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Abstract:  
Objective: To identify the rates and indications of cesarean section (CS) using the Robson classification during 2014-
2016 in a university hospital in southern Thailand.
Material and Methods: A cross-sectional study of women who delivered between January 1, 2014 and December 31, 
2016 was conducted. The data were analyzed using the Robson classification.
Results: A total of 10,474 births were included in the analysis. The overall CS rate was 55.5%. The trends of CS rates 
in most Robson classification groups over the 3-year period were static. The CS rates in nulliparous or multiparous 
women with induction of labor decreased over the 3-year period, while the rate in multiparous women with fetal breech 
presentation increased. Women with previous cesarean section (Robson group 5) were the largest contributor to the overall 
CS rate (32.1%), followed by the nulliparous women with a single cephalic pregnancy, ≥37 weeks gestation in 
spontaneous labor (Robson group 1) (24.5%). Cephalopelvic disproportion and fetal distress were the most common 
indications for CS in Robson group 1.
Conclusion: The CS rates in our study were high in all groups during the 3-year period, with static trends in most 
groups. The Robson classification is a feasible tool for monitoring CS rates in our setting. Feedback of these findings 
to healthcare providers and policy makers is advised.
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Introduction
 Cesarean section (CS) is an important obstetrics 

procedure to save maternal and fetal lives when vaginal 

birth is jeopardous. The World Health Organization (WHO) 

recommended that a regional CS rate should not exceed 

10.0-15.0%.1 Nevertheless, CS rates have been increas-

ing worldwide over the past decade, especially in middle- 

and high-income countries.2 According to WHO multi-

country surveys, the overall world CS rate increased 

from 26.4% in 2004-2008 to 31.2% in 2010-2011. In 

Thailand, the CS rate also increased from 20.3% in 

2005 to 32.7% in 2015.2 Increasing CS rates not only 

increase the risk of maternal and neonatal morbidities 

but also have a negative impact on health expenditures 

and medical resources.3–5 Therefore, rising CS rates have 

become a major public health concern. 

 In order to understand this trend and to implement 

interventions to reduce unnecessary or increase indicated 

CSs, a monitoring system for CS rates in specific groups 

for both unnecessary and indicated CSs is needed. A 

systematic review in 2011 recommended that the Robson 

classification was the most suitable system for monitoring 

CS rates.6 The Robson CS system classifies pregnant 

women admitted for delivery into ten groups based on 

six obstetric characteristics, namely parity, previous CS, 

gestational age, onset of labor, number of neonates and 

fetal presentation at birth.7 The Robson classification 

categories are mutually exclusive, totally inclusive and can 

be applied prospectively to give useful information and 

point to problem areas where remedial action might be 

most useful.6 In 2015, the WHO proposed the Robson 

classification as a global standard for analyzing and 

comparing CS rates across different hospitals, countries 

and regions.8

 The Robson classification has been used to analyze 

CS rates in several countries, including a few studies 

from Thailand.9–12 Analyzing the CS rates in university 

hospitals is crucial because these hospitals require good 

clinical practice for appropriate use of CS and to provide 

a positive role model for medical students. The objectives 

of this study were to identify the trend and indications 

of CS using the Robson classification during 2014-2016 

in the only university hospital in southern Thailand.

Material and Methods
 A cross-sectional study was conducted during 1 

February – 30 June 2018 at the only university hospital 

which is also the largest referral center in southern 

Thailand. This hospital has more than 3,000 births a year 

including many complicated obstetric cases. Obstetrics 

care provided to pregnant women in this public hospital 

is divided into either public or private services. For public 

service, women receive routine antenatal and delivery 

care by any obstetricians or training residents in charge 

on the day of services attended, while women in private 

service receive antenatal and delivery care by the same 

obstetrician agreed upon by the private service. All 

maternity services include either vaginal or CS births 

which are covered by the health insurance reimbursed 

to the hospital. In our hospital, the CS rate increased 

from 26.2% in 1990 to 55.1% in 2013.

 The data of all women admitted for delivery 

in our hospital recorded in the database from 1 January 

2014 to 31 December 2016 were included in the analysis.

 All variables which are used in the Robson classi-

fication system were available in the database of the 

Statistical Unit except for onset of labor, which data were 

additionally retrieved from the delivery logbook and/or 

medical records in the Hospital Information System.

