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Abstract

Background Over 80,000 pregnant women died in Nigeria due to pregnancy-related complications in 2020. Evi-
dence shows that if appropriately conducted, caesarean section (CS) reduces the odds of maternal death. In 2015, the
World Health Organization (WHO), in a statement, proposed an optimal national prevalence of CS and recommended
the use of Robson classification for classifying and determining intra-facility CS rates. We conducted this systematic
review and meta-analysis to synthesise evidence on prevalence, indications, and complications of intra-facility CS in
Nigeria.

Methods Four databases (African Journals Online, Directory of Open Access Journals, EBSCOhost, and PubMed)
were systematically searched for relevant articles published from 2000 to 2022. Articles were screened following the
PRISMA guidelines, and those meeting the study’s inclusion criteria were retained for review. Quality assessment

of included studies was conducted using a modified Joanna Briggs Institute’s Critical Appraisal Checklist. Narrative
synthesis of CS prevalence, indications, and complications as well as a meta-analysis of CS prevalence using R were
conducted.

Results We retrieved 45 articles, with most (33 (64.4%)) being assessed as high quality. The overall prevalence of

CS in facilities across Nigeria was 17.6%. We identified a higher prevalence of emergency CS (75.9%) compared to
elective CS (24.3%). We also identified a significantly higher CS prevalence in facilities in the south (25.5%) compared
to the north (10.6%). Furthermore, we observed a 10.7% increase in intra-facility CS prevalence following the imple-
mentation of the WHO statement. However, none of the studies adopted the Robson classification of CS to deter-
mine intra-facility CS rates. In addition, neither hierarchy of care (tertiary or secondary) nor type of facility (public or
private) significantly influenced intra-facility CS prevalence. The commonest indications for a CS were previous scar/
CS (3.5-33.5%) and pregnancy-related hypertensive disorders (5.5-30.0%), while anaemia (6.4-57.1%) was the most
reported complication.

Conclusion There are disparities in the prevalence, indications, and complications of CS in facilities across the geopo-
litical zones of Nigeria, suggestive of concurrent overuse and underuse. There is a need for comprehensive solutions
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to optimise CS provision tailor-made for zones in Nigeria. Furthermore, future research needs to adopt current guide-

lines to improve comparison of CS rates.

Keywords Caesarean delivery, Emergency obstetric care, Prevalence, Indication, Complication, Nigeria, Systematic

review

Introduction

Maternal mortality remains a massive challenge for
health systems in Africa [1]. As per the most recent esti-
mates published in 2023, one in 42 women in Africa has
a lifetime risk of maternal death—the highest across the
world. About 70% of the 282,000 global maternal deaths
in 2020 occurred in Africa [2]. Nigeria, an African coun-
try which is only ranked eighth in the world in terms of
fertility rate, contributed the highest number of maternal
deaths worldwide (82,000) [2, 3]. As of 2015, the country
also had one of the highest perinatal deaths globally and
the second-highest stillbirths (313,700) [4].

Evidence shows that access to emergency obstetric care
(EmOC), a package of clinical or surgical interventions
used to manage potentially life-threatening complica-
tions that affect women during pregnancy, childbirth, and
the immediate postpartum period, is critical for reducing
maternal and perinatal mortality [5]. Caesarean section
(CS), one such EmOC intervention, is a form of delivery
whereby the mother’s abdomen and uterus are surgically
opened to deliver the baby [6, 7]. It serves as an