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A Cross-Sectional Analysis of Caesarean Sections in The Light of The 10-Group Robson
Classification System: The First Report from Somalia

Background Caesarean section (CS) is an important indicator of access to, and quality of maternal
health services. The World Health Organization (WHO) recommends the Robson 10-group
classification system as a global standard for assessing, monitoring and comparing CS rates at all levels.
This study was designed to determine the share of CSs in deliveries performed in a tertiary referral
centre in Somalia as assessed in the lens of the 10-group Robson classification system.

Design This retrospective study included data on consecutive mothers who had deliveries from January
1,2022, to July 1, 2023.

Methods Data were categorised according to the Robson Classification Report table as designed by
seven columns. Each patient’s data were coded according to the Robson specifications and after
computing group variables, multiple response analysis was made.

Results A total of 3030 deliveries were analysed. Of these 1,156 (38.15%) were CS. Among the five
most populated Robson groups, the highest absolute contribution to CSs was found in Group 5 with
11.35% followed by Group 10 with corresponding contribution of 9.4%. In the remaining three Robson
groups (Group 1, 3, 4), the absolute contribution showed an acute decrease starting with Group 1 to
3.86%, with incremental decreases to 3.4% in Group 3 and to 3.33% in Group 4. The total share of the
five most populated Robson groups in terms of CSs among all deliveries (n=3030) was 31.34%.

Conclusion Identification of the Robson groups that contribute the most to the overall CS is important
to determine possible modifiable factors in our attempts to reduce the CS rate. Our findings show that
Somalia has a long way to attain desirable CS rates within each Robson category.
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Ethics approval and consent to participate

The study was approved by the Mogadishu Somali Turkey Training and Research Hospital Ethics and
Research Committee (Permission number: MSTH/15148/22.08.2023/827). The study was performed in
accordance with the principles and guidelines of the Declaration of Helsinki. Analysis and reporting of
the results are in compliance with the Strengthening the Reporting of Observational Studies in

Epidemiology (STROBE) checklist.

STRENGTHS AND LIMITATIONS OF THIS STUDY

The sole limitation to our study is that relatively higher thresholds for gestational age (>28 weeks) and
birth weight (>1,000 g) were accepted to define foetal viability, which is reasonable given the present

circumstances of newborn intensive care in Somalia.

Nonetheless, the current study has two strengths to be mentioned. It represents the first study in
Somalia reporting delivery data as concerned with the Robson criteria, with complete availability to
relevant data. Secondly, as compared with similar studies of Robson criteria conducted in African

countries, the study involved a relatively large sample size.

A Cross-Sectional Analysis of Caesarean Sections in The Light of The 10-Group Robson
Classification System: The First Report from Somalia

INTRODUCTION

The World Health Organization (WHO) announced in 1985 that the rate of caesarean section (CS)
should not exceed 10—15% regardless of the region or country.! This was not only necessary due to the
potential maternal and perinatal CS-associated risks, but also to inequities that emerged with the
growing practise of CS concerning accessibility to and affordability of CS .! Later in 2001, Michael
Robson attempted to classify CSs based on the following obstetric variables: parity, previous CS, onset
of labour, number of foetuses, gestational age, and foetal presentation; hence the 10 Robson groups.
Each group represents the absolute and relative contributions to the overall CS rate, with higher
contributions than specified in the Robson criteria indicating problems in the management of pregnant
women and their deliveries. This includes factors related to obstetric policies, the training and
experience of obstetricians, and the education and awareness of pregnant women.?

Since then, there have been a considerable number of studies aiming to reflect CS rates in
individual health care facilities, which provide a general impression about the frequencies of CS.3

These reports have mainly come from countries with well-established health care systems, which is not
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the case for Sub-Saharan African countries and other low-income countries. According to the 2017
WHO report, Somalia is among countries in which no report is available concerning CS rates in the light
of the Robson criteria.®

This study was designed to determine the share of CSs in deliveries performed in a tertiary
referral centre in Somalia as assessed in the lens of the 10-group Robson classification system.

METHODS
Study design and participants

This retrospective study included data on 3030 consecutive mothers who had deliveries from January 1,
2022, to July 1, 2023, at the department of obstetrics of Mogadishu Somali Turkey Training and
Research Hospital in Mogadishu, the capital city of Somalia. it is a dedicated centre particularly for
high-risk and referred cases.

Data collection

Data on pregnant women were retrieved from admission-to-discharge electronic hospital records and
delivery registries. In addition to maternal age and a detailed inquiry into the past obstetric history of
each participant, including parity and previous CS, particular attention was given to delivery-specific
information concerning parity (nulliparity or multiparity), onset of labour (spontaneous, induced, or CS
before labour), foetal presentation/lie (cephalic, breech, transverse or oblique), number of foetuses
(single or multiple), mode of delivery (vaginal or CS), and gestational age (term or preterm). Neonatal
data included stillbirths, APGAR score, birth weight, and the need for admission to the neonatal
intensive care unit (NICU)).

All women underwent ultrasound examination at admission. Gestational age was calculated from
the last menstrual period in combination with obstetric ultrasound examination performed until 20
weeks of pregnancy. In case of unknown last menstrual period or no early ultrasound, gestational age
was estimated based on admission ultrasound examination. Birth weight < 2,500 g was considered

preterm and birth weight > 2,500 g was considered term. This strategy has been employed in other

studies conducted in similar settings.>”-8

Inclusion criteria were maternal age 15-47 years, at least 28 weeks of gestation, and a birth weight
of at least 1000 g. Women were excluded in the presence of any of the following: uterine rupture, any
traumatic wound that could affect delivery, (<28 weeks), birth weight (<1,000 g) and incomplete

clinical or hospital data.

Seven mothers had uterine rupture, one mother was shut gun CS. Data from 60 women could not

be completed and were considered missing. These patients were not included in the final analysis.

Caesarean Section Rate based on Robson criteria

Data were categorised according to the Robson Classification Report table [6] as designed by seven
columns: Column 1 indicating the type of the group; Column 2 number of CS in group; Column 3
Number of women in group; Column 4 Group Size (%); Column 5 Group CS rate (%); Column 6
absolute group contribution to overall CS rate (%) and Column 7 Relative contribution of group to
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overall CS rate (%). Absolute contribution was defined as the percentage of the number of CSs in each
group divided by the total number of women delivered in the hospital during the study period. Relative
contribution was defined as the percentage of the number of CSs in each group divided by the total
number of CSs performed in the hospital during the study period.

Data processing and analysis

Data were processed using the Statistical Package for Social Sciences (SPSS) version 29 (IBM Corp.,
Armonk, N.Y.; USA). Quantitative data were expressed as means, standard deviation (SD), median,
minimum, and maximum, and qualitative data as frequencies and percentages. Each patient’s data were
coded according to the Robson specifications and after computing group variables, multiple response

analysis was made.

RESULTS

Sociodemographic and obstetric characteristics

During the study period, 3097 women were admitted for delivery, of whom 3030 were eligible for the
analysis. A total of 67 women were excluded because of incomplete clinical or hospital data (n=60),
uterine perforation (n=6) and gunshut (n=1). The characteristics of the participants are summarised in
Table 1. The mean age was 26.5+5.6 years (range 15-47). The median parity was 3 (range 1-15). A total
of 2966 single and 64 multiple (63 twins, 1 triplet) deliveries occurred at a mean of 37.7£3.1 weeks
(range 28-42). Of 3030 women, 1874 (61.85%) had NVD and 1156 (38.15%) had CS.

The mean birth weight was 2,959+743 grams. A total of 550 women had no early ultrasound
examination or could not remember their last menstrual period; therefore, gestational age was estimated

based on ultrasound examination and birth weight.

During the 18 months of the study, according to the Robson classification, the first five most
populated patient groups in descending order fell into Robson groups of 3, 10, 1, 5, and 4. The largest
proportion of the deliveries (n=1188, 39.2%) fell into Group 3, featuring multiparous women with no
previous CS, >37 gestational weeks, single foetus, and cephalic presentation, ending with spontaneous
labour. The next largest proportion (n=632, 20.9%) met the criteria for Group 10, featuring all preterm,
single deliveries with cephalic presentation, including previous CSs. Group 1 included 477 deliveries
(15.7%), featuring nulliparous women, >37 gestational weeks, single foetus, and cephalic presentation,
ending with spontaneous labour. The fourth place was taken by 351 deliveries (11.6%) and fell into
Group 5, having the features of > 37 weeks of gestation, single foetus, cephalic presentation, and all
previous deliveries by CS. The fifth most common form of deliveries (n=122, 4.0%) had the
characteristics of Group 4, with multiparous women with no history of previous CS, >37 gestational
weeks, single foetus, and cephalic presentation, ending with induction of labour or CS before the onset

of labour (Table 2).
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In these five groups (Group 3, 10, 1, 5, and 4), rates of CS were 8.7% (103/1188), 45.1%
(285/632), 24.5% (117/477), 98.0% (344/351), and 82.8% (101/122), retrospectively (Table 2).

Among the five most populated Robson groups, the highest absolute and relative contributions
to CSs was found in Group 5 with 11.35% and 29.8%, respectively, followed by Group 10 with
corresponding contributions of 9.4% and 24.7%. In the remaining three Robson groups (Group 1, 3, 4),
the absolute and relative contributions showed an acute decrease starting with Group 1 to 3.86% and
10.1%, respectively, with incremental decreases to 3.4% and 8.9% in Group 3 and to 3.33% and 8.7%
in Group 4 (Table 2).

The total share of the five most populated Robson groups in terms of CSs among all deliveries
(n=3030) was 31.34%. The total share of the same groups in terms of CSs among all CSs (n=1156) was
82.2% (Table 2).

DISCUSSION

According to the most recent the World Health Organization (WHO) 2017 report, Somalia is indicated
among a few countries where no data are said to be available concerning the Robson classification®;
hence, CS rates with a considerable sample size (n=3030) and long period of analysis (18 months), the
current study represents the first comprehensive report from one of the most specialised hospitals in
Somalia delivering healthcare to high-risk patients, particularly with services to pregnant women and

newborns.

The Robson classification was developed and has been proposed to be used as a tool to monitor
and compare CS rates in the same setting over time and between different settings, amid a progressive
increase in the rate of deliveries by CS worldwide, posing a major public health concern about potential

maternal and perinatal risks, inequity in access and cost issues.b

Our findings show that, during an 18-month period, a total of 3030 women delivered for which
1217 CSs were performed. Based on the Robson classification, Group 3 comprised the highest number
of women (n=1188, 39.2%) contributing to CSs with an absolute rate of 3.4% and a relative rate of
8.5%. In comparison with reports from developed countries®!!, the size of Group 3 was considerably
larger, which is consistent with the social characteristics of Somalia where women have more than one
child rather than only one child. However, the absolute and relative contributions of Group 3 to CSs
were relatively greater than reports from developed countries, mainly because of the hospital’s referral
status for high-risk pregnancies (severe preeclampsia, vasa previa, and intrauterine growth retardation,
etc.) as well as due to some degree of indiscriminate CS applications. In accordance with the WHO

recommendation, it would be reasonable to assess Group 3 together with Group 4 because of similarities
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in the characteristics of the two groups (multiparous, single cephalic, >37 weeks, and no previous CS)
except for the type of labour onset (spontaneous versus induced or CS) [6]. Despite being the fifth most
populated group, the size of Group 4 was 4.0%, with absolute and relative contributions to CS of 3.33%,
and 8.7%, respectively. The sum of the two group sizes was 43.2%, which is greater than 30% proposed
by the WHO for countries where women usually have the first child. The WHO states that for women
with more than one child, this sum may exceed 30%°, which is just the case for Somali women. Among
reproductive women in this cohort, the rate of multiparity was 72%, accounting for the higher rate for

the sum of the two groups.

