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Introduction

H

igh cesarean birth rates are an issue of international public
health concern.1 Worries over such increases have led the World
Health Organization to advise that Cesarean Section (CS) rates
should not be more than 15%,2 with some evidence that CS
rates above 15% are not associated with additional reduction in
maternal and neonatal mortality and morbidity.3 Analyzing CS
rates in different countries, including primary vs. repeat CS and
potential reasons of these, provide important insights into the
solution for reducing the overall CS rate. Robson,4 proposed a
new classification system, the Robson Ten-Group Classification
System to allow critical analysis according to characteristics of
pregnancy (Table 1). The characteristics used are:
(i) single or multiple pregnancy
(ii) nulliparous, multiparous, or multiparous with a previous CS
(iii) cephalic, breech presentation or other malpresentation
(iv) spontaneous or induced labor
(v) term or preterm births.
Table 1: Robson’ 10-Group Classification.
No.

Groups

1

Nulliparous, single cephalic, >37 wks in spontaneous
labor

2

Nulliparous, single cephalic, >37 wks, induced or CS
before labor

3

Multiparous (excluding previous CS), single cephalic,
>37 weeks in spontaneous labor

4

Multiparous (excluding previous CS), single cephalic,
>37 weeks, induced or CS before labor

5

Previous CS, single cephalic, >37 weeks

6

All nulliparous breeches

7

All multiparous breeches (including previous CS)

8

All multiple pregnancies (including previous CS)

9

All abnormal lies (including previous CS)

10

All single cephalic, <36 wks (including previous CS)
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This classification system has been used in single-institution
studies, jurisdictional, and national registries and recently
with international comparisons.5,6 The aim of this study was to
investigate CS rates at a tertiary care centre in Oman and make
analysis based on the 10-group classification.

Methods
This cross sectional study was conducted for a period of 6 months
from June 2009 to November 2009 at Khoula hospital, a tertiary
care hospital in Muscat, Oman. All the women delivered during
this period in the labor ward were included. All relevant obstetric
information (parity, mode of previous deliveries, previous CS
and indications, gestational age, onset of labor, spontaneous
or induced labor) was entered on a questionnaire and then into
Microsoft excel. Results were calculated at the end of this period.
Before proceeding, approval was sought from hospital ethical and
research committee.

Results
The total number of women delivered for the period of 6 months
was 2545, out of which CS deliveries were 518. Overall, CS rate
calculated for Khoula hospital in this specified period was 20.3%,
(Table 2). On analysis of CS according to Robson’s classification,
different rate of each group was shown separately.
Group 5 (previous CS group) made the greatest contribution
to the total CS rate. Group 1 (Nullipara, Term, spontaneous
deliveries) had the second highest contribution to the CS rate
and then group 2 (Nullipara, Term, elective CS or after failed
induction) placed third.
Group 5 was further analyzed according to the indications of
CS. Out of 173 CS procedures, elective CS were 79 and emergency
CS were 94. CS rate was calculated in each group separately to
determine their contribution to the overall CS rate.
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Table 2: Overall CS rate (%) 518/2545 - 20.3%.
No. of CS over
total no. of women
in each group

Relative size of
group
(%)

CS rate in each
group
( %)

Contribution made by each
group to overall CS rate of
20.3%

1. Nulliparous, single cephalic, >37
wks in spontaneous labor

96/737

28.9(737/2545)

13(96/737)

3.77(96/2545)

2. Nulliparous, single cephalic, >37
wks, induced or CS before labor

47/58

2.2(58/2545)

8.1(47/58)

1.84(47/2545)

33/1236

48.5(1236/2545)

2.6(33/1236)

1.29(33/2545)

33/54

2.1(54/2545)

61(33/54)

1.29(33/2545)

173/297

11.6(297/2545)

58.2(173/297)

6.79(173/2545)

6. All nulliparous breeches

30/33

1.2(30/33)

90.9(30/33)

1.17(30/2545)

7. All multiparous breeches
(including previous CS)

37/41

1.6(33/2545)

90.2(37/41)

1.45(37/2545)