 Variables for the Robson classification are previous 

CS (yes or no), parity (nulliparous or multiparous), gesta-

tional age at birth (preterm <37 weeks or term ≥37 weeks), 
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onset of labor (spontaneous, induced or no labor), number 

of neonates (single or multiple), and presentation at birth 

(cephalic, breech or transverse). Gestational age recorded 

in the database was estimated by the last menstrual 

period or the first ultrasound measurement as available.13 

The Robson classifications based on the various 

combinations of these characteristics are shown in 

Table 1.7

 The outcome variables of the study were mode of 

birth and indications for CS. Mode of birth was classified 

as CS or non-CS. Indications for CS were as diagnosed 

by the obstetricians and recorded in the hospital data-

base. Failed induction was defined as the inability to achieve 

the active phase of labor after prostaglandin adminis-

tration and/or amniotomy or oxytocin infusion in case of 

labor induction.14 The diagnostic criteria for cephalopelvic 

disproportion in our hospital were (1) at least 3 cm of 

cervical dilatation and 80.0% of effacement, (2) good 

uterine contraction for at least 2 hours, and (3) diagnosis 

of arrest/protraction of labor or prolonged second stage.15 

Low birth weight was defined as birth weight <2,500 

grams and birth asphyxia was defined as Apgar score 

at 1 minute <7.16

 Independent variables and maternal characteristics 

included age (teenage pregnancy <20 years, 20-34 years 

or advanced maternal age ≥35 years), pre-pregnancy 

body mass index (BMI, derived from weight in kilograms 

divided by the square of the height in meters), and service 

type (public or private).

 The onset of labor data was merged with the 

database from the Statistical Unit. The data retrieved from 

the database were cleaned and corrected by reviewing 

the medical records if necessary. The data were analyzed 

using R version 3.5.1. The Robson classification was 

analyzed as percentages in each group in terms of relative 

size, CS rate, absolute contribution, and relative contri-

bution.17 Relative size was calculated by dividing the 

number of births in the group by total births. CS rate was 

calculated by dividing the number of cesarean births in 

the group by the number of births in the group. Absolute 

contribution was calculated by dividing the number of 

cesarean births by total births. Relative contribution was 

Table 1 The Robson classification system

Group Characteristics

1 Nulliparous, single cephalic, ≥37 weeks, in spontaneous labor
2 Nulliparous, single cephalic, ≥37 weeks, induced or CS before labor

2a: induced
2b: 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

4a: induced
4b: CS before labor

5 Previous CS, single cephalic, ≥37 weeks
6 All nulliparous breeches
7 All multiparous breeches
8 All multiple pregnancies (including previous CS)
9 All abnormal lies (including previous CS)
10 All single cephalic, <37 weeks (including previous CS)

CS=cesarean section
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calculated by dividing the number of cesarean births by 

total cesarean births. The Robson classification and 

maternal characteristics percentages were analyzed by 

year. The CS rates based on the Robson classification 

for public and private services were analyzed using chi-

squared test with Bonferroni correction for multiple compa-

risons.

 The trends of CS rates in the various Robson 

groups during the 2014-2016 period were analyzed using 

chi-squared test with a significance level of <0.05. The 

top three indications for CS in the initially non-indicated 

groups were presented in stacked bar charts stratified by 

year. All graphics were created using the ggplot2 

package.

 The study was approved by the Institute Ethics 

Committee, Faculty of Medicine, Prince of Songkla University. 

Access to the databases was approved by the hospital 

director and the department committee of the Department 

of Obstetrics and Gynecology. Informed consent was 

waived because it was a retrospective medical records 

review.

Results
 A total of 10,508 delivery records were obtained 

from the two hospital data sources of which 34 were 

excluded due to no delivery conditions (abortion, ectopic 

pregnancy or molar pregnancy), leaving the records of 

10,474 women who gave birth during the study period 

included for analysis, 3,483, 3,609, and 3,381 from 2014 

to 2016, respectively (Figure 1). The characteristics of 

the study women are presented in Table 2. Both maternal 

age and BMI slightly increased during the 3-year 

period, while the proportion of women using public service, 
being nulliparous, and having spontaneous labor slightly 
decreased. 