In Group 10, which had the second largest size with 20.9%, the absolute and relative
contributions of the group were 9.4%, and 24.7%, respectively. This group size was considerably greater
than 5% reported by the WHO for normal risk settings, as well as by studies from Germany (12.2%)°
and Ethiopia (15.9%).? This finding has main implications: a fifth of reproductive Somali women have
the problem of preterm deliveries which also pose other challenges such as foetal growth restriction or
pre-eclampsia and other pregnancy or medical complications. As a corollary, 45.1% of women having
these problems underwent CS in this group, accounting for nearly a quarter of all CSs performed in this
cohort. This also indicates the crucial importance of Turkey Hospital in the capital city of Somalia
serving Somali women as a tertiary referral centre with highly dedicated healthcare professionals and a

sophisticated obstetric clinic and NICU.

In our analysis, the CS rates in Group 1 and Group 2 were considerably higher at 24.5% and
85.1%, respectively, as compared with the original WHO recommendation of 9.8% and 39.9%,
respectively, and other reports in the literature.°-!! This discrepancy mainly resulted from the higher
number of women who had been referred to our centre with a diagnosis of severe preeclampsia. This
phenomenon is a unique problem to underdeveloped countries like Somalia, where access to prenatal
monitoring is extremely restricted because of limited sources and the low level of education. Another
feature that distinguishes Somalia from many countries is that pregnant women are free by law to choose
CS either before or after initiation of spontaneous labour. These two factors might be influential in

making Group 1 the third, and Group 2 the sixth significant contributors to the overall CS rate.

In Group 5, we found the second highest CS rate at 98.0% following Group 9 (100%). This is
reasonable because this group involves pregnancies following previous CS where subsequent CS is
almost inevitable. There appears to be two ways to decrease the CS rate in this group as well as the rates
of absolute and relative group contributions to the overall CS. As the necessity for CS primarily arises
from a previous CS, the CS rate in Group 5 cannot be reduced unless CS rates are lowered in the

preceding groups. Second, the routine practise in obstetrics unfortunately is adopting a CS strategy
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following a previous CS, despite the presence of a universal consensus about the safety of and thus the
necessity for a subsequent vaginal delivery in eligible women following a single previous lower segment

CS. Therefore, attempting vaginal delivery in this setting would decrease the CS rate in Group 5.

CONCLUSIONS
Identification of the Robson groups that contribute the most to the overall CS is important to determine
possible modifiable factors in our attempts to reduce the CS rate. Our findings show that Somalia has a

long way to attain desirable CS rates within each Robson category.
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Table 1 Clinical and obstetrics characteristics of the participants (n=3030)
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Age (years)
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>18 <35 2667 88.0

>35 302 10.0
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Primiparity 849 28.0
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Multiparity (2-4
deliveries)
Grand multiparity (=5
deliveries)
Gestational age (weeks)?
<37
>37
Onset of labour
Spontaneous
Induced
CS before onset of
labour
Previous CS
Foetal presentation/lie (single
pregnancy)
Cephalic
Breech
Transverse/Oblique
Number of fetus
Single
Multiple
Twins
Tripled
Mode of delivery
Vaginal delivery
Ceasarean section
Mode of operation
Emergency
Scheduled
Foetal outcomes
Live birth
NICU admission
Stillbirth
Birth weight (g) (n=3095)°
>1000 <1500
>1500 <2500
>2500

1266

915

698
2332

2079
73
468

410

2884
63
19

2966
64
63

1

1874
1156

529
627

2983
406
112

189
492
2414

BMJ Open

41.8

30.2

23.0
77.0

68.6
24
15.4

13.5

97.2
2.1
0.6

97.9
2.1

61.85
38.15

45.8
54.2

96.4
13.6
3.6

6.1
15.9
78.0

N:number, %:percentage, NICU: the neonatal intensive care unit, CS: Caesarean section, g:gram
aFor 550 women with unknown gestational age, birth weight was used as a proxy indicator, 134 newborns had birth
weight < 2,500 g and were considered < 37 weeks whereas 416 newborns had birth weight > 2,500 g and were

considered > 37 weeks.

PRate calculated per total number of babies born

Table 2 The Robson Classification Report Table
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Setting name: Mogadishu Somali Turkey Training and Research Hospital

in Somalia

period: January 1, 2022, to July 1, 2023
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Column 1 Column2 Column3 Column 4 ColumnS Column 6 Column 7
Robson criteria Number of ~ Number of  Group Sizel (%) GroupCS  Absolute group  Relative
CS women rate2 (%)  contributionto  group
(n=1516) (n=3030) overall CS contribution
rate3 (%) to overall CS
rate? (%)
Group 1: Nulliparous, 117 477 15.7 24.5 3.86 10.1 5-9
single cephalic, >37 3
weeks, in spontaneous %
labour <
o
Group 2: Nulliparous, 97 114 3.8 85.1 3.20 8.4 Z
single cephalic, >37 g
weeks, induced or CS =
before labour. %
2a: Labour induced 7 24 0.8 29.2 0.23 0.60 2
2b: Pre-labour CS 90 90 3.0 100 2.97 7.80 E |
w m
Group 3: Multiparous 103 1188 39.2 8.7 3.40 8.9 23
= D«
(excluding previous CS), %§'1
single cephalic,>37 g% |
weeks, in spontaneous °=
[CER
labour. 5% |
D
Group 4: Multiparous 101 122 4.0 82.8 3.33 8.7 23
c
(excluding previous CS), g’%}
single cephalic, >37 g a
weeks, induced or CS g_v.f
before labour. >
4a: Labour induced 9 30 0.3 30 0.29 0.8 S
4b: Pre-labour CS 92 92 3.7 100 3.04 7.9 S
«
Group 5: Previous CS, 344 351 11.6 98.0 11.35 29.8 »
]
single cephalic, > 37 o
weeks 3
Group 6: All nulliparous 18 25 0.8 72.0 0.59 1.6 =
women with a single 3
breech pregnancy ZST
Group 7: All multiparous 22 38 1.3 57.9 0.73 1.9 S
breeches (including 3
previous CS)
Group 8: All multiple 50 64 2.1 78.1 1.65 43

pregnancies (including
previous CS)
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Group 9: All women with a 19 19 0.6 100 0.63 1.6
single pregnancy with a

transverse or oblique lie,

including women with

previous CS(s)

Group 10: All single 285 632 20.9 45.1 9.40 24.7
cephalic, <37 weeks
(including previous CS)

These totals and percentages come from the data in the table.

IGroup size (%) = n of women in the group / total N women delivered in the hospital x 100

2Group CS rate (%) = n of CSs in the group / total N of women in the group x 100

3Absolute contribution (%) = n of CSs in the group / total N of women delivered in the hospital x 100
“Relative contribution (%) = n of CSs in the group / total N of CSs in the hospital x 100

N:number, %:percentage, NICU: the neonatal intensive care unit, CS: Caesarean section, g:gram

aFor 550 women with unknown gestational age, birth weight was used as a proxy indicator, 134 newborns had birth weight
< 2,500 g and were considered < 37 weeks whereas 416 newborns had birth weight > 2,500 g and were considered > 37
weeks. PRate calculated per total number of babies born
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A Cross-Sectional Analysis of Caesarean Sections According to the Robson 10-Group
Classification System: The First Report from Somalia

Objectives Caesarean section (CS) is an important indicator of access to, and quality of maternal health
services. The World Health Organization (WHO) recommends the Robson 10-group classification
system as a global standard for assessing, monitoring and comparing CS rates at all levels. Identification
of the Robson groups that contribute the most to the overall CS is important to determine possible
modifiable factors in our attempts to reduce the CS rate. This study was designed to analyse CS
deliveries performed in a tertiary referral centre in Somalia according to the Robson 10-group
classification system.

Design This retrospective study included data on consecutive mothers who had deliveries from January
1, 2022, to July 1, 2023.

Methods Data were categorised according to the Robson Classification in seven columns. Each
patient’s data were coded according to the Robson specifications.

Results A total of 3030 deliveries were analysed. Of these 1156 (38.2 %) were CS. Among the five
largest Robson groups, the highest absolute contribution to CSs was found in Group 5 with 11.4 %
followed by Group 10 with corresponding contribution of 9.4%. In the remaining three Robson groups
(Group 1, 3, 4), the absolute contribution showed an acute decrease starting with Group 1 to 3.9 %, with
incremental decreases to 3.4% in Group 3 and to 3.3% in Group 4. The total percentages of CSs among
all deliveries (n=3030) and among all CSs (n=1156) in the five largest Robson groups were 31.3% and
82.2%, respectively

Conclusion Our analysis showed higher CS rates in each category of the Robson classification system,
which can be attributed to the current undesired level of healthcare in Somalia.

Key words: Caesarean section, Robson Classification, Somalia
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Strengths and limitations of this study

The sole limitation to our study is that relatively higher thresholds for GA (>28 weeks) and birth weight
(=1,000 g) were accepted to define foetal viability, which is reasonable given the present circumstances

of newborn intensive care in Somalia.
Nonetheless, the current study has two strengths to be mentioned.

It represents the first study in Somalia reporting delivery data as concerned with the Robson Ten Group

Classification System with complete availability to relevant data.

Secondly, as compared with similar studies of Robson criteria conducted in African countries, the study

involved a relatively large sample size.

Ethics approval and consent to participate

The study was approved by the Mogadishu Somali Turkey Training and Research Hospital Institutional
Review Board (IRB) (Permission number: MSTH/15148/22.08.2023/827). Obtaining inform consent
was waived by the IRB due to the retrospective design of the study. The study was performed in
accordance with the principles and guidelines of the Declaration of Helsinki. Analysis and reporting of
the results are in compliance with the Strengthening the Reporting of Observational Studies in

Epidemiology (STROBE) checklist.

