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ABSTRACT

Objective To analyse caesarean section (CS) using
Robson 10-group classification system in an Ethiopian
university hospital.

Design Cross-sectional study.

Setting A university hospital in eastern, Ethiopia.
Participants 980 women who underwent CS from
January 2016 to April 2017.

Main outcome Robson groups (1-10—based on
gestational age, fetal presentation, number of fetus, onset
of labour and history of CS) and indications for CS.
Results Robson group 3 (multiparous women with single
cephalic full-term pregnancy in spontaneous labour with
no history of CS), group 5 (multiparous women with single
cephalic full-term pregnancy with history of CS) and group
1 (single cephalic nulliparous women full-term pregnancy
in spontaneous labour) were the major contributors to

the overall CS at 21.4%, 21.1% and 19.3%, respectively.
The three major indications for CS were fetal compromise
(mainly fetal distress), obstructed labour (mainly
cephalopelvic disproportion) and previous CS.
CGonclusion Robson groups 3, 5 and 1 were the major
contributors to the overall CS rate. Fetal compromise,
obstructed labour and previous CS were the underlying
indications for performing CS. Further study is required
to assess the appropriateness of the indications and to
reduce CS among the low-risk groups (groups 1 and 3).

INTRODUCTION

Over the last few decades, the global
caesarean section (CS) rate has significantly
increased and reached an unprecedented
level.' Although there is no specific rate
of recommended CS rate,” no improve-
ment in maternal and neonatal outcomes
was observed in CS rates above 10%.” * CS
is performed when vaginal delivery is not
possible or contraindicated.’ In such cases,
not performing a CS could endanger the life
of the mother and the fetus. However, CS
is also performed without medical reasons
or with imprecise indications such as
obstructed labour, with intact membranes.®
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Strengths and limitations of this study

» Conducted in a university hospital with large catch-
ment population.

» Analysed caesarean section over 16 months to avoid
seasonal variations.

» Because of retrospective design, some relevant in-
formation might be missing.

» Most of the women were referred cases with under-
lying complications and may not be generalised to
general population.

» Single-hospital (with large burden of referred cases)
study, might be less generalisable.

This potentially life-saving procedure is not
without risk and might become life-threat-
ening in the index or future pregnancies for
both the mother and child. Immediate and
long-term complications of CS including
increased risk of maternal mortality and
morbidity, increased need for blood trans-
fusion, longer hospitalisation, postpartum
infections, retained placenta, stillbirths and
postpartum haemorrhage were reported.”™

Although the national population-based CS
rate of Ethiopia is still one of the lowest in the
world (2%)," a national review conducted
in 2011 indicated a high CS rate in facilities
(15% in public facilities vs 46.1% in for-profit
centres),'" which is expected to be higher
now because of the general increase in the
CS rate. A study conducted in eastern Ethi-
opia indicated a CS rate of 34.3% (26.6% in
public facilities and 58.7% in private hospi-
tals).'”” The population-based study, from the
Demographic and Health Survey, is low since
many women in need of CS do never reach
facilities (institutional delivery rate of 26%) o
This indicates that some women might be
exposed to unnecessary CS while others do
not get the CS they need.® For example, CS is
highest among women with at least secondary
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education, living in urban areas or are rich compared with
their counterparts.””'* In urban settings and among the
rich, there is a concern, in many countries, that the inter-
vention is being over utilised and unnecessary interven-
tions are done. In rural settings, however, lack of access
to adequately staffed and equipped health institutions
for providing essential obstetric surgery is contributing
largely to maternal mortality and complications.'”

The challenge is to keep CS rates low while maintaining
safe outcomes for the mother and infant. This requires
continuous auditing of CS. Three different classifica-
tions—based on primary clinical indications, the degree
of urgency or absolute need for caesarean delivery, and
Robson classification—have been reported as a frame-
work for auditing CS.'® A systematic review comparing
different classifications concluded that the Robson clas-
sification is optimal for monitoring CS'” and the WHO
recommended Robson classification as a global standard
tool for monitoring CS.> The Robson classification also
called the Ten Group Classification System (TGCS), clas-
sifies CS into 10 mutually exclusive and exhaustive groups
based on the category of the pregnancy, the previous
obstetric record of the woman, the course of labour
and delivery, and the gestational age of the pregnancy.®
Although the application of the TGCS and its impor-
tance for targeting population and reducing CS rates has
been previously noted,'"! there is no study in Ethiopia
and contribution of different groups to the overall CS is
unknown. In Ethiopia, where most facilities are situated
in urban centres and high CS rate in referral hospitals is
registered,'” ** an audit of CS deliveries using the TGCS
is important to know which groups of women are mainly
contributing to the increase in CS rate. The aim of this
study was to analyse CSs using the TGCS and identify
indications for CS in Hiwot Fana Specialized University
Hospital in eastern Ethiopia.