Figure 1 Flow chart of the selection of study participants  
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 Table 3 shows the CS rates classified into the 

Robson classifications during the study period. The women 

in Robson group 1 had the highest number of births, 

followed by groups 3 and 5. Within the same group, CS 

rates of more than 50.0% were observed in all groups in 

all years, except in group 1 with rates of 42.4%, 40.9% 

and 40.0% and group 3 with rates of 16.6%, 14.0% and 

10.5% in 2014, 2015 and 2016, respectively. In 2016, the 

relative and absolute contributions to the overall CS rates 

were highest in group 5 (33.9% and 18.8%, respectively), 

Table 2 Characteristics of women giving birth during 2014-2016

Characteristic
2014
n=3,484
Number (%)

2015
n=3,609
Number (%)

2016
n=3,381
Number (%)

Maternal age (years)
   <20 157 (4.5) 139 (3.8) 116 (3.4)
   20-34 2,545 (73.1) 2,612 (72.4) 2,428 (71.8)
   ≥35 782 (22.4) 858 (23.8) 837 (24.8)
Pre-pregnancy BMI (kg/m2)
   <18.5 397 (11.4) 444 (12.3) 376 (11.1)
   18.5-22.9 1,594 (45.8) 1,663 (46.1) 1,476 (43.7)
   ≥23 1,446 (41.5) 1,396 (38.7) 1,436 (42.5)
   Missing 47 (1.3) 106 (2.9) 93 (2.7)
Service type
   Public 1,565 (44.9) 1,519 (42.1) 1,387 (41.0)
   Private 1,919 (55.1) 2,090 (57.9) 1,994 (59.0)
Previous cesarean section
   No 2,778 (79.7) 2,819 (78.1) 2,616 (77.4)
   Yes 706 (20.3) 790 (21.9) 765 (22.6)
Parity
   Nulliparous 1,819 (52.2) 1,809 (50.1) 1,642 (48.6)
   Multiparous 1,665 (47.8) 1,800 (49.9) 1,739 (51.4)
Gestational age (weeks)
   <37 497 (14.3) 505 (14.0) 478 (14.1)
   ≥37 2,987 (85.7) 3,104 (86.0) 2,903 (85.9)
Onset of labor
   Spontaneous 2,633 (75.5) 2,698 (74.8) 2,295 (67.9)
   Induced 236 (6.8) 272 (7.5) 374 (11.1)
   No labor 615 (17.7) 639 (17.7) 712 (21.0)
Number of neonates
   Single 3,420 (98.2) 3,519 (97.5) 3,318 (98.1)
   Multiple 64 (1.8) 90 (2.5) 63 (1.9)
Fetal presentation at delivery
   Cephalic 3,208 (92.1) 3,299 (91.4) 3,133 (92.7)
   Breech 175 (5.0) 181 (5.0) 138 (4.1)
   Other (oblique or transverse) 101 (2.9) 129 (3.6) 110 (3.2)
Mode of birth
   Vaginal 1,057 (30.3) 1,135 (31.4) 1,090 (32.2)
   Forceps or vacuum 478 (13.7) 472 (13.1) 415 (12.3)
   Cesarean 1,948 (56.0) 2,002 (55.5) 1,875 (55.5)

BMI=body mass index, kg/m2=kilogram per square meter



Sukmanee J, et al.Trend and Indication of Cesarean Section

Journal of Health Science and Medical Research                                                    J Health Sci Med Res 2020;38(4):307-319312

Ta
bl

e 
3 

C
es

ar
ea

n 
se

ct
io

n 
ra

te
s 

by
 R

ob
so

n 
cla

ss
ific

at
io

n 
du

rin
g 

20
14

-2
01

6

G
ro

up

20
14

20
15

20
16

R
el

at
iv

e 
si

ze
 

(%
)†

C
S 

ra
te

 
(%

)‡

A
bs

ol
ut

e 
co

nt
rib

ut
io

n 
(%

)§

R
el

at
iv

e 
co

nt
rib

ut
io

n 
(%

)¶

R
el

at
iv

e 
si

ze
 

(%
)†

C
S 

ra
te

 
(%

)‡

A
bs

ol
ut

e 
co

nt
rib

ut
io

n 
(%

)§

R
el

at
iv

e 
co

nt
rib

ut
io

n 
(%

)¶

R
el

at
iv

e 
si

ze
 

(%
)†

C
S 

ra
te

 
(%

)‡

A
bs

ol
ut

e 
co

nt
rib

ut
io

n 
(%

)§

R
el

at
iv

e 
co

nt
rib

ut
io

n 
(%

)¶

1
35

.6
42

.4
15

.1
27

.0
33

.7
40

.9
13

.8
24

.8
30

.1
40

.0
12

.0
21

.7
2

6.
2

97
.7

6.
0

10
.8

6.
5

93
.1

6.
0

10
.8

9.
6

84
.2

8.
0

14
.5

2a
5.

