severe morbidity even after adjusting for
risk factors [8-10]. Use of the Robson Ten
Group Classification System(TGCS), introduced
in 2001, is considered as being the most appro-
priate method to audit and monitor CS rates
nationally as well as internationally [11-13]. It
is inappropriate to suggest a universally accep-
table or optimal CS rate as numerous factors
and circumstances will affect the CS rate, and
these factors will vary between units as well as
between hospitals, regions and countries. The-
refore these contributory factors must also be
studied [11,12].

Robson classified all pregnant women under-
going CS into 10 prospectively determined,
mutually exclusive, totally inclusive and clinical-
ly relevant groups of women [11]. He also
suggested that these 10 groups should be fur-
ther subdivided when more detailed informa-
tion about the group was needed [11,12]. In the
Academic Obstetric Unit of the Teaching Ho-
spital Mahamodara Galle (THMG) Sri Lanka,
we have modified Robson’s TGCS by including
sub divisions to some of these groups in order
to facilitate easy analysis and comparison. The-
se subdivisions are primarily to separate CS after
induction of labor (IOL) from CS prior to onset
of labor and CS after one previous CS from CS
after more than one previous CS. Subdivisions
have also been introduced to separate women
with a previous CS scar from women without
a previous CS scar if it is a multiple pregnancy,
breech presentation, transverse or oblique lie or
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Tab. 1. Modified 10  Group Clas-
sification System for Caesarean
Sections

Group Description

1
Nullips with a single cephalic pregnancy, at>37weeksgestation,
with SOL.

Nullips with a single cephalic pregnancy, at >37weeksgesta-
tion,whohave IOL.

Nullips with a single cephalic pregnancy, at >37 weeks gesta-
tion, delivered by CS prior to onset of labor.

Multips, without a previous uterine scar, with a single cephalic
pregnancy>37 weeks gestation, with SOL.

Multips, without a previous uterine scar, with a single cephalic
pregnancy at >37 weeks gestation, who have IOL.

Multips,with out a previous uterine scar, with a single cephalic
pregnancy at >37weeksgestation,deliveredby CS prior to the on-
set of labor.

Multips,with one previous uterine scar and a single cephalic
pregnancy at >37weeks gestation.

Multips,with more than one previous uterine scar and a single
cephalic pregnancy> 37 weeks gestation.

Nullips with single breech pregnancy.

Multips with a single breech pregnancy, without previous ute-
rine scar/s

Multiparous women with a single breech pregnancy, with pre-
vious uterine scar/s

Women with multiple pregnancies without previous uterine scar/s

Women with multiple pregnancies with previous uterine scar/s

Women with a single pregnancy with a transverse or oblique
lie, without previous uterine scar/s

Women with a single pregnancy with transverse or oblique lie,
with a previous uterine scar/s

Womenwithasinglecephalicpregnancy<36weeksgestation,witho-
utprevious uterine scar/s

Women with a single cephalic pregnancy at<36weeksgestation,
with previous uterine scar/s

2
2A

2B

3

4
4A

4B

5
5A

5B

6

7
7A

7B

8
8A

8B

9
9A

9B

10
10A

10B

Nullip (Nulliparous women); Multip (Multiparous women); SOL (Spontaneous
onset of labour); IOL (Induction of Labour); CS – Caesarean Section

a preterm delivery (tab.1.). The reasons for
these subdivisions is the tendency for routine
repeat CS in cases of more than onepreviousCS,
and in cases with one previous CS with a mul-
tiple pregnancy, breech presentation, transver-
se or oblique lie or preterm labour.

Using this modified 10 TGCS it is possible
to study the indications and factors leading to
CS in one unit during a particular period and
compare the data prospectively [14], as well as
carry out comparisons with any other unit
which has adopted this classification [15]. This
would enable audits and comparisons at local,
regional, national and even international level.
This would also enable each unit to decide
whether its CS rate needs to be reduced and if
so how it could be reduced. The objective of
the current study was to describe the trends in
CS from 1985 to 2014. and to describe the use
of a modification of Robson’s TGCS to study the
clinical practice of caesarean sections in the aca-
demic unit of the THMG during 2010 to 2014.

MATERIALS AND METHODS
The overall CS rates from 1985 to 2014, and
the indications for CS during the years 1999,
2010, 2011/2012, 2013 and 2014 in the Aca-
demic Obstetric Unit of the THMG, were stu-
died. The modified version of Robson’s TGCS
(tab.1.) was used to study the practice of CS in
the unit from 1st March to 31st December 2010,
1st July 2011 to 31st March 2012, 1st February
2013 to 31st January 2014 and 1st February to
31st July 2014.