A Cross-Sectional Analysis of Caesarean Sections According to the Robson 10-Group
Classification System: The First Report from Somalia

INTRODUCTION

In 2015 and 2021, the World Health Organization (WHO) proposed adopting the Robson classification
system, developed by Michael Robson in 2001, for assessing, monitoring and comparing CS rates over
time and between different institutions, regions and countries.!> The Robson system include specific
obstetric variables: parity, previous CS, onset of labour, number of foetuses, gestational age, and foetal
presentation; hence the 10 Robson groups.’The WHO recommended the use of the Robson 10-group
classification system for assessing, monitoring and comparing CS rates over time and between different
institutions, regions and countries.? In 2021 update, although the WHO does not recommend a specific
CS rate for countries to achieve at population level, it is emphasized that CS rates up to 10% are highly
associated with reductions in maternal and newborn mortality rates. In contrast, CS rates exceeding 10%
have been shown to have no benefit in decreased maternal and newborn mortality and may cast doubt
on the actual necessity of CSs.!

In Robson classification, each Robson group represents a cohort of women with similar obstetric
characteristics. CS rates higher than given in the Robson system may indicate problems in the
management of pregnant women and their deliveries, resulting from obstetric policies, the training and
experience of obstetricians, and the education and awareness of pregnant women.*

There have been a considerable number of studies aiming to reflect CS rates in individual health
care facilities.>”’ These reports have mainly come from countries with well-established health care

systems, which is not the case for Sub-Saharan African countries and other low-income countries.
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According to the 2017 WHO report, Somalia is among countries in which no report is available
concerning CS rates in the light of the Robson criteria.3

This study was designed to analyse CS deliveries performed in a tertiary referral centre in
Somalia according to the Robson 10-group classification system.

METHODS
Study design and participants

This retrospective study evaluated included 3097 consecutive mothers who had deliveries from January
1, 2022, to July 1, 2023, at the department of obstetrics of Mogadishu Somali Turkey Training and
Research Hospital in Mogadishu, the capital city of Somalia. it is a dedicated centre particularly for
high-risk and referred cases.

Data collection

Data on pregnant women were manually retrieved from admission-to-discharge electronic hospital
records and delivery registries by the authors and manually transferred to spreadsheets. Finally, all data
and spreadsheets were independently checked by two obstetricians. In addition to maternal age and a
detailed inquiry into the past obstetric history of each participant, including parity and previous CS,
particular attention was given to delivery-specific information concerning parity (nulliparity or
multiparity), onset of labour (spontaneous, induced, or CS before labour), foetal presentation/lie
(cephalic, breech, transverse or oblique), number of foetuses (single or multiple), mode of delivery
(vaginal or CS), and gestational age (GA) (term or preterm). Neonatal data included stillbirths, APGAR
score, birth weight, and the need for admission to the neonatal intensive care unit (NICU).

All women underwent ultrasound examination at admission. Gestational age was calculated from
the last menstrual period in combination with obstetric ultrasound examination performed until 20
weeks of pregnancy. In case of unknown last menstrual period or no early ultrasound, GA was estimated
based on admission ultrasound examination. In addition to ultrasound examination at admission, birth
weights <2500 g and > 2500 g were considered in favour of preterm and term deliveries, respectively.
In case of inconsistency between ultrasound examination and birth weight, the decision for a term or

preterm delivery was based on the birth weight. This strategy has been employed in other studies

conducted in similar settings.>%°

Inclusion criteria were at least 28 weeks of gestation and a birth weight of at least 1000 g. Women
were excluded in the presence of any of the following: uterine rupture, any traumatic wound that could

affect delivery, (GA<28 weeks), birth weight (<1000 g) and incomplete clinical or hospital data.
Patients and public involvement

There was no patient or public involvement in planning or executing this study. There are no plans to
disperse the results of our research to study participants or the applicable patient community. However,

results are being disseminated among the professional communities of Somali and to policymakers, with
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the intent to inform future health policy decisions. We would like to thank Somali women for their

participation in this study.

Caesarean Section Rate based on Robson criteria

Data were categorised according to the Robson Classification Report table as designed by seven
columns: Column 1 indicating the type of the group; Column 2 number of CS in group; Column 3
Number of women in group; Column 4 Group Size (%); Column 5 Group CS rate (%); Column 6
absolute group contribution to overall CS rate (%) and Column 7 Relative contribution of group to
overall CS rate (%). Absolute contribution was defined as the percentage of the number of CSs in each
group divided by the total number of women delivered in the hospital during the study period. Relative
contribution was defined as the percentage of the number of CSs in each group divided by the total
number of CSs performed in the hospital during the study period.?

Data processing and analysis

Data were processed using the Statistical Package for Social Sciences (SPSS) version 29 (IBM Corp.,
Armonk, N.Y.; USA). Continuous data were expressed as means, standard deviation (SD), median,
minimum, and maximum, and categorical data as frequencies and percentages. Each patient’s data were
coded according to the Robson specifications and after computing group variables, multiple response

analysis was made.

RESULTS

Sociodemographic and obstetric characteristics

During the study period, 3097 women were admitted for delivery, of whom 3030 were eligible for the
analysis. A total of 67 women were excluded from the study. Six mothers had uterine rupture, one
mother had gunshot-induced CS. Data from 60 women were incomplete. The characteristics of the
participants are summarised in Table 1. The mean age was 26.54+5.6 years (range 15-47). The median
parity was 3 (range 1-15). A total of 2966 single and 64 multiple (63 twins, 1 triplet) deliveries occurred
at a mean of 37.7+3.1 weeks (range 28-42). Of 3030 women, 1874 (61.9%) had normal vaginal delivery
and 1,156 (38.2%) had CS.

The mean birth weight was 2959+743 grams. A total of 550 women had no early ultrasound
examination or could not remember their last menstrual period; therefore, GA was estimated based on

ultrasound examination and birth weight or on the latter when there was inconsistency between the two.

During the 18 months of the study, the first five largest patient groups in descending order were
seem in Robson groups of 3, 10, 1, 5, and 4. The largest number of deliveries (n=1188, 39.2%) was
recorded in Group 3. The next largest number (n=632, 20.9%) was recorded for Group 10, followed by
Group 1 with 477 deliveries (15.7%), Group 5 with 351 deliveries (11.6%), and Group 4 with 122
deliveries (4.0%). In these five Robson groups (Group 3, 10, 1, 5, and 4), CS rates were 8.7%
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(103/1188), 45.1% (285/632), 24.5% (117/477), 98.0% (344/351), and 82.8% (101/122), respectively
(Table 2).

Among these five groups, Group 5 had the highest absolute (11.4%) and relative (29.8%)
contributions to CSs, followed with corresponding contributions in descending order by 9.4% and
24.7% in Group 10, 3.9 % and 10.1% in Group 1, 3.4% and 8.9% in Group 3, and 3.3% and 8.7% in
Group 4 (Table 2).

Among all deliveries (n=3030) and among all CSs (n=1156), CSs accounted for 31.3% and
82.2%, respectively, in the five largest Robson groups (Table 2).

DISCUSSION

In ‘Robson Classification Implementation Manual’ released by the WHO in 2017, Somalia was depicted
among the countries where there had been no data available on CS rates®. With CS rates of considerable
sample size (n=3030) and long-period of analysis (18 months), the current study represents the first
comprehensive report from one of the most specialised hospitals in Somalia delivering healthcare to

high-risk patients, particularly with services to pregnant women and newborns.

The Robson classification was developed and has been proposed to be used as a tool to monitor
and compare CS rates in the same setting over time and between different settings. Given the progressive
increase in CS rates worldwide, the WHO considers this trend a major public health concern bringing

about potential maternal and perinatal risks, inequity in access and cost issues.?

Our findings show that, during an 18-month period, a total of 3030 women delivered, for which
1156 CSs were performed. Based on the Robson classification, Group 3, which comprised the largest
number of women (n=1188, 39.2% of the study population), contributed only 8.5% to the overall rate
of CS (relative contribution). In comparison with reports from developed countries'®-!2, the size of
Group 3 was considerably larger, which is consistent with the social characteristics of Somalia where
women have more than one child. However, the relative contribution of Group 3 to CSs was greater
than reports from developed countries, mainly because of the hospital’s referral status for high-risk
pregnancies (severe preeclampsia, vasa previa, and intrauterine growth retardation, etc.). In accordance
with the manual on Robson Classification, it would be reasonable to assess Group 3 together with Group
4 because of similarities in the characteristics of the two groups (multiparous, single cephalic, >37
weeks, and no previous CS) except for the type of labour onset (spontaneous versus induced or CS).?
Despite being the fifth largest group, the size of Group 4 was 4.0%, with a relative contribution to CS
of 8.7%. The sum of the two group sizes was 43.2%, which is greater than 30% proposed by the manual

for countries where women usually have the first child. The manual states that for women with more
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than one child, this sum may exceed 30.0%?3, which is just the case for Somali women. Among
reproductive women in this cohort, the rate of multiparity was 72%, accounting for the higher rate for

the sum of the two groups.

In Group 10, which had the second largest size with 20.9%, the relative contribution of the group
was 24.7%. This group size was considerably greater than 5% reported by the manual for normal risk
settings, as well as by studies from Germany (12.2%)'% and Ethiopia (15.9%).> This finding has main
implications: a fifth of reproductive Somali women have the problem of preterm deliveries which also
pose other challenges such as foetal growth restriction or pre-eclampsia and other pregnancy or medical
complications. As a corollary, 45.1% of women having these problems underwent CS in this group,
accounting for nearly a quarter of all CSs performed in this cohort. This also indicates the crucial
importance of Turkey Hospital in the capital city of Somalia serving Somali women as a tertiary referral

centre with highly dedicated healthcare professionals and a sophisticated obstetric clinic and NICU.

In our analysis, the CS rates in Group 1 and Group 2 were considerably higher at 24.5% and
85.1%, respectively, as compared with the original manual recommendation of 9.8% and 39.9%,
respectively, and other reports in the literature.>!%-12 This discrepancy mainly resulted from the higher
number of women who had been referred to our centre with a diagnosis of severe preeclampsia. This
phenomenon is a unique problem to underdeveloped countries like Somalia, where access to prenatal
monitoring is extremely restricted because of limited sources and the low level of education. Another
feature that distinguishes Somalia from many countries is that pregnant women are free by law to choose
CS either before or after initiation of spontaneous labour. These two factors might be influential in

making Group 1 the third, and Group 2 the sixth significant contributors to the overall CS rate.

In Group 5, we found the second highest CS rate at 98.0% following Group 9 (100.0%). This is
reasonable because this group involves pregnancies following previous CS where subsequent CS is
almost inevitable. There appears to be two ways to decrease the CS rate in this group. As the necessity
for CS primarily arises from a previous CS, the CS rate in Group 5 cannot be reduced unless CS rates
are lowered in the preceding groups. Second, the routine practise in obstetrics unfortunately is adopting
a CS strategy following a previous CS, despite the presence of a universal consensus about the safety of
and thus the necessity for a subsequent vaginal delivery in eligible women following a single previous
lower segment CS. Therefore, attempting vaginal delivery in this setting would decrease the CS rate in

Group 5.