3
97

.3
5.

2
9.

3
5.

9
92

.5
5.

5
9.

8
8.

3
81

.8
6.

8
12

.2
2b

0.
8

10
0.

0
0.

8
1.
5

0.
6

10
0.

0
0.

6
1.
0

1.
3

10
0.

0
1.
3

2.
3

3
21

.3
16

.6
3.

5
6.

3
21

.5
14

.0
3.

0
5.

4
20

.9
10

.5
2.

2
3.

9
4

0.
7

95
.7

0.
6

1.
1

1.
1

73
.7

0.
8

1.
4

2.
1

60
.0

1.
2

2.
2

4a
0.

4
92

.9
0.

4
0.

7
0.

7
61

.5
0.

4
0.

8
1.
4

42
.9

0.
6

1.
1

4b
0.

3
10

0.
0

0.
3

0.
5

0.
3

10
0.

0
0.

3
0.

6
0.

6
10

0.
0

0.
6

1.
1

5
16

.8
99

.1
16

.7
29

.9
18

.2
99

.2
18

.1
32

.6
19

.0
98

.9
18

.8
33

.9
6

2.
9

98
.0

2.
8

5.
0

2.
7

97
.9

2.
6

4.
7

2.
3

96
.1

2.
2

3.
9

7
2.

1
87

.7
1.
8

3.
3

2.
3

96
.4

2.
2

4.
0

1.
8

95
.1

1.
7

3.
1

8
1.
9

84
.6

1.
6

2.
8

2.
5

85
.6

2.
1

3.
8

1.
9

84
.1

1.
6

2.
8

9
1.
3

10
0.

0
1.
3

2.
3

1.
2

10
0.

0
1.
2

2.
1

1.
5

10
0.

0
1.
5

2.
7

10
11

.3
56

.7
6.

4
11

.5
10

.4
54

.3
5.

7
10

.2
11

.0
56

.1
6.

2
11

.1

To
ta

l
55

.9
55

.5
55

.5

† R
el

at
ive

 s
ize

 o
f g

ro
up

=(
nu

m
be

r o
f b

irt
hs

 in
 g

ro
up

)/
(to

ta
l n

um
be

r o
f b

irt
hs

)
‡ C

S 
ra

te
 in

 e
ac

h 
gr

ou
p=

(n
um

be
r o

f c
es

ar
ea

n 
bi

rth
s 

in
 g

ro
up

)/
(n

um
be

r o
f b

irt
hs

 in
 g

ro
up

)
§ A

bs
ol

ut
e 

co
nt

rib
ut

io
n 

to
 th

e 
ov

er
al

l C
S 

ra
te

=(
nu

m
be

r o
f c

es
ar

ea
n 

bi
rth

s 
in

 g
ro

up
)/

(to
ta

l n
um

be
r o

f b
irt

hs
)

¶ R
el

at
ive

 c
on

tri
bu

tio
n 

to
 th

e 
ov

er
al

l C
S 

ra
te

=(
nu

m
be

r o
f c

es
ar

ea
n 

bi
rth

s 
in

 g
ro

up
)/

(to
ta

l n
um

be
r o

f c
es

ar
ea

n 
bi

rth
s)

C
S=

ce
sa

re
an

 s
ec

tio
n



Sukmanee J, et al.Trend and Indication of Cesarean Section

Journal of Health Science and Medical Research                                                   J Health Sci Med Res 2020;38(4):307-319313

group 1 (21.7% and 12.0%, respectively), group 2 (14.5% 

and 8.0%, respectively) and group 10 (11.1% and 6.2%, 

respectively). Figure 2 shows the trends of CS stratified 

by Robson classification during 2014-2016. The CS rates 

in each group were relatively static during these years, 

except the CS rates in groups 4a and 2a which were 

dramatically reduced (p-value for trend <0.001), those in 

group 3 which were slightly reduced and those in group 

7 which were slightly increased (p-value for trends <0.05) 

(Figure 2A). The relative and absolute contributions of 

each group to the overall CS rates were relatively static 

in almost all groups. Slightly reduced contributions to the 

overall CS rates were observed in group 1 (Figures 2A-C) 

and slightly increased contributions were observed in 

group 5 (Figures 2B-C).

 The CS rates according to the Robson classi-

fication in public and private services are shown in Table 4. 