RESULTS
The overall CS rate had progressively increased
from 13% in1985 to reach a high rate of 32%
in 2007. Thereafter it had fluctuated betwe-
en25.8% to 32.2% and was 31.4% in 2014
(Fig.1.).

The trends in the modes of delivery and the
maternal and perinatal outcome from 2009 to
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Tab. 2. Modes of Delivery: 2009–2014

Total  Deliveries

Normal Vaginal Deliveries (%)

Caesarean Sections (%)

Forceps Deliveries (%)

Vacuum
Deliveries (%)

Assisted Vaginal Breech
Deliveries (%)

2009
(12 m)

2010
(10 m)

2011/2012
(12 m)

2013
(12 m)

2014
(6 m)

p

5021 4689 6353 6383 3174

3468 (69,1) 3069 (65,4) 4548 (71,6) 4152 (65,0) 2094 (65,9) < 0,001**

1452 (28,9) 1493 (31,8) 1653 (26) 2016 (31,6) 996 (31,4) < 0,001**

21 (0,4) 26 (0,6) 49 (0,8) 109 (1,7) 41 (1,3) < 0,001**

40 (0,8) 43 (0,9) 65 (1) 69 (1,1) 27 (0,9) NS

40 (0,8) 24 (0,5) 38 (0,6) 37 (0,6) 16 (0,5) NS

**(Chi Square  trend)

CS (%)

Year

Fig. 1.Caesarean Section Rates: 1985–
2014

2014 are shown in Tables 2 and 3 respectively.
The neonatal mortality rate had markedly de-
creased from 8.8 per 1000 live births in 2009
to 0.3 per 1000 live births in 2014 (p < 0.001)
but the proportion of neonates admitted to the
special care bay unit did not change during this
period. Maternal admissions for intensive care
had decreased from 6 % in 2009 to 2.4 % in
2014 (p < 0.001). The indications for CS
during the period 1999 to 2014 are shown in
Table 4. Among the indications for CS during
this period repeat CS as an indication decreased
from 38.3% in 2011/12 to 27.3% in 2013/14
but increased again to 36.2% in 2014 (p <
0.001). Fetal distress as an indication for CS
increased from 13% in 1999 to 21.2% in 2014
(p < 0.001) and failure to progress in labour
decreased from 9% in 1999 to 3.9% in 2014
(p < 0.001).

Multiparae at term with one previous CS
and having a singleton fetus in a cephalic (ver-
tex) presentation (Group 5A) had the largest
contribution to the total CS rate(21% to
24.9%) during the periods of study from 2010-

2014 (Tab.5). The proportion having a success-
ful trial of labour after CS (TOLACS) had in-
creased from 15% in 2010 to 25.8% in 2011/
12 but had decreased again to 14.9% in 2013
(p< 0.001). Of the nulliparae who underwent
CS during 2010 - 2014, the proportions at
term,having a singleton fetus in a cephalic (ver-
tex) presentation (NTSV) increased from 31.4%
in 2010to 37.3% in 2014 (p <0.05). The NTSV
who underwent antepartum CS (Group 2B) had
the second largest contribution to the CS rate
(14.2% to 17% ). NTSV having spontaneous
onset of labour (SOL) and undergoing CS
(Group 1) increased from 9% in 2010 to 17.2%
in 2014 (p < 0.001) and the contribution to the
overall CS rate from this Group1 increased
from 6.5% in 2010 to 14.3% in 2014 (p <
0.001). The two other groups which contribu-
ted significantly to the high CS rates during
2010-2014 were NTSV who had Induction of
Labour(IOL) (Group 2A) and Multipare with
>1 previous CS scarand having a singleton fetus
in a cephalic (vertex) presentation (Group 5B)
(Tab.5). The contribution to the overall CS rate
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Tab. 3. Maternal and Perinatal Outcome: 2009–2014

Still Birth Rate / 1000
deliveries

Neonatal  Mortality Rate
(NMR) / 1000 Live Births

< 28weeks   NMR
/ 1000 Live Births

Perinatal Mortality Rate  /
1000 Deliveries

Admissions to special care
baby unit (%)

Maternal Admissions for
Monitoring and Intensive
Care  (%)

Maternal Deaths

Total live births

2009 2010
(10 m)

2011/2012
(12 m)

2013
(12 m)