Considering the steps recommended by the Robson classification to assess type of population,
we derived the following conclusions: For step 1, the sum of Group 1 and Group 2 was 591, yielding a

percentage of 19.5%, being considerably lower than the ideal percentage of 38.1%. This discrepancy
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arises from the unique characteristics of Somalia and other low- and middle-income countries where
most of the population is represented by multiparous women, reducing the total size of Groupl and
Group 2. Therefore, higher percentages reported from some African countries with similar
characteristics to those of Somalia may cast doubt about their reliability.!3'* Our finding was consistent
with a report from Eastern Ethiopia.!> For step 2, the sum of Group 3 and Group 4 (n=1310)
corresponded to 43.2%. The proportion of multiparous women in Somalia now exerts a positive effect
on this result. Group sizes for this step do not differ much across African countries.!3!> As for the step
3, the proportion of the size of Group 5 to the total CS rate was 30%, indicating a higher total CS rate

in Somalia. The reported rates are 28% and 44% for Ethiopia'3 and Tanzania!4, respectively.

CONCLUSIONS
Our analysis showed higher CS rates in each category of the Robson classification system, which can

be attributed to the current undesired level of healthcare in Somalia.
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Table 1 Clinical and obstetrics characteristics of the participants (n=3030)

Characteristics Number (n) Percentage (%)
Age (years)
<18 61 2.0
>18 <35 2667 88.0
>35 302 10.0
Parity
Primiparity 849 28.0
Multiparity (2-4 1266 41.8
deliveries)
Grand multiparity (=5 915 30.2
deliveries)
Previous CS 410 13.5
Gestational age (weeks)
<37 698 23.0
>37 2332 77.0
Onset of labour
Spontaneous 2128 70.2
Induced 90 3.0
CS before onset of 812 26.8
labour
Foetal presentation/lie (single
pregnancy)
Cephalic 2884 97.2
Breech 63 2.1
Transverse/Oblique 19 0.6
Number of fetus
Single 2966 97.9
Multiple 64 2.1
Twins 63
Triplet 1
Mode of delivery
Vaginal delivery 1874 61.9
Vacuum 162 8.6
Ceasarean section 1156 38.2
Type of CS
Emergency 529 45.8
Scheduled 627 54.2

Foetal outcomes®
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APGAR 1.minute (mean+SD)
APGAR 5.minute (mean+SD)
Live birth
NICU admission®
Stillbirth
Birth weight (g) (n=3095)?
>1000 <1500
>1500 <2500
>2500

BMJ Open

7.1£2.2
8.0+2.4
2983
406
112

189
492
2414

96.4
13.6
3.6

6.1
15.9
78.0

N:number, %:percentage, NICU: the neonatal intensive care unit, CS: Caesarean section, g:gram
aRate calculated per total number of babies born

bfoetal outcomes include live births and stillbirths.
“The percentage of NICU admission was calculated from live births.

Table 2 Distribution of the Robson groups with their contributions to the overall CS rate*

Buipnjoul ‘1ybruAdoo Aq paroaloid

Setting name**: Mogadishu Somali Turkey Training and Research  Period: January 1, 2022, to July 1, 20237 J

Hospital in Somalia 82

Group Number  Number Group Sizel Group CS  Absolute Relative gf-j

of CSin  of women (o) rate2 (%)  group contributiGg

group in group contribution to  of group t¢ S

overall CS overall CSg »

rate3 (%) rate? (%) §§ |

Qo

o€

1: Nulliparous, single 117 477 15.7 24.5 3.9 10.1 ;”E

cephalic, >37 weeks, in 28

spontaneous labour 5;'
2: Nulliparous, single 97 114 3.8 85.1 3.2 8.4 5‘:,
cephalic, >37 weeks, gﬁ
induced or CS before 2
labour. a
2a: Labour induced 7 24 0.8 29.2 0.2 0.6 ‘é

2b: Pre-labour CS 90 90 3.0 100.0 3.0 7.8 ; 3

3: Multiparous 103 1188 39.2 8.7 3.4 8.9 3

(excluding previous § :

CS), single 2

cephalic,>37 weeks, in -

spontaneous labour. ‘

4: Multiparous 101 122 4.0 82.8 33 8.7 |

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

CS before labour.

4a: Labour induced 9

4b: Pre-labour CS

S: Previous CS, single 344

cephalic, > 37 weeks
6: All nulliparous
women with a single
breech pregnancy

7: All multiparous
breeches (including
previous CS)

8: All multiple

18

22

pregnancies (including

previous CS)
9: All women with a

single pregnancy with a
transverse or oblique lie,
including women with

previous CS(s)

10: All single cephalic, 285

<37 weeks (including
previous CS)

30
92
351

25

38

64

19

632

BMJ Open

0.3
3.7
11.6

0.8

1.3

2.1

0.6

20.9

30.0
100.0
98.0

72.0

57.9

78.1

100.0

45.1

0.3
3.0
11.4

0.6

0.7

1.7

0.6

9.4

Page 12 of 11

0.8
7.9
29.8

1.6

1.9

4.3

1.6

24.7

Total*

1156

3030

100.0%

38.2%

38.2%

100%

*These totals and percentages come from the data in the table.

IGroup size (%) = n of women in the group / total N women delivered in the hospital x 100

2Group CS rate (%) = n of CSs in the group / total N of women in the group x 100

3Absolute contribution (%) = n of CSs in the group / total N of women delivered in the hospital x 100

“4Relative contribution (%) = n of CSs in the group / total N of CSs in the hospital x 100

*67 women were excluded (6 uterine rupture, 1 gunshot-induced CS, 60 incomplete data).
**Cases for the Robson classification included deliveries with a birth weight>1000 g and gestational

age >28 weeks.
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A Cross-Sectional Analysis of Caesarean Sections According to the Robson 10-Group
Classification System: The First Report from Somalia

Background Caesarean section (CS) is an important indicator of access to and quality of maternal health
services. The World Health Organization (WHO) recommends the Robson 10-group classification
system as a global standard for assessing, monitoring and comparing CS rates at all levels. Identification
of the Robson groups that contribute the most to the overall CS is important to determine possible
modifiable factors in our attempts to reduce the CS rate. This study was designed to analyse CS
deliveries performed in a tertiary referral centre in Somalia according to the Robson 10-group
classification system.

Design This retrospective study included data on consecutive mothers who had deliveries from January
1, 2022, to July 1, 2023.

Methods Data were categorised according to the Robson Classification. Each patient’s data was coded
according to Robson’s specifications.

Results A total of 3030 deliveries were analysed. Of these 1,156 (38.2 %) were CS. Among the five
largest Robson groups, the highest absolute contribution to CSs was found in Group 5 with 11.4 %
followed by Group 10 with a corresponding contribution of 9.4%. In the next three largest Robson
groups (Group 1, 3, 4), the absolute contributions were 3.9%, 3.4%, and 3.3%, respectively. The total
percentages of CSs among all deliveries (n=3030) and among all CSs (n=1156) in the five largest
Robson groups were 31.3% and 82.2%, respectively.
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Conclusion Our analysis showed that the overall caesarean section rate was 38.2%, and those major
contributors were Robson Group 5 and 10.

Key words: Caesarean section, Robson Classification, Somalia

STRENGTHS AND LIMITATIONS OF THIS STUDY

e This is the first study from Somalia reporting delivery data as concerned with the Robson criteria.
e Foetal viability was defined with higher thresholds for gestational age (>28 weeks) and birth
weight (>=1,000 g).

A Cross-Sectional Analysis of Caesarean Sections According to the Robson 10-Group
Classification System: The First Report from Somalia

INTRODUCTION

In 2015 and 2021, the World Health Organization (WHO) proposed adopting the Robson classification
system, developed by Michael Robson in 2001, for assessing, monitoring and comparing Caesarean
section (CS) rates over time and between different institutions, regions and countries.!> The Robson
system include specific obstetric variables: parity, previous CS, onset of labour, number of foetuses,
gestational age, and foetal presentation; hence the 10 Robson groups.? In 2021 update, although the
WHO does not recommend a specific CS rate for countries to achieve at population level, it is
emphasized that CS rates up to 10% are highly associated with reductions in maternal and newborn
mortality rates. In contrast, CS rates exceeding 10% have been shown to have no benefit in decreased
maternal and newborn mortality and may cast doubt on the actual necessity of CSs.!

In Robson classification, each Robson group represents a cohort of women with similar obstetric
characteristics. CS rates higher than given in the Robson system may indicate problems in the
management of pregnant women and their deliveries, resulting from obstetric policies, the training and
experience of obstetricians, and the education and awareness of pregnant women.*

There have been a considerable number of studies aiming to reflect CS rates in individual health
care facilities.>”’7 These reports have mainly come from countries with well-established health care
systems, which is not the case for Sub-Saharan African countries and other low-income countries.?

This study was designed to analyse CS deliveries performed in a tertiary referral centre in
Somalia according to the Robson 10-group classification system.

METHODS

Study design and participants

This retrospective study evaluated included 3,097 consecutive mothers who had deliveries from January
1, 2022, to July 1, 2023, at the department of obstetrics of Mogadishu Somali Turkey Training and

Research Hospital in Mogadishu, the capital city of Somalia. it is a dedicated centre particularly for
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high-risk and referred cases. Analysis and reporting of the results are in compliance with the

Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) checklist.

Data collection

Data on pregnant women were manually retrieved from admission-to-discharge electronic hospital
records and delivery registries by the authors and manually transferred to spreadsheets. Finally, all data
and spreadsheets were independently checked by two obstetricians. In addition to maternal age and a
detailed inquiry into the past obstetric history of each participant, including parity and previous CS,
particular attention was given to delivery-specific information concerning parity (nulliparity or
multiparity), onset of labour (spontaneous, induced, or CS before labour), foetal presentation/lie
(cephalic, breech, transverse or oblique), number of foetuses (single or multiple), mode of delivery
(vaginal or CS), and gestational age (GA) (term or preterm). Neonatal data included stillbirths, APGAR
score, birth weight, and the need for admission to the neonatal intensive care unit (NICU).

All women underwent ultrasound examination at admission. Gestational age was calculated from
the last menstrual period in combination with obstetric ultrasound examination performed until 20
weeks of pregnancy. In case of unknown last menstrual period or no early ultrasound, GA was estimated
based on admission ultrasound examination. In addition to ultrasound examination at admission, birth
weights <2,500 g and > 2,500 g were considered in favour of preterm and term deliveries, respectively.
In case of inconsistency between ultrasound examination and birth weight, the decision for a term or

preterm delivery was based on the birth weight. This strategy has been employed in other studies

conducted in similar settings.>%1°

Inclusion criteria were at least 28 weeks of gestation and a birth weight of at least 1000 g. Women
were excluded in the presence of any of the following: uterine rupture, any traumatic wound that could

affect delivery, (GA<28 weeks), birth weight (<1,000 g) and incomplete clinical or hospital data.
Patients and public involvement

There was no patient or public involvement in planning or executing this study because of the
retrospective study. There are no plans to disperse the results of our research to study participants or the
applicable patient community. However, results are being disseminated among the professional

communities of Somali and to policymakers, with the intent to inform future health policy decisions.