Compared to women using private service, higher propor-

tions of women in groups 3, 4b, and 10, but lower proportions 

of women in groups 1, 2a, and 5 in public service, were 

found. The overall CS rates in women using private service 

were slightly higher than those using public service (58.6% 

and 51.6%, respectively). The CS rates between both 

services were similar in most groups, except for a higher 

CS rate in group 3 and a lower CS rate in group 8 in 

public service. The relative and absolute contributions of 

each group to the overall CS rates were significantly 

different in most groups, except in groups 2b, 4a, 6, 8, 

and 9.

 The indications for CS in groups 1-4 are presented 

in Figure 3. For women having induction of labor (groups 

2a and 4a), more than half had CS due to failed induction, 

which was higher in nulliparous (62.1% in 2016) than multi-

parous (50.0% in 2016) women. For women undergoing 

CS before labor (groups 2b and 4b), the most common 

indication was placenta previa (27.9% in nulliparous and 

Figure 2 Trends of cesarean section stratified by Robson 

 classification during 2014-2016

 (A: Cesarean section rate in each group, B: 

 Relative contribution of each group to the 

 overall cesarean section rate, C: Absolute contri-

 bution of each group to the overall cesarean 

 section rate.)
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40.9% in multiparous women) followed by fetal distress in 

2016. Cephalopelvic disproportion (CPD) and fetal distress 

were the most common indications in group 1 (44.9% and 

38.7%, respectively, in 2016) and group 3 (48.6% and 

39.2%, respectively, in 2016). The three main indications 

for CS in group 10 were previous CS, fetal distress and 

pregnancy-induced hypertension (PIH) (data not shown).

Figure 3 Indications for cesarean section in groups 1-4 during 2014-2016

CPD=cephalopelvic disproportion, PIH=pregnancy-induced hypertension
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Discussion
 Approximately half of the pregnant women in the 

study underwent CS during 2014-2016. The trends of the 

CS rates over the 3 years in most Robson classification 

categories were relatively stable, except in groups 2a 

and 4a which were notably reduced over the 3-year 

period, and among multiparous women with fetal breech 

presentation (group 7), which slightly increased over the 

3-year period. The highest relative contribution and 

absolute contribution were found in women with previous 

CS (group 5) and nulliparous women with spontaneous 

labor (group 1). Cephalopelvic disproportion and fetal 

distress were the most common indications for CS in nulli-

parous and multiparous women with spontaneous labor.

 For all births, the largest proportion of women under-

going CS was observed in group 1, followed by group 3, 

a finding similar to studies at university hospitals in 

Australia, Brazil, and Thailand11,18,19 as well as studies from 

public hospitals in Thailand.10,12 In some studies, the largest 

proportion was reported in group 3 rather than group 1.20–22 

This inverse finding can be explained by noting that a 

nulliparous woman who underwent CS would be then 

classified in group 5, not group 3, in a subsequent 

pregnancy.

 The overall CS rates in our study were higher than 

the recommended WHO rates in all three years of the 

study.1 The women in groups 1 and 3, who were term, 

cephalic, singleton pregnancies with spontaneous labor, 

are defined as low-risk pregnancies for which the WHO 

recommends that the CS rates should not be higher 

than 10.0% in group 1 and 3.0% in group 3.17 In our study, 

the CS rates in groups 1 and 3 were 40.0% and 10.5%, 

respectively, which were notably higher than the WHO 

recommendation and the rates reported in other studies 

from university hospitals in Australia, Brazil, Egypt, Italy, 

Singapore, Tanzania, and Thailand.11,18–23 In our study, the 

most common indications for CS in groups 1 and 3 were 

cephalopelvic disproportion and fetal distress, which is 

consistent with the results of previous studies.11,20,24 These 

indications for CS were recognized before the recommen-

dations of the Robson classification.25 To reduce  CS rates, 

a clinical practice guideline for CS due to cephalopelvic 

disproportion was implemented in our hospital in 1999, 

however, this guideline was not effective in reducing this 

CS rate.15,26 This could be due to different practices among 

individual obstetricians, a situation which requires a 

future intensive study to explore the indications of cephalo-

pelvic disproportion and fetal distress indicating CS. In 

addition, the information gleaned from the system using 

Robson classifications could be useful in devising policies 

to reduce CS rates. Although indications for CS are not 

examined in the Robson classifications, it may be useful as 

a root cause of future development of preventive measures.