2014
(6 m)

p

8,8 8,5 6,8 7,7 6,9 NS

8,8 5,6 4,8 1,7 0,3 < 0,001**

2,0 1,5 0,8 0,3 0 -

13,9 13,6 11,5 9,4 6,8 NS

6,3 6,2 5,3 6,4 6,2 NS

6,0 2,8 1,7 2,0 2,4 < 0,001**

2 1 1 1 0 -

4977 4793 6310 6334 3152 -

**(Chi Square  trend)

Tab. 4. Indications for Caesarean Sections: 1999–2014

Total Caesarean Sections
(%)

Previous Caesarean Sec-
tion (%)

Fetal Distress (%)

Failure to Progress in La-
bour (%)

Failed Induction
oflabour (%)

Severe
Pre-eclampsia (%)

1999
(03 m)

2010
(10 m)

2011/2012
(12 m)

2013/2014
(12 m)

2014
(6 m)

p

349 (22) 1493 (31,8) 1653 (26) 2016 (31,6) 996 (31,4) < 0,001**

112 (32) 531 (35,6) 633 (38,3) 550 (27,3)a 361 (36,2)a < 0,001**

45 (13) 333 (22,3) 316 (19,1) 568 (28,2) 211 (21,2) < 0,001**

31 (9) 16 (10,8) 233 (14,1) 96 (4,8) 39 (3,9) < 0,001**

28 (8) 37 (2,5) 37 (2,2) 47 (2,3) 19 (1,9) NS

31 (9) 52 (3,5) 78 (4,7) 81 (4) 38 (3,8) NS

m (months); **(Chi Square  trend); a (p < 0.001 with Chi Square)

by multiparae who underwent antepartum CS
having a singleton fetus in a cephalic (vertex)
presentation at >37 weeks(Group 4B) increased
from 5.8 % in 2010 to 8.1 % in 2013 and 6.9
% in 2014 (P < 0.01) (Tab.6).

DISCUSSION
The reasons behind the reduction in CS rate
from 2007 to 2008 are not known. Consequ-
ent to the results of an audit in 2010, several
measures were adopted with the aim of redu-

cing the high CS rate in the unit [14]. Altho-
ugh the CS rate in the unit decreased significan-
tly in 2011/2012, unfortunately it has increased
again thereafter, and is a cause for concern.
Although the CS rates have increased during
2013 to 2014, maternal admissions for moni-
toring and intensive care have not increased
after its significant reduction from 2009 to
2010. The significant and progressive decrease
in neonatal mortality rates from 2009 to 2014
is encouraging. This is probably due to impro-
ved neonatal care facilities in the hospital and
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Tab. 5. Main contributions to the high
caesarean section rates 2010-2014

N
Sp

% of total CS (2014)
(6 m) n = 996

(2
2,

1)

% of total CS (2013)
(12 m)

(2
2,

1)
#

% of total CS
(2011/2012)

(2
4,

9)
b

% of total CS (2010)
n = 1493

(2
1)

<
 0

,0
01

**

p

22
1

(8
5,

6)% of CS 2014 (6 m)

26
8

(8
5,

1)
a

% of CS 2013 (8 m)

41
2

(7
4,

2)
a

% of CS (2011/ 2012)

31
3

(8
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Tab. 6.  Other contribu-
tions to the high caesa-
rean section rates 2010–
2014

N
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% of total CS (2014)
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52 (5
,2
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not directly proportionate to the progressively
increasing CS rates because the proportion of
neonates admitted to the special care baby unit
have been virtually static from 2009 to 2014.

Groups 5A, 2B, 2A, 5B and 1 of the modi-
fied version of Robson’s TGCS, had the largest
contributionsto the high CS rates (totaling >
60% of the overall CS ) in the unit. This is
similar to reports from most other units[11,16-
18]. Increased CS in NTSV (Groups 1, 2A and
2B) will inevitably lead to increased CS in
Group 5 due to the snow balling effect. The-
refore, further indepth analyses are needed to
identify the underlying reasons for the high CS
rates in these NTSV groups so that appropria-
te remedial measures could be adopted to re-
duce the primary CS rate and thereby reduce
the rapidly increasing CS rates. Increasing
TOLACS too should be considered in properly

selected women with one previous CS scar. It
is important to continuously audit and monitor
the CS rates and study indepth the underlying
factors which lead to a woman being delivered
by CS.