Caesarean Section Rate based on Robson criteria

Data were categorised according to the Robson Classification Report table as designed by seven
columns: Column 1 indicating the type of the group; Column 2 number of CS in group; Column 3
Number of women in group; Column 4 Group Size (%); Column 5 Group CS rate (%); Column 6
absolute group contribution to overall CS rate (%) and Column 7 Relative contribution of group to
overall CS rate (%). Absolute contribution was defined as the percentage of the number of CSs in each
group divided by the total number of women delivered in the hospital during the study period. Relative
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contribution was defined as the percentage of the number of CSs in each group divided by the total
number of CSs performed in the hospital during the study period.?

Data processing and analysis

Data were processed using the Statistical Package for Social Sciences (SPSS) version 29 (IBM Corp.,
Armonk, N.Y.; USA). Continuous data were expressed as means, standard deviation (SD), median,
minimum, and maximum, and categorical data as frequencies and percentages. Each patient’s data were

coded according to the Robson specifications and after computing group variables.

RESULTS
Sociodemographic and obstetric characteristics

During the study period, 3,097 women were admitted for delivery, of whom 3030 were eligible
for the analysis. A total of 67 women were excluded from the study. Six mothers had uterine rupture,
one mother had gunshot-induced CS. Data from 60 women were incomplete. The characteristics of the
participants are summarised in Table 1. The mean age was 26.5+5.6 years (range 15-47). The median
parity was 3 (range 1-15). A total of 2,966 single and 64 multiple (63 twins, 1 triplet) deliveries occurred
at a mean of 37.743.1 weeks (range 28-42). Of 3,030 women, 1,874 (61.9%) had normal vaginal
delivery and 1,156 (38.2%) had CS.

The mean birth weight was 2,959+743 grams. A total of 550 women had no early ultrasound
examination or could not remember their last menstrual period; therefore, GA was estimated based on

ultrasound examination and birth weight or on the latter when there was inconsistency between the two.

During the 18 months of the study, the first five largest patient groups in descending order were
seem in Robson groups of 3, 10, 1, 5, and 4. The largest number of deliveries (n=1188, 39.2%) was
recorded in Group 3. The next largest number (n=632, 20.9%) was recorded for Group 10, followed by
Group 1 with 477 deliveries (15.7%), Group 5 with 351 deliveries (11.6%), and Group 4 with 122
deliveries (4.0%). In these five Robson groups (Group 3, 10, 1, 5, and 4), CS rates were 8.7%
(103/1188), 45.1% (285/632), 24.5% (117/477), 98.0% (344/351), and 82.8% (101/122), respectively
(Table 2).

Among these five groups, Group 5 had the highest absolute (11.4%) and relative (29.8%)
contributions to CSs, followed with corresponding contributions in descending order by 9.4% and
24.7% in Group 10, 3.9 % and 10.1% in Group 1, 3.4% and 8.9% in Group 3, and 3.3% and 8.7% in
Group 4 (Table 2).

Among all deliveries (n=3030) and among all CSs (n=1156), CSs accounted for 31.3% and
82.2%, respectively, in the five largest Robson groups (Table 2).
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DISCUSSION

Considering the Robson Classification system, with CS rates of considerable sample size (n=3030) and
a long period of enrolment (18 months), the current study represents the first comprehensive report from
one of the most specialised hospitals in Somalia delivering healthcare to high-risk patients, particularly

with services to pregnant women and newborns.

The Robson classification was developed and has been proposed to be used as a tool to monitor
and compare CS rates in the same setting over time and between different settings. Given the progressive
increase in CS rates worldwide, the WHO considers this trend a major public health concern bringing

about potential maternal and perinatal risks, inequity in access and cost issues.?

Our findings show that, during an 18-month period, a total of 3030 women delivered, for which
1156 CSs were performed. Based on the Robson classification, Group 3, which comprised the largest
number of women (n=1188, 39.2% of the study population), contributed only 8.5% to the overall rate
of CS (relative contribution). In comparison with reports from developed countries!!*!3, the size of
Group 3 was considerably larger, which is consistent with the social characteristics of Somalia where
women have more than one child. However, the relative contribution of Group 3 to CSs was greater
than reports from developed countries, mainly because of the hospital’s referral status for high-risk
pregnancies (severe preeclampsia, vasa previa, and intrauterine growth retardation, etc.). In accordance
with the manual on Robson Classification, it would be reasonable to assess Group 3 together with Group
4 because of similarities in the characteristics of the two groups (multiparous, single cephalic, >37
weeks, and no previous CS) except for the type of labour onset (spontaneous versus induced or CS).?
Despite being the fifth largest group, the size of Group 4 was 4.0%, with a relative contribution to CS
of 8.7%. The sum of the two group sizes was 43.2%, which is greater than 30% proposed by the Robson
Implementation Manual for countries where women usually have the first child. The Robson
Implementation Manual states that for women with more than one child, this sum may exceed 30.0%?°,
which is just the case for Somali women. Among reproductive women in this cohort, the rate of

multiparity was 72%, accounting for the higher rate for the sum of the two groups.

In Group 10, which had the second largest size with 20.9%, the relative contribution of the group
was 24.7%. This group size was considerably greater than 5% reported by the manual for normal risk
settings, as well as by studies from Germany (12.2%)'! and Ethiopia (15.9%).> This finding has main
implications: a fifth of reproductive Somali women have the problem of preterm deliveries which also
pose other challenges such as foetal growth restriction or pre-eclampsia and other pregnancy or medical
complications. As a corollary, 45.1% of women having these problems underwent CS in this group,

accounting for nearly a quarter of all CSs performed in this cohort. This also indicates the crucial
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importance of Turkey Hospital in the capital city of Somalia serving Somali women as a tertiary referral

centre with highly dedicated healthcare professionals and a sophisticated obstetric clinic and NICU.

In our analysis, the CS rates in Group 1 and Group 2 were considerably higher at 24.5% and
85.1%, respectively, as compared with the original manual recommendation of 9.8% and 39.9%,
respectively, and other reports in the literature.>!!*!3 This discrepancy mainly resulted from the higher
number of women who had been referred to our centre with a diagnosis of severe preeclampsia. This
phenomenon is a unique problem to underdeveloped countries like Somalia, where access to prenatal
monitoring is extremely restricted because of limited sources and the low level of education. Another
feature that distinguishes Somalia from many countries is that pregnant women are free by law to choose
CS either before or after initiation of spontaneous labour. These two factors might be influential in

making Group 1 the third, and Group 2 the sixth significant contributors to the overall CS rate.

In Group 5, we found the second highest CS rate at 98.0% following Group 9 (100.0%). This is
reasonable because this group involves pregnancies following previous CS where subsequent CS is
almost inevitable. There appears to be two ways to decrease the CS rate in this group. As the necessity
for CS primarily arises from a previous CS, the CS rate in Group 5 cannot be reduced unless CS rates
are lowered in the preceding groups. Second, the routine practise in obstetrics unfortunately is adopting
a CS strategy following a previous CS, despite the presence of a universal consensus about the safety of
and thus the necessity for a subsequent vaginal delivery in eligible women following a single previous
lower segment CS. Therefore, attempting vaginal delivery in this setting would decrease the CS rate in

Group 5.

Considering the steps recommended by the Robson classification to assess type of population,
we derived the following conclusions: For step 1, the sum of Group 1 and Group 2 was 591, yielding a
percentage of 19.5%, being considerably lower than the ideal percentage of 38.1%. This discrepancy
arises from the unique characteristics of Somalia and other low- and middle-income countries where
most of the population is represented by multiparous women, reducing the total size of Groupl and
Group 2. Therefore, higher percentages reported from some African countries with similar
characteristics to those of Somalia may cast doubt about their reliability.!*!> Our finding was consistent
with a report from Eastern Ethiopia.'® For step 2, the sum of Group 3 and Group 4 (n=1310)
corresponded to 43.2%. The proportion of multiparous women in Somalia now exerts a positive effect
on this result. Group sizes for this step do not differ much across African countries.!#1¢ As for the step
3, the proportion of the size of Group 5 to the total CS rate was 30%, indicating a higher total CS rate

in Somalia. The reported rates are 35.2% and 32.8for Tanzania'> and Ethiopial®, respectively.
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One limitation to this study is that we defined foetal viability with higher thresholds for
gestational age (>28 weeks) and birth weight (>1,000 grams) as compared with those reported for
developed countries. In the presence of a gestational age of less than 28 weeks and a birth weight of less
than 1,000 grams, the likelihood of a newborn to survive is considerably low due to limited healthcare

settings in Somalia.

CONCLUSIONS

Our analysis identified the contribution of each group to the caesarean section (CS) rate in each
category of the Robson classification system in a tertiary healthcare centre in Somalia. The overall CS
rate was 38.2%, and those major contributors were Robson Group 5 and 10. This study also revealed
the next largest contributor to the CS rate among low-risk groups (Robson 1, 3, and 4). These target
groups require more in-depth analysis to identify possible modifiable factors and to apply specific
interventions to reduce the CS rate. To improve maternity care practices, it is recommended that the
federal and regional ministries of health prioritize the implementation of Robson's 10-group
classification system as an audit tool in all hospitals in Somalia. This would enable monitoring of the
caesarean delivery rate, facilitate comparisons, and allow for the identification and revision of practice
gaps in each hospital. The classification will also let us implement strategies to reduce the frequency
of medically unnecessary primary CS.
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Table 1 Clinical and obstetrics characteristics of the participants (n=3030)

Characteristics Number (n) Percentage (%)
Age (years)
<18 61 2.0
>18 <35 2,667 88.0
>35 302 10.0
Parity
Primiparity 849 28.0
Multiparity (2-4 1,266 41.8
deliveries)
Grand multiparity (=5 915 30.2
deliveries)
Previous CS 410 13.5
Gestational age (weeks)
<37 698 23.0
>37 2,332 77.0
Onset of labour
Spontaneous 2,145 68.6
Induced 73 2.4
CS before onset of 812 15.4
labour
Foetal presentation/lie (single
pregnancy)
Cephalic 2,884 97.2
Breech 63 2.1
Transverse/Oblique 19 0.6
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1
2
3 Number of fetus
4 Single 2,966 97.9
. Multiple 64 2.1
7 Twins 63
8 Triplet 1
9 Mode of delivery
10 Vaginal delivery 1,874 61.9
1 Vacuum 162 8.6
g Caesarean section 1,156 38.2
14 Type of CS
15 Emergency 529 45.8
16 Scheduled 627 54.2
17 Foetal outcomes®
18 APGAR 1.minute (mean+SD) 7.1£2.2
;g APGAR 5.minute (mean+SD) 8.0+2.4
21 Live birth 2,983 96.4
22 NICU admission® 406 13.6
23 Stillbirth 112 3.6
24 Birth weight (g) (n=3095)?
25 >1000 <1500 189 6.1
26 >1500 <2500 492 15.9
2 >2500 2,414 78.0
29 N:number, %:percentage, SD: standard deviation, NICU: the neonatal intensive care unit, CS: Caesarean section,
gram