 Significant reductions in CS rates among the women 

in groups 2a and 4a during the 3-year period were 

observed in our study. Although the obstetricians at our 

hospital have been following the WHO guidelines on 

induction of labor since the these guidelines were 

released in 201127, the CS rates in these group in our study 

were still higher than those reported in previous studies 

in Thailand, while the relative contribution to overall CS 

rates were lower, which could be due to the lower ratio of 

group 1 to group 2 in our study.10,11 Previous studies have 

found substantial increases in CS rates due to falling of 

the clinical threshold for CS after induction, or increasing 

use of elective induction.21–23 A study involving countries 

in Africa and Asia found that the elective induction rates 

were high but its success rate was relatively low in Thailand 

compared to these countries28, thus it was not surprising 

that failed induction was the most common indication 

for CS in groups 2a and 4a. The rate of failed induction in 

our study would not have been as high if our guidelines 

for labor induction with appropriate indications had been 

followed. In our study, the CS rate among women with fetal 
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breech presentation in group 7 was high in all 3 years, with 

a slight increase over the 3-year period. This is because 

a scheduled CS is recommended for a woman with breech 

fetal presentation detected during antenatal care visit in 

our setting that was similar to the finding of a previous 

study conducted in another university hospital in Thailand.11 

A study in Tanzania reported similar findings23, while 

studies from Italy and Singapore reported stable trends in 

this group.21,22 One study reported evidence that a planned 

CS in breech presentations had lower short-term perinatal 

mortality and morbidity compared with planned vaginal 

birth.29 The best mode of birth in women with breech 

fetal presentation is still controversial because of unclear 

long-term benefits and risks of maternal mortality and 

morbidity associated with planned cesarean birth.4,29,30 

 Women with previous CS (group 5) were the main 

contributor to the overall CS rate, followed by groups 1 

and 2, which studies from university hospitals in Australia, 

Brazil, Egypt, Italy, Singapore, Tanzania, and Thailand also 

found.11,18–23 Our findings concerning this point were higher 

than the findings from a similar study in another province 

in Thailand10, which we attribute to different study designs 

and settings. Vaginal birth after a previous cesarean birth 

(VBAC) should be offered in appropriate cases to reduce 

the elective CS rate in women with previous CS. Although 

VBAC is safe and appropriate for most women with 

previous CS31, VBAC is not performed in our hospital due 

to limitations of medical personnel and resources.15 We 

would suggest that the most effective way to reduce the 

CS rate in group 5 would be to reduce the rate of the first 

CS procedure in nulliparous women (groups 1 and 2), which 

would reduce the number of women with previous CS in 

the future.

 The overall CS rates in our study were slightly 

higher in private service than in public service, resulting 

from higher relative and absolute contributions of groups 

2a and 5. Previous studies in Brazil and Thailand also 

found that women in public service had more than two-

fold higher CS rate than women in public service.32,33 The 

higher relative and absolute contributions of group 5 in 

private service reflect high primary CS rates in the past 

few years. Therefore, policies for auditing CS should focus 

on private service as well because in private service the 

decision to deliver by CS is made be a single obstetrician.

 There are to date few studies on the Robson 

classification system from Thailand. Our study presents 

the CS rates by Robson classification for three years with 

accurate data from the Statistical Unit of the Department 

of Obstetrics and Gynecology database, which has been 

collecting and auditing obstetrical data from the largest 

medical referral center in southern Thailand for three 

decades. There are some potential limitations to this study. 

We used data from three consecutive years to estimate 

the trend of CS rates. However, ten points of observation 

are usually required to provide the best statistical power of 

estimated trends34; to compensate for this problem, we 

divided the annual data into quarters, which gave us 12 

points of observation (data not shown). Another limitation 

is that no other variables that might be related to CS rates 

were analyzed.

Conclusion
 The CS rates in our setting were high in all Robson 

classification groups and static in most groups during 

the 3-year study period. Nulliparous women with 

spontaneous labor and those having previous CS 

should be the target groups for reducing CS since these 

groups were the highest contributors to the overall CS 

rate in our study. Categorizing pregnant women into the 

Robson classifications is feasible and realistic for monitoring 

CS rates. Feedback of the Robson classification findings 

to relevant health care providers and policy makers is 

required. Integrating information for the Robson classification 

into existing hospital information systems will be useful for 
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applying the Robson classification system in the future. 

Monitoring CS rates using Robson classification in the process 

of internal and/or external audits and feedback is required 

to be studied for optimizing the CS rates in each Robson 

group.
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