CONCLUSION
Groups 5A, 2B, 2A, 5B and 1 of the modified
version of Robson’s TGCS, had the largest
contributions to the high CS rates in the unit.
Further indepth analyses are needed to identi-
fy the underlying reasons for the high CS rates
in these groups, so that appropriate measures
could be adopted to reduce the rapidly incre-
asing CS rates. Similar studies could be carried
in any unit prospectively as well as comparisons
made at local, regional, national and internatio-
nal level.

1. Goonewardene M, Gunaratna KA. Why are the Caesa-
rean section rates rising? SLJOG 2001;23:20-27.

2. Potter JE, Berquo E, Perpetuo IHO et al. Unwanted
caesarean sections among public and private patients in
Brazil: prospective study. BMJ 2001;323:1155 – 1158.

3. Sreevidya S, Sathiyasekaran BWC. High caesarean rates
in Madras (India): A population – based cross – sectional
study. BJOG. 2003;110:106 – 111.

4. Villar J, Valladares E, Wojdela D. Zavaleta N , Carroli
G, Velazco A et al of WHO 2005 global survey on
maternal and perinatal health research group. Caesarean
delivery rates and pregnancy outcomes: The 2005 WHO
global survey on maternal and perinatal health in Latin
America. Lancet 2006;367(9525):1796-1797.

5. Bertran AP, Merialdi M, Lauer JA et al. Rates of caesa-
rean section: analysis of global, regional and national
estimates. Paed Perinatal Epid 2007;21 (2):98 -113.

6. Lumbiganon P, Laopaiboon M, Gulmezoglu AM et al.
Methods of delivery and pregnancy outcomes in Asia: the
WHO global survey on maternal and perinatal health 2007
– 2008.  Lancet 2010;375 (9713):490 - 499.

7. Attygalle D. Global survey on maternal and perinatal
health in Asia 2007-2008: Sri Lanka Country Report. Fa-
mily Health Bureau, Ministry of Healthcare and Nutrition,
Sri Lanka 2009.

8. Kor-Anantakul O, Suwanrath C, Lim A, Chongsuviwa-
twong V. Comparing complications in intended vaginal
and caesarean deliveries. JOG 2008;28 (1):64-68.

9. Liu S, Liston RM, Joseph KS et al. Maternal mortality
and severe morbidity associated with low – risk planned
caesarean delivery versus planned vaginal delivery at term.
Can Med Assoc J 2007;176(4):455 – 460.

10. Souza JP, Gulmezoglu AM, Lumbiganon P et al. Caesa-
rean section without medical indications is associated with

R
EFER

EN
C

ES

an increased risk of adverse short term maternal outco-
me: the 2004 – 2008 WHO Global Survey on Maternal and
Perinatal Health. BMC Medicine 2010; 8:71. doi: 10.1186/
1741 – 7051 – 8 -71.

11. Robson M, Hartigen L, Murphy M. Methods of achie-
ving and maintaining an appropriate caesarean section
rate. Best Pr& Res Cl Obstet Gynaecol 2013;27: 297 – 308.

12. Robson M. The Ten Group Classification System (TGCS)
– a common starting point for  more detailed analysis.
BJOG 2015;122 (5):701.

13. Betran AP, Vindevoghel N, Souza JP et al. A systematic
review of the Robsons classifications for Caesarean section:
what works, doesn’t work and how to improve it .PLoS
ONE 2014;9(6):e97.DOI:10.1371/journal.pone.0097769.

14. Goonewardene M, Manawadu MH, Priyaranjana DV.
Audit: The Strategy to Reduce the Rising Caesarean Sec-
tion Rate. JSAFOG 2012;4 (1):5-9.

15. Goonewardene M, Kumara DMA, Jathun Arachchi DR
et al. The Rising Trend in Caesarean Section Rates: Sho-
uld we and can we reduce it? SLJOG 2012;34 (1):11-
18.

16. Robson MS. Can the high caesarean section rates be
reduced? In: Recent Advances in Obstetrics and Gynaeco-
logy 22. Eds. Bonar J and Dunlop W. The Royal Society
of Medicine Press Ltd. London 2004;71-84.

17. Maso G, Ticcoli M, Montico M et al. Inter institutional
variations of Caesarean delivery rates according to indi-
cations in selected obstetric populations: A prospective
multi center study. Bio Med Res Int 2013. Article ID
786563, 9 pages, http:// dx.doi.org/10.1155/2013/
786563.

18. Le Ray C, Blondel B, Prunet C et al. Stabilizing the
caesarean rates: which target population? BJOG 2015;122
(5): 690-699.