2(1) agR%lte calculated per total number of babies born

foetal outcomes include live births and stillbirths.
g g °The percentage of NICU admission was calculated from live births.
34
35
36
37
38  Table 2 Distribution of the Robson groups with their contributions to the overall CS rate*
39
40
41

-
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42 Setting**: Mogadishu Somali Turkey Training and Research Hospital in

43 Somalia

Period: January 1, 2022, to July 1, 2023

45  Group !
46 CSin
47 group

women in
group

Number of  Number of  Group Sizel (%)

Group CS
rate? (%)

Absolute group
contribution to
overall CS

rate3 (%)

Relative
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=
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of group to%-
overall CS &
rate? (%)

1: Nulliparous, single 117
54 cephalic, >37 weeks, in

55 spontaneous labour

2: Nulliparous, single 97
58 cephalic, >37 weeks,

477 15.7

114 3.8

24.5

85.1

3.9

32
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CS: Caesarean section

*These totals and percentages come from the data in the table. 'Group size (%) = n of women in the group / total N wome

delivered in the hospital x 100
2Group CS rate (%) = n of CSs in the group / total N of women in the group x 100

3Absolute contribution (%) = n of CSs in the group / total N of women delivered in the hospital x 100

30
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induced or CS before
labour.
2a: Labour induced 7 24 0.8 29.2 0.2 0.6
2b: Pre-labour CS 90 90 3.0 100.0 3.0 7.8
3: Multiparous (excluding 103 1,188 39.2 8.7 34 8.9
previous CS), single
cephalic,>37 weeks, in
spontaneous labour.
4: Multiparous (excluding 101 122 4.0 82.8 33 8.7 a‘?
previous CS), single 3
[¢°]
cephalic, >37 weeks, -
induced or CS before E
labour. %
4a: Labour induced 9 30 0.3 30.0 0.3 0.8 “:j’
4b: Pre-labour CS 92 92 3.7 100.0 3.0 7.9 5
[¢]
5: Previous CS, single 344 351 11.6 98.0 11.4 29.8 s
cephalic, > 37 weeks E
6: All nulliparous women 18 25 0.8 72.0 0.6 1.6 s
with a single breech e
pregnancy 2
= D«
7: All multiparous 22 38 1.3 57.9 0.7 1.9 2o
breeches (including g% |
previous CS) ° i |
o ‘
8: All multiple 50 64 2.1 78.1 1.7 4.3 =5
D oD
pregnancies (including 23
. o C
previous CS) %,;
9: All women with a single |9 19 0.6 100.0 0.6 1.6 - %
pregnancy with a XY
transverse or oblique lie, @
including women with >
previous CS(s) E’;_
10: All single cephalic, 285 632 20.9 45.1 9.4 24.7 =
<37 weeks (including 3
previous CS) o
Total* 1156 3030 100.0% 38.2% 38.2% 100% 3
Q
g
>
>
=3
@
é.

“4Relative contribution (%) = n of CSs in the group / total N of CSs in the hospital x 100

*67 women were excluded (6 uterine rupture, 1 gunshot-induced CS, 60 incomplete data).
**Cases for the Robson classification included deliveries with a birth weight>1000 g and gestational age >28 weeks.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

Page 13 of 12

oNOYTULT D WN =

BMJ Open

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

R e

* (s3gv) Inaladns juswaublasug

e

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid


http://bmjopen.bmj.com/

BMJ Open

BM) Open

A Cross-Sectional Analysis of Caesarean Sections According
to the Robson 10-Group Classification System in Somalia

Journal:

BMJ Open

Manuscript ID

bmjopen-2024-086525.R3

Article Type:

Original research

Date Submitted by the
Author:

23-Nov-2024

Complete List of Authors:

Barut, Adil; Somalia Mogadishu Turkey Recep Tayyip Erdogan Training
and Research Hospital, Obstetrics and Gynaecology Department

Erkok, Umut; Somalia Mogadishu Turkey Recep Tayyip Erdogan Training
and Research Hospital, Obstetrics and Gynecology Department

Hassan, Hiba Bashir; Somalia Mogadishu Turkey Recep Tayyip Erdogan
Training and Research Hospital, Obstetrics and Gynaecology Department

<b>Primary Subject
Heading</b>:

Obstetrics and gynaecology

Secondary Subject Heading:

Medical education and training

Keywords:

Reproductive medicine < GYNAECOLOGY, Minimally invasive surgery <
GYNAECOLOGY, Urogynaecology < GYNAECOLOGY

SCHOLA

RONE™
Manuscripts

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘saiIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloaloid

* (s3gv) Jnauadns juswaublasug
| ap anbiydeiBollqig sousby 1e GZoz ‘ZT aung uo /wod fwg uadolway/:dny wolj pspeojumod "szoz Arenuer TT U0 GZ5980-7202-uadolwag/9eTT 0T Se paysiignd isiy :uado (NG


http://bmjopen.bmj.com/

Page 1 of 12

oNOYTULT D WN =

BMJ Open

BM)

I, the Submitting Author has the right to grant and does grant on behalf of all authors of the Work (as defined
in the below author licence), an exclusive licence and/or a non-exclusive licence for contributions from authors
who are: i) UK Crown employees; ii) where BMJ has agreed a CC-BY licence shall apply, and/or iii) in accordance
with the terms applicable for US Federal Government officers or employees acting as part of their official
duties; on a worldwide, perpetual, irrevocable, royalty-free basis to BMJ Publishing Group Ltd (“BMJ”) its
licensees and where the relevant Journal is co-owned by BMJ to the co-owners of the Journal, to publish the
Work in this journal and any other BMJ products and to exploit all rights, as set out in our licence.

The Submitting Author accepts and understands that any supply made under these terms is made by BMJ to
the Submitting Author unless you are acting as an employee on behalf of your employer or a postgraduate
student of an affiliated institution which is paying any applicable article publishing charge (“APC”) for Open
Access articles. Where the Submitting Author wishes to make the Work available on an Open Access basis (and
intends to pay the relevant APC), the terms of reuse of such Open Access shall be governed by a Creative
Commons licence — details of these licences and which Creative Commons licence will apply to this Work are set
out in our licence referred to above.

Other than as permitted in any relevant BMJ Author’s Self Archiving Policies, | confirm this Work has not been
accepted for publication elsewhere, is not being considered for publication elsewhere and does not duplicate
material already published. | confirm all authors consent to publication of this Work and authorise the granting
of this licence.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* (s3gv) Inaladns juswaublasug

R e

e


https://authors.bmj.com/wp-content/uploads/2018/11/BMJ_Journals_Combined_Author_Licence_2018.pdf
http://creativecommons.org/
http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Adil Barut, M.D
Umut Erkok, M.D.
Hiba Bashir Hassan, M.D.

Obstetrics and Gynaecology Department, Somalia Mogadishu Turkey Recep Tayyip Erdogan Training
and Research Hospital, Mogadishu, SO, Mogadishu, Somalia

Author Details

Adil Barut*, M.D. Obstetrics and Gynaecology Specialist Physician;
E-mail: dradilbarut@gmail.com
ORCID number: 0000-0002-1121-4923

Umut Erkok, M.D. Obstetrics and Gynaecology Specialist Physician

E-mail:drumuterkok@gmail.com

ORCID number:0009-0006-5115-2735

Hiba Bashir Hassan, M.D. Obstetrics and Gynaecology Specialist Resident;
E-mail: hiba3426(@gmail.com
ORCID number: 0000-0002-5007-2446

*Corresponding author: Adil Barut, M.D. Obstetrics and Gynaecology Department, Mogadishu
Somali Turkey Recep Tayyip Erdogan Research and Training Hospital, Mogadishu, Somalia

E-mail: dradilbarut@gmail.com

A Cross-Sectional Analysis of Caesarean Sections According to the Robson 10-Group

Classification System in Somalia

Background Caesarean section (CS) is an important indicator of access to and quality of maternal health
services. The World Health Organization (WHO) recommends the Robson 10-group classification
system as a global standard for assessing, monitoring and comparing CS rates at all levels. Identification
of the Robson groups that contribute the most to the overall CS is important to determine possible
modifiable factors in our attempts to reduce the CS rate. This study was designed to analyse CS
deliveries performed in a tertiary referral centre in Somalia according to the Robson 10-group
classification system.

Design This retrospective study included data on consecutive mothers who had deliveries from January
1, 2022, to July 1, 2023.

Methods Data were categorised according to the Robson Classification. Each patient’s data was coded
according to Robson’s specifications.

Results A total of 3030 deliveries were analysed. Of these 1,156 (38.2 %) were CS. Among the five
largest Robson groups, the highest absolute contribution to CSs was found in Group 5 with 11.4 %
followed by Group 10 with a corresponding contribution of 9.4%. In the next three largest Robson
groups (Group 1, 3, 4), the absolute contributions were 3.9%, 3.4%, and 3.3%, respectively. The total
percentages of CSs among all deliveries (n=3030) and among all CSs (n=1156) in the five largest
Robson groups were 31.3% and 82.2%, respectively.
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Conclusion Our analysis showed that the overall caesarean section rate was 38.2%, and those major
contributors were Robson Group 5 and 10.

Key words: Caesarean section, Robson Classification, Somalia

STRENGTHS AND LIMITATIONS OF THIS STUDY

e The combination of two different periods of 2022 and 2023 enlarged the sample size and allowed
us to avoid seasonal bias.

e A single-hospital study might be less generalisable, but our conclusions are relevant and
applicable in other contexts.

e The main limitation of our study was its retrospective nature.

e The second main limitation of our study is that the foetal viability cut-off value in Somalia is

higher than the gestational age thresholds (>28 weeks) reported in developed countries.

A Cross-Sectional Analysis of Caesarean Sections According to the Robson 10-Group

Classification System in Somalia

INTRODUCTION

In 2015 and 2021, the World Health Organization (WHO) proposed adopting the Robson classification
system, developed by Michael Robson in 2001, for assessing, monitoring and comparing Caesarean
section (CS) rates over time and between different institutions, regions and countries.!> The Robson
system include specific obstetric variables: parity, previous CS, onset of labour, number of foetuses,
gestational age, and foetal presentation; hence the 10 Robson groups.? In 2021 update, although the
WHO does not recommend a specific CS rate for countries to achieve at population level, it is
emphasized that CS rates up to 10% are highly associated with reductions in maternal and newborn
mortality rates. In contrast, CS rates exceeding 10% have been shown to have no benefit in decreased
maternal and newborn mortality and may cast doubt on the actual necessity of CSs.!