METHODS

Study design and participants

This study was conducted as part of a PhD study on
severe maternal morbidity and mortality in eastern Ethi-
opia. We conducted a cross-sectional study to analyse
all CS performed from January 2016 to April 2017 at
the department of obstetrics of Hiwot Fana Specialised
University Hospital (HFSUH) Harar, eastern Ethiopia.
The study population included all women who under-
went CS in the hospital during the specified period.
Laparotomy for uterine rupture and files with missing
information were excluded. The identity of women
who underwent CS was obtained from the delivery
logbook, admission and discharge register and opera-
tion logbook. The admission and discharge register and
delivery logbook contain information about all women
who delivered in the hospital regardless of mode of
delivery (vaginal, CS) while the operation logbook
contains only information about women who under-
went CS. Using the medical registration number of

each woman, we accessed all CS files performed during
the study period.

Study setting

HFSUH is a tertiary referral hospital affiliated with the
College of Health and Medical Sciences, Haramaya
University, Ethiopia where around 3500 deliveries
took place annually. The hospital serves both referred
complicated cases and selfreferred uncomplicated
births. During the study period, the department of
obstetrics was run by seven consultants, eight residents
and 16 (nurse) midwives. The department has its oper-
ation theatre for obstetric cases.

Variables

For each CS case, we collected data on maternal char-
acteristics (age, history of CS, parity and gravidity),
pregnancy-related information (gestational age, fetal
presentation, number of fetus and onset of labour)
and maternal and fetal outcomes at discharge (compli-
cations, fifth minute APGAR score, birth weight, fetal
and maternal status). Maternal complications included
presence of a potentially life-threatening conditions
(severe postpartum haemorrhage, severe pre-eclampsia,
eclampsia, ruptured uterus, sepsis or severe systemic
infections); admission to the intensive care unit other
than for routine postoperative recovery; or receiving
blood products. Presence of any life-threatening
complication (including maternal near miss or deaths)
was assessed at discharge. Maternal near miss refers to a
woman who nearly died (developed organ dysfunction)
but survived the complication, based on the WHO defi-
nition.”” The dependent variable was the Robson classi-
fication group. The 10 groups and their characteristics
are shown in box 1. Fetal presentations were classified
as cephalic, breech or transverse/oblique. Gestational
age was categorised as a term (=37 weeks) or preterm
(<37 weeks). Gestational age is assessed using early
prenatal ultrasound or last menstrual period. In case of
no early ultrasound and unknown last menstrual period,
a combination of physical examination, third trimester

Box1 Robson’s 10-group classification

Description
1. Nulliparous, single cephalic, >37 weeks, in spontaneous labour.
2. Nulliparous, single cephalic, >37 weeks, induced or caesarean
section (CS) before labour.
3. Multiparous (excluding previous CS), single cephalic, >37 weeks,
in spontaneous labour.
Multiparous (excluding previous CS), single cephalic, >37 weeks,
induced or CS before labour.
Previous CS, single cephalic, > 37 weeks.
All nulliparous breeches.
All multiparous breeches (including previous CS).
All multiple pregnancies (including previous CS).
All abnormal lies (including previous CS).
All single cephalic, <37 weeks (including previous CS).

>
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Total deliveries
4758

Vaginal deliveries
3488 1224 46

Cesarean Sections Laparotomy

Incomplete or not found
244

Included
980

Figure 1 Flow chart of the study in Hiwot Fana Specialised
University Hospital, 2017.

ultrasound and estimated fetal weight is used for estima-
tion of gestational age. For cases with undocumented
gestational age, we used a birth weight of 22500 gm as
a proxy to term pregnancy. The course of pregnancy
was categorised as spontaneous and induced/CS before
labour. Number of parity was classified as nulliparous or
multiparous. The number of fetuses was categorised as
singleton or multiple pregnancies.

Data collection

Data were collected by medical students (OP, MM, MC,
IK) from University of Groningen, the Netherlands. Data
collectors were trained and supervised by the first author
(AKT). All data quality, indications and eligibility of cases
were confirmed by a senior obstetrician (TG). All CSs
during the study period were retrieved from the operation
register and were double checked with delivery logbook
and admission and discharge registers. Completeness of
data was checked by the first author (AKT).

Data processing and analysis

Allcompleted datawere entered using EpiDataV.3.1 (http://
www.epidata.dk) and analysed using SPSS V.23. Descriptive
statistics of study participants and variables was conducted.
The Robson group was assigned based on four obstetric
concepts (with their parameters)—category of the preg-
nancy, previous obstetric history, course of labour and gesta-
tional age.18 Missing files in the archive room and cases
with incomplete information were excluded. All reported
indications were classified as absolute maternal and non-ab-
solute indications using the recommendations by Stanton
et al'® Absolute maternal indications included obstructed
labour, major antepartum haemorrhage (APH), malpre-
sentation (transverse, oblique and brow) and uterine
rupture in hierarchical order. Non-absolute indications
include fetal compromise, previous CS, failure to progress,
breech, severe pre-eclampsia and eclampsia (with no hier-
archy). Results were presented as frequencies, percentages,
means and SD.