8. All multiple pregnancies (including
previous CS)

26/37

1.4(37/2545)

70.2(26/37)

1.02(26/2545)

9. All abnormal lies (including
previous CS)

5/5

1.1(5/2545)

100(5/5)

0.19(5/2545)

10. All single cephalic, <36 wks
(including previous CS)

38/47

1.8(47/2545)

80.8(38/47)

1.49(38/2545)

Robson 's10-group classification

3. Multiparous (excluding previous
CS), single cephalic, >37 wks in
spontaneous labor
4. Multiparous (excluding prev CS),
single cephalic >37 wks, induced or
CS before labour
5. Previos CS, single cephalic, >37
wks

Discussion
For the last 30 years, there has been a public concern about
increasing CS rates.5 The increase has been a global phenomenon,
the timing and rate of the increase has differed from one country
to another, and marked differences in rates persist.7
The CS rate reported in Australia.8 ranges from 28% in
Tasmania to 33.1% in Queensland.9 This CS rate is higher than
Norway’s (13.9%),10 similar to Asian countries (27.3%),11 but lower
than that reported in the USA (31.1%).12 Another study from Iran
reported an increase from 35% to 40%,13 while this study gave the
rate of 20.3%, which is quite low compared to other reports but still
above the WHO criteria. In comparison with other international
studies, the current study results were quite reassuring. (Fig. 1)
While analyzing the CS rate, the number of CS performed
should be simple to determine but the indications will be more
difficult to standardize. There should be one main indication
rather than a list of indications, using an agreed standard
hierarchical system.14 The 10-group classification has made
possible comparisons of CS over time in one unit and between
different units, in different countries.5
As shown in this study, when analyzing CS rates, the main
contributing groups to the overall CS rate were the Previous CS
(Group 5) and Primigravida groups, (Groups 1 and 2), i.e, giving

the contribution rate of 60%, which is similar to other studies.4,6,7.
In all these studies, these 3 groups contributed to 50% or more
of the total CS rate. The contribution of primary CS rate to the
overall CS rate by single cephalic term pregnancies (Groups 1, 2,
3, 4) was 40% in this study, while in others, primary CS rate was
approaching 50%.15

Figure 1: CS rate in different countries.
On analysis of indications of CS in primigravida group with
spontaneous labor (Group 1), 59 CS were performed out of 96,
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following non-reassuring cardiotocogram (CTG). Obviously, this
fraction can be lowered by reducing the interobserver difference
in interpretation of CTG by implementing frequent teaching
workshops for the obstetric staff.16 There is role of STAN system
to determine fetal status in labor but it needs extensive training
and experience.17
The study results showed that one third (33%) of the total
CS rate was contributed by Group 5 (173 repeat CS out of 297
laboring women with previous 1 CS), which is slightly higher
than other studies (one-forth of the total CS rate).7,15 The reason
for the larger contribution of group 5 towards the total CS rate is
the bigger size of families and repeat high order CS in Oman. It
was seen that 79 CS out of 297 were done due to the indication
of repeat 3rd CS, giving an unavoidable fraction. Vaginal Birth
After Cesarean (VBAC) was offered to the rest of the women, 32
women refused and chose elective CS, while 186 women opted for
VBAC. Successful VBAC gave a percentage of 67%, comparable to
international standards.18
Groups 6-10 were smaller groups with high percentages of CS.
High percentage in these groups was due to unavoidable obstetric
indications. When compared with other studies internationally,
almost all studies conveyed comparable results in groups 6-10.7,8,15,16
This was the first time to the authors' knowledge, that CS
rates in Oman have been investigated according to the 10-group
classification in an attempt to ascertain which clinically relevant
groups were contributing to the increasing CS rate over time.

Conclusion
Even though the overall CS rate in the study is not high as
compared to international studies, contribution of repeat CS is
33% of the overall CS rate. It is important that efforts to reduce
the overall CS rate should focus on reducing the primary CS rate.
More analytical studies based on Robson’s 10-group classification
are needed locally, to evaluate the indications of CS within each
group.
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