In Robson classification, each Robson group represents a cohort of women with similar obstetric
characteristics. CS rates higher than given in the Robson system may indicate problems in the
management of pregnant women and their deliveries, resulting from obstetric policies, the training and
experience of obstetricians, and the education and awareness of pregnant women.*

There have been a considerable number of studies aiming to reflect CS rates in individual health
care facilities.>”” These reports have mainly come from countries with well-established health care

systems, which is not the case for Sub-Saharan African countries and other low-income countries.®

This study was designed to analyse CS deliveries performed in a tertiary referral centre in
Somalia according to the Robson 10-group classification system.
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METHODS

Study design and participants

This retrospective study evaluated included 3,097 consecutive mothers who had deliveries from January
1, 2022, to July 1, 2023, at the department of obstetrics of Mogadishu Somali Turkey Training and
Research Hospital in Mogadishu, the capital city of Somalia. it is a dedicated centre particularly for
high-risk and referred cases. Analysis and reporting of the results are in compliance with the

Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) checklist.

Data collection

Data on pregnant women were manually retrieved from admission-to-discharge electronic hospital
records and delivery registries by the authors and manually transferred to spreadsheets. Finally, all data
and spreadsheets were independently checked by two obstetricians. In addition to maternal age and a
detailed inquiry into the past obstetric history of each participant, including parity and previous CS,
particular attention was given to delivery-specific information concerning parity (nulliparity or
multiparity), onset of labour (spontaneous, induced, or CS before labour), foetal presentation/lie
(cephalic, breech, transverse or oblique), number of foetuses (single or multiple), mode of delivery
(vaginal or CS), and gestational age (GA) (term or preterm). Neonatal data included stillbirths, APGAR
score, birth weight, and the need for admission to the neonatal intensive care unit (NICU).

All women underwent ultrasound examination at admission. Gestational age was calculated from
the last menstrual period in combination with obstetric ultrasound examination performed until 20
weeks of pregnancy. In case of unknown last menstrual period or no early ultrasound, GA was estimated
based on admission ultrasound examination. In addition to ultrasound examination at admission, birth
weights < 2,500 g and > 2,500 g were considered in favour of preterm and term deliveries, respectively.
In case of inconsistency between ultrasound examination and birth weight, the decision for a term or

preterm delivery was based on the birth weight. This strategy has been employed in other studies

conducted in similar settings.>%1°

Inclusion criteria were at least 28 weeks of gestation and a birth weight of at least 1000 g. Women
were excluded in the presence of any of the following: uterine rupture, any traumatic wound that could

affect delivery, (GA<28 weeks), birth weight (<1,000 g) and incomplete clinical or hospital data.
Patients and public involvement

There was no patient or public involvement in planning or executing this study because of the
retrospective study. There are no plans to disperse the results of our research to study participants or the
applicable patient community. However, results are being disseminated among the professional

communities of Somali and to policymakers, with the intent to inform future health policy decisions.

Caesarean Section Rate based on Robson criteria
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Data were categorised according to the Robson Classification Report table as designed by seven
columns: Column 1 indicating the type of the group; Column 2 number of CS in group; Column 3
Number of women in group; Column 4 Group Size (%); Column 5 Group CS rate (%); Column 6
absolute group contribution to overall CS rate (%) and Column 7 Relative contribution of group to
overall CS rate (%). Absolute contribution was defined as the percentage of the number of CSs in each
group divided by the total number of women delivered in the hospital during the study period. Relative
contribution was defined as the percentage of the number of CSs in each group divided by the total
number of CSs performed in the hospital during the study period.?

Data processing and analysis

Data were processed using the Statistical Package for Social Sciences (SPSS) version 29 (IBM Corp.,
Armonk, N.Y.; USA). Continuous data were expressed as means, standard deviation (SD), median,
minimum, and maximum, and categorical data as frequencies and percentages. Each patient’s data were

coded according to the Robson specifications and after computing group variables.

RESULTS
Sociodemographic and obstetric characteristics

During the study period, 3,097 women were admitted for delivery, of whom 3030 were eligible
for the analysis. A total of 67 women were excluded from the study. Six mothers had uterine rupture,
one mother had gunshot-induced CS. Data from 60 women were incomplete. The characteristics of the
participants are summarised in Table 1. The mean age was 26.5+5.6 years (range 15-47). The median
parity was 3 (range 1-15). A total of 2,966 single and 64 multiple (63 twins, 1 triplet) deliveries occurred
at a mean of 37.743.1 weeks (range 28-42). Of 3,030 women, 1,874 (61.9%) had normal vaginal
delivery and 1,156 (38.2%) had CS.

The mean birth weight was 2,959+743 grams. A total of 550 women had no early ultrasound
examination or could not remember their last menstrual period; therefore, GA was estimated based on

ultrasound examination and birth weight or on the latter when there was inconsistency between the two.

During the 18 months of the study, the first five largest patient groups in descending order were
seem in Robson groups of 3, 10, 1, 5, and 4. The largest number of deliveries (n=1188, 39.2%) was
recorded in Group 3. The next largest number (n=632, 20.9%) was recorded for Group 10, followed by
Group 1 with 477 deliveries (15.7%), Group 5 with 351 deliveries (11.6%), and Group 4 with 122
deliveries (4.0%). In these five Robson groups (Group 3, 10, 1, 5, and 4), CS rates were 8.7%
(103/1188), 45.1% (285/632), 24.5% (117/477), 98.0% (344/351), and 82.8% (101/122), respectively
(Table 2).

Among these five groups, Group 5 had the highest absolute (11.4%) and relative (29.8%)

contributions to CSs, followed with corresponding contributions in descending order by 9.4% and
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24.7% in Group 10, 3.9 % and 10.1% in Group 1, 3.4% and 8.9% in Group 3, and 3.3% and 8.7% in
Group 4 (Table 2).

Among all deliveries (n=3030) and among all CSs (n=1156), CSs accounted for 31.3% and
82.2%, respectively, in the five largest Robson groups (Table 2).

DISCUSSION

Considering the Robson Classification system, with CS rates of considerable sample size (n=3030) and
a long period of enrolment (18 months), the current study represents the first comprehensive report from
one of the most specialised hospitals in Somalia delivering healthcare to high-risk patients, particularly

with services to pregnant women and newborns.

The Robson classification was developed and has been proposed to be used as a tool to monitor
and compare CS rates in the same setting over time and between different settings. Given the progressive
increase in CS rates worldwide, the WHO considers this trend a major public health concern bringing

about potential maternal and perinatal risks, inequity in access and cost issues.?

Our findings show that, during an 18-month period, a total of 3030 women delivered, for which
1156 CSs were performed. Based on the Robson classification, Group 3, which comprised the largest
number of women (n=1188, 39.2% of the study population), contributed only 8.5% to the overall rate
of CS (relative contribution). In comparison with reports from developed countries!!13, the size of
Group 3 was considerably larger, which is consistent with the social characteristics of Somalia where
women have more than one child. However, the relative contribution of Group 3 to CSs was greater
than reports from developed countries, mainly because of the hospital’s referral status for high-risk
pregnancies (severe preeclampsia, vasa previa, and intrauterine growth retardation, etc.). In accordance
with the manual on Robson Classification, it would be reasonable to assess Group 3 together with Group
4 because of similarities in the characteristics of the two groups (multiparous, single cephalic, >37
weeks, and no previous CS) except for the type of labour onset (spontaneous versus induced or CS).?
Despite being the fifth largest group, the size of Group 4 was 4.0%, with a relative contribution to CS
of 8.7%. The sum of the two group sizes was 43.2%, which is greater than 30% proposed by the Robson
Implementation Manual for countries where women usually have the first child. The Robson
Implementation Manual states that for women with more than one child, this sum may exceed 30.0%?°,
which is just the case for Somali women. Among reproductive women in this cohort, the rate of

multiparity was 72%, accounting for the higher rate for the sum of the two groups.

In Group 10, which had the second largest size with 20.9%, the relative contribution of the group

was 24.7%. This group size was considerably greater than 5% reported by the manual for normal risk
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settings, as well as by studies from Germany (12.2%)'! and Ethiopia (15.9%).> This finding has main
implications: a fifth of reproductive Somali women have the problem of preterm deliveries which also
pose other challenges such as foetal growth restriction or pre-eclampsia and other pregnancy or medical
complications. As a corollary, 45.1% of women having these problems underwent CS in this group,
accounting for nearly a quarter of all CSs performed in this cohort. This also indicates the crucial
importance of Turkey Hospital in the capital city of Somalia serving Somali women as a tertiary referral

centre with highly dedicated healthcare professionals and a sophisticated obstetric clinic and NICU.

In our analysis, the CS rates in Group 1 and Group 2 were considerably higher at 24.5% and
85.1%, respectively, as compared with the original manual recommendation of 9.8% and 39.9%,
respectively, and other reports in the literature.>!!-!3 This discrepancy mainly resulted from the higher
number of women who had been referred to our centre with a diagnosis of severe preeclampsia. This
phenomenon is a unique problem to underdeveloped countries like Somalia, where access to prenatal
monitoring is extremely restricted because of limited sources and the low level of education. Another
feature that distinguishes Somalia from many countries is that pregnant women are free by law to choose
CS either before or after initiation of spontaneous labour. These two factors might be influential in

making Group 1 the third, and Group 2 the sixth significant contributors to the overall CS rate.

In Group 5, we found the second highest CS rate at 98.0% following Group 9 (100.0%). This is
reasonable because this group involves pregnancies following previous CS where subsequent CS is
almost inevitable. There appears to be two ways to decrease the CS rate in this group. As the necessity
for CS primarily arises from a previous CS, the CS rate in Group 5 cannot be reduced unless CS rates
are lowered in the preceding groups. Second, the routine practise in obstetrics unfortunately is adopting
a CS strategy following a previous CS, despite the presence of a universal consensus about the safety of
and thus the necessity for a subsequent vaginal delivery in eligible women following a single previous
lower segment CS. Therefore, attempting vaginal delivery in this setting would decrease the CS rate in

Group 5.

Considering the steps recommended by the Robson classification to assess type of population,
we derived the following conclusions: For step 1, the sum of Group 1 and Group 2 was 591, yielding a
percentage of 19.5%, being considerably lower than the ideal percentage of 38.1%. This discrepancy
arises from the unique characteristics of Somalia and other low- and middle-income countries where
most of the population is represented by multiparous women, reducing the total size of Groupl and
Group 2. Therefore, higher percentages reported from some African countries with similar
characteristics to those of Somalia may cast doubt about their reliability.!*!> Our finding was consistent

with a report from Eastern Ethiopia.'® For step 2, the sum of Group 3 and Group 4 (n=1310)
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corresponded to 43.2%. The proportion of multiparous women in Somalia now exerts a positive effect
on this result. Group sizes for this step do not differ much across African countries.!*'¢ As for the step
3, the proportion of the size of Group 5 to the total CS rate was 30%, indicating a higher total CS rate

in Somalia. The reported rates are 35.2% and 32.8for Tanzania!> and Ethiopia!, respectively.

One limitation to this study is that we defined foetal viability with higher thresholds for
gestational age (>28 weeks) and birth weight (>1,000 grams) as compared with those reported for
developed countries. In the presence of a gestational age of less than 28 weeks and a birth weight of less
than 1,000 grams, the likelihood of a newborn to survive is considerably low due to limited healthcare

settings in Somalia.