RESULTS
During the study period, there were 4758 deliveries,
of which 1224 (25.7%) were CS. After excluding

incomplete cases (n=96) and missing files (148), 980
cases were included in the final analysis (figure 1).
The mean age of participants was 26.3 (+5.7) years.
Mean duration of hospitalisation was 6.3 (+3.9) days.
A quarter of study participants (25%) had a potentially
life-threatening condition, including 2.8% women with
maternal near miss and nine maternal deaths. The
mean gestational age was 37.7 (£2.2) weeks. Sociode-
mographic characteristics and obstetric conditions are
summarised in table 1.

Robson TGCS

In our study, single cephalic multiparous women at term
in spontaneous labour with no previous history of CS
(group 3) were the highest contributors to the overall CS
rate, contributing 21.4% of all CS. The second highest
contributors were women with a single cephalic presen-
tation at term and previous CS (group 5) contributing
21.1% to the overall CS. The third highest contributors
were single cephalic nulliparous women at term and in
spontaneous labour (group 1) with 19.3%. All women
with breech, transverse or oblique presentation (groups
6, 7, and 9 combined) contributed 13.8% to the overall
CS. All single cephalic women in preterm (group 10)
contributed 6.2% of all the CS (figure 2).

Indications for performing CS

As shown in figure 3, the main indications for performing
CS were fetal compromise (fetal distress, cord prolapse
or intrauterine growth retardation), obstructed labour
(cephalopelvic  disproportion, fetal macrosomia or
unspecified disproportions) and previous CS. Indications
per Robson group are shown in table 2. Absolute maternal
indications (obstructed labour, major APH, malpresen-
tation or uterine rupture) were the leading indications
only in three groups: group 3 (obstructed labour), group
9 (malpresentation) and group 10 (major APH). In the
other groups, non-absolute indications were the leading
indications for performing CS—group 1 (fetal compro-
mise), groups 2 and 4 (failure to progress), group 5
(previous CS), groups 6,7 and 8 (breech presentation).
In general, CS was performed for absolute maternal indi-
cations in 36.6% (359/980) of cases (table 2). Diagram-
matic representation of contribution of each indication
within the groups is presented in figure 4.

DISCUSSION

Our study showed that groups 3, 5, and 1 were the major
contributors to the overall CS rate. This indicates high
CS rate both in primary (groups 1 and 3) and secondary
(group 5) CS. The study also showed that only one-third
(36.6%) of the CS were performed for absolute maternal
indications. A quarter of the women had a potentially
life-threatening condition (including nine maternal
deaths), resulting in admission for more than 7days in
29.2% of the women. Since a majority of births in Ethi-
opia are occurring at home,'’ most births in the hospital
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Table 1 Sociodemographic and obstetric conditions of
study participants

Variables n %
Age (years)

<20 78 7.9

20-35 850 86.7

> 35 53 5.4
Duration of hospitalisation

1-7 days 674 70.8

>7 days 278 29.2
Type of CS

Elective/planned 72 7.4

Emergency 908 92.6
Gravidity

1 305 31.1

2-4 421 43.0

>4 254 25.9
Parity

0 319 32.5

1-4 473 48.3

>4 188 19.2
Gestational age

Preterm (<36 weeks) 111 11.3

Term (37-42 weeks) 863 88.1

Post-term (>42 weeks) 4 0.6
Onset of labour

Spontaneous 728 74.4

Induced/CS before labour 251 25.6
Fetal presentation

Cephalic 808 82.4

Breech 135 13.8

Transverse/oblique/brow/others 37 3.8
Fetal status at birth

Alive 924 94.3

Stillbirths 56 5.7
Apgar score at 5 min

<7 89 9.5

>7 836 90.5
Birth weight (g)

<2500 157 16.1

2500-4000 779 80.1

>4000 37 3.8
Potential life-threatening conditions (n=245)

Severe postpartum hemorrhage 18 1.8

Severe pre-eclampsia 122 12.4

Eclampsia 62 6.3

Ruptured uterus 6 0.6

Continued

Table 1 Continued

Variables n %
Sepsis 14 1.4
Transfusion of blood (>1 unit RBC) 107 10.9

Maternal status at discharge
Alive 971 99.1
Dead S 0.9

CS, caesarean section; RBC, red blood cells.

are among women with complications or women living in
the urban areas nearby the hospital.