CONCLUSIONS

Our analysis identified the contribution of each group to the caesarean section (CS) rate in each
category of the Robson classification system in a tertiary healthcare centre in Somalia. The overall CS
rate was 38.2%; those major contributors were Robson Group 5 and 10. This study also revealed the
next three largest contributors to the CS rate among low-risk groups (Robson 1, 3, and 4). A detailed
analysis of target groups is essential to identify modifiable factors and implement interventions to
reduce CS rates. Health authorities should adopt Robson's 10-Group Classification System as a
standardized audit tool in all Somali hospitals. This may enable CS rate monitoring, inter-hospital
comparisons, and the identification of practice gaps while supporting strategies to reduce unnecessary
CS.

Ethics approval and consent to participate

The study was approved by the Mogadishu Somali Turkey Training and Research Hospital Institutional
Review Board (IRB) (Permission number: MSTH/15148/22.08.2023/827). Obtaining inform consent
was waived by the IRB due to the retrospective design of the study. The study was performed in

accordance with the principles and guidelines of the Declaration of Helsinki.

Consent for publication
Not applicable.
Availability of data and materials

All data generated or analysed during this study are included in this article. The datasets used and/or
analysed during the current study are available from the corresponding author on reasonable request,
but restrictions apply to the availability of these data, which were used under license for the current
study, and so are not publicly available. The corresponding author (email: dradilbarut@gmail.com) can
be contacted for the data with a reasonable request.

Conflict of interest

The authors declare that they have no competing interests.
Funding

This study has not received any funding.

Authors' contributions

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 8 of 12

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* (s3gv) Inaladns juswaublasug

-


http://bmjopen.bmj.com/

Page 9 of 12 BMJ Open

oNOYTULT D WN =

AB: conceptualisation, manuscript writing, manuscript editing and review, data collection and data
analysis. HBH: manuscript writing, manuscript editing and review, and data analysis. UE: manuscript
editing and review and data collection. AB acted as the guarantor for this study and accepts full
responsibility for the finished work and the conduct of the study, had access to the data and controlled
the decision to publish.

Acknowledgements
We would like to thank Somali women for their participation in this study.
Abbreviations

CS: Caesarean section, WHO: The World Health Organization, NICU: the neonatal intensive care unit,
SPSS: Statistical package for social science; SD: standard deviation; STROBE: Strengthening the
Reporting of Observational Studies in Epidemiology; USA: United States of America; IBM:
International Business Machines.

References

1.https://www.who.int/news-room/questions-and-answers/item/who-statement-on-caesarean-section-
rates-frequently-asked-questions. Accessed 24 August 2024

2.https://www.who.int/publications/i/item/WHO-RHR-15.02.Accessed 24 August 2024

3.Robson Classification: Implementation Manual:
https://iris.who.int/bitstream/handle/10665/259512/9789241513197-eng.pdf?sequence=1:Accessed 24
August 2024

4. Robson MS. Classification of caesarean sections. Fetal and Maternal Medicine Review.
2001;12(1):23-39.

5.Abubeker FA, Gashawbeza B, Gebre TM, Wondafrash M, Teklu AM, Degu D, et al. Analysis of
cesarean section rates using Robson ten group classification system in a tertiary teaching hospital, Addis
Ababa, Ethiopia: a cross-sectional study. BMC Pregnancy Childbirth. 2020;20(1):767.

6.Tura AK, Pijpers O, de Man M, Cleveringa M, Koopmans I, Gure T, et al. Analysis of caesarean
sections using Robson 10-group classification system in a university hospital in eastern Ethiopia: a
cross-sectional study. BMJ Open. 2018;8(4):¢020520.

7. Zeitlin J, Durox M, Macfarlane A, S Alexander, G Haller, M Loghi, et al. Using Robson's Ten-Group
Classification System for comparing caesarean section rates in Europe: an analysis of routine data from
the Euro-Peristat study. BJOG. 2021;128(9):1444-1453.

8.Betran AP, Ye J, Moller AB, Zhang J, Giilmezoglu AM, Torloni MR. The Increasing Trend in
Caesarean Section Rates: Global, Regional and National Estimates: 1990-2014. PLoS One.
2016;11(2):e0148343.

9.Litorp H, Kidanto HL, Nystrom L, Darj E, Essen B. Increasing caesarean section rates among low-
risk groups: a panel study classifying deliveries according to Robson at a university hospital in Tanzania.
BMC Pregnancy Childbirth. 2013;13:107.

10.Hanson C, Betran A, Opondo C, Mkumbo E, Manzi F, Mbaruku G, Schellenberg J. Trends in
caesarean section rates between 2007 and 2013 in obstetric risk groups inspired by the Robson

classification: results from population-based surveys in a low-resource setting. BJOG.
2019;126(6):690-700.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid
* (s3gv) Inaladns juswaublasug


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

11. Pulvermacher C, Van de Vondel P, Gerzen L, Gembruch U, Welchowski T, Schmid M, et al.
Analysis of cesarean section rates in two German hospitals applying the 10-Group Classification
System. J Perinat Med. 2021;49(7):818-829.

12. Vila-Candel R, Martin A, Escuriet R, Castro-Sanchez E, Soriano-Vidal FJ. Analysis of Caesarean
Section Rates Using the Robson Classification System at a University Hospital in Spain. Int J Environ
Res Public Health. 2020;17(5):1575.

13. Maeda E, Ishihara O, Tomio J, Miura H, Kobayashi Y, Terada Y, et al. Cesarean delivery rates for
overall and multiple pregnancies in Japan: A descriptive study using nationwide health insurance claims
data. J Obstet Gynaecol Res. 2021;47(6):2099-2109.

14. Geze S, Tura AK, Fage SG, van den Akker T. Can the Robson 10 Group Classification System help
identify which groups of women are driving the high caesarean section rate in major private hospitals

in eastern Ethiopia? A cross-sectional study. BMJ Open. 2021;11(8):e047206.

15. Tognon F, Borghero A, Putoto G, Maziku D, Torelli GF, Azzimonti G, et al. Analysis of caesarean
section and neonatal outcome using the Robson classification in a rural district hospital in Tanzania: an

observational retrospective study. BMJ Open. 2019;9(12):e033348.

16. Abdo AA, Hinderaker SG, Tekle AG, Lindtjern B. Caesarean section rates analysed using Robson's
10-Group Classification System: a cross-sectional study at a tertiary hospital in Ethiopia. BMJ Open.
2020;10(10):039098.

Table 1 Clinical and obstetrics characteristics of the participants (n=3030)

Characteristics Number (n) Percentage (%)
Age (years)
<18 61 2.0
>18 <35 2,667 88.0
>35 302 10.0
Parity
Primiparity 849 28.0
Multiparity (2-4 1,266 41.8
deliveries)
Grand multiparity (=5 915 30.2
deliveries)
Previous CS 410 13.5
Gestational age (weeks)
<37 698 23.0
>37 2,332 77.0
Onset of labour
Spontaneous 2,145 68.6
Induced 73 2.4
CS before onset of 812 15.4
labour
Foetal presentation/lie (single
pregnancy)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 10 of 12

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid
* (s3gv) Inaladns juswaublasug


http://bmjopen.bmj.com/

Page 11 of 12

oNOYTULT D WN =

Cephalic
Breech
Transverse/Oblique
Number of fetus
Single
Multiple
Twins
Triplet
Mode of delivery
Vaginal delivery
Vacuum
Caesarean section
Type of CS
Emergency
Scheduled
Foetal outcomes®

APGAR 1.minute (mean+SD)
APGAR 5.minute (mean+SD)

Live birth
NICU admission®
Stillbirth
Birth weight (g) (n=3095)?
>1000 <1500
>1500 <2500
>2500

2,884
63
19

2,966
64

63

1

1,874
162
1,156

529
627

7.1£2.2
8.0+2.4
2,983
406
112

189
492
2,414

BMJ Open

97.2
2.1
0.6

97.9
2.1

61.9
8.6
38.2

45.8
54.2

96.4
13.6
3.6

6.1
15.9
78.0

N:number, %:percentage, SD: standard deviation, NICU: the neonatal intensive care unit, CS: Caesarean section,

g:gram

aRate calculated per total number of babies born
bfoetal outcomes include live births and stillbirths.
°The percentage of NICU admission was calculated from live births.

Table 2 Distribution of the Robson groups with their contributions to the overall CS rate*
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Setting**: Mogadishu Somali Turkey Training and Research Hospital in

Period: January 1, 2022, to July 1, 2023
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Group Number of ~ Number of  Group Sizel (%) GroupCS  Absolute group  Relative |
CSin women in rate2 (%) contribution to  contributiof
group group overall CS of group to3
rate3 (%) overallCS S .
\
rate? %) 5
3

1: Nulliparous, single 117 477 15.7 24.5 3.9 10.1

cephalic, >37 weeks, in

spontaneous labour
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CS: Caesarean section
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2: Nulliparous, single 97 114 3.8 85.1 3.2 8.4
cephalic, >37 weeks,
induced or CS before
labour.
2a: Labour induced 7 24 0.8 292 0.2 0.6
2b: Pre-labour CS 90 90 3.0 100.0 3.0 7.8
3: Multiparous (excluding 103 1,188 39.2 8.7 34 8.9
previous CS), single
cephalic,>37 weeks, in é-?
spontaneous labour. 3
4: Multiparous (excluding 101 122 4.0 82.8 33 8.7 %
previous CS), single E
cephalic, >37 weeks, 2
induced or CS before ‘5:3’
labour. 5
4a: Labour induced 9 30 0.3 30.0 0.3 0.8 %
4b: Pre-labour CS 92 92 3.7 100.0 3.0 7.9 a
5: Previous CS, single 344 351 11.6 98.0 11.4 29.8 E) |
cephalic, > 37 weeks § Q
6: All nulliparous women g 25 0.8 72.0 0.6 1.6 g @
with a single breech 5
pregnancy %% |
7: All multiparous 22 38 1.3 57.9 0.7 1.9 % i
breeches (including 5%
previous CS) 23
8: All multiple 50 64 2.1 78.1 1.7 43 gé
pregnancies (including 35
previous CS) g@
9: All women with a single 19 19 0.6 100.0 0.6 1.6 E; .
pregnancy with a =
transverse or oblique lie, 2
including women with 3
previous CS(s) ‘%
10: All single cephalic, 285 632 20.9 45.1 94 24.7 o
<37 weeks (including 3
previous CS) E‘_’,
Total* 1156 3030 100.0% 38.2% 38.2% 100% %
o

*These totals and percentages come from the data in the table. 'Group size (%) = n of women in the group / total N wome

delivered in the hospital x 100
2Group CS rate (%) = n of CSs in the group / total N of women in the group x 100

3Absolute contribution (%) = n of CSs in the group / total N of women delivered in the hospital x 100
“Relative contribution (%) = n of CSs in the group / total N of CSs in the hospital x 100

*67 women were excluded (6 uterine rupture, 1 gunshot-induced CS, 60 incomplete data).
**Cases for the Robson classification included deliveries with a birth weight>1000 g and gestational age >28 weeks.
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