Our findings are in line with a classification applied in
hospitals from Tanzania and South Africa® ** where the
three major groups (1, 3 and 5) were the same, though
in a different order. In South Africa, groups 1, 5 and 3
while in Tanzania groups 1, 3 and 5 were the leading
contributors. This may be related to variations in popula-
tion demographics and overall CS rates.”® The contribu-
tion of group 3 could be justifiable in our study since the
majority of the CS were performed for absolute maternal
indications (obstructed labour and major antepartum
haemorrhage).

In a study from a university hospital in Cote d'Ivoire,
however, the most common groups were groups 1, 2
and 3.7 The importance of group 2 (nulliparous single
cephalic term pregnancy, induced or caesarean before
labour) in the study from Cote d’Ivoire could be explained
by variations in indications for inductions of vaginal birth
or CS in the two settings. 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.”*™*' The
variations between high-income settings and our study
may be related to fertility trends and, therefore, stronger
presentation of groups 1 and 2 in high-income settings,
compared with stronger presentation of multiparous
women (group 3) in our low-resource setting with high
fertility rates.'’ *® Induction of labour (group 2) is more
frequently practised in high-income settings ranging
from 8.3% in Latvia to 33% in Wallonia (Belgium)
compared with 4.4% in Africa.” *® Risk selection in
antenatal care is better developed, which leads to more
frequently indicating induction of labour.”* Barriers for
induction of labour in low-resource settings might be the
unavailability of facilities to perform CS in case of failed
induction.” The fact that group 5 women were one of the
major contributors both in high-income and low-income
settings indicates the importance of preventing primary
caesarean if a meaningful reduction in overall CS rate is
to be achieved. In a study from Tanzania both primary
and secondary CS were rising overtime.**

The strength of this study is the inclusion of all CS
performed over 16 months in a referral hospital covering
large catchmentarea. Although the hospitalisserving both
uncomplicated births and women with complications, the
majority of the cases were cases of women referred with
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Percent
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Group

Figure 2 Distribution of Robson group of caesarean section in Hiwot Fana Specialized University Hospital, 2017.

already existing complications and may be less generalis-
able. Accessing all CS files was difficult due to non-digital
archiving of hospital files. Incompleteness of information
(history of previous CS, fetal presentation) and incorrect
recording of medical registration numbers on logbooks
were the reasons for exclusion. We feel that incomplete-
ness of information and inability to locate medical records
were not related to any outcomes, and therefore, would
not introduce systematic bias. Although the core variables
for Robson classification (parity, history of CS, onset of
labour, number of fetus, gestational age and fetal lie and
presentation) are part of routine obstetric assessment,
the retrospective design of our study may have affected
our results because of the incompleteness of the records.
We were unable to compute relative size of each Robson
groups, and therefore, we cannot say anything about the
relative size of each group and are unable to compare
women who underwent CS with women who gave birth
vaginally.

The performance of CS among low-risk groups
(groups 1, 2, 3 and 4) for non-absolute medical
indications—fetal compromise and failure to prog-
ress—should be further examined. In the majority of
facilities, and HFSUH is not an exception, birth moni-
toring is minimal with a low recording of fetal heart
rate on partograph.”®*” Inadequate facilities for moni-
toring fetal heart rate and lack of close monitoring are
challenges to relying on such indications.” Opportu-
nities for instrumental delivery and training staff to
increase its uptake are warranted to decrease primary
caesarean among low-risk groups. Limiting the CS rate
in low-risk pregnancies is key to lowering the trend of
increased CS.” Since TGCS is not an audit of the appro-
priateness of indications for CS,* a continuous audit
of indications for CS should be designed to achieve
an optimum level of appropriate CS rates. Possible
reasons for the increase in CS among groups 1 and
3 should be explored to decrease overall CS rate and

Uterine rupture

Others

(Severe pre-) eclampsia
Malpresentation
Breech

Failure to progress
Severe APH

Previous CS

Obstructed labour
Foetal compromise

10 15 20 25

Percent

Figure 3 Indications for CS in an Hiwot Fana Specialized University Hospital, 2017. APH, antepartum haemorrhage; CS,

caesarean section.
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Group 10
Group 9

B Obstructed labour
H Major APH

Group 8
Group 7

H Malpresentation

B Uterine rupture

Group 6 ——
Group 5
Group 4
Group 3

M Foetal compromise
M Previous CS

M Failure to progress

Group 2 |
Group 1

M Breech

T T T

0% 20% 40% 60%

Percent

80% 100%

Severe pre/eclampsia

Others

Figure 4 Indications for CS within the 10 groups in a university hospital in eastern Ethiopia. APH, antepartum ha

emorrhage; CS, caesarean section.

repeat caesarean in the future (group 5). A prospective
study consisting both women who delivered vaginally
and through CS is necessary to understand the propor-
tion of CS within each Robson group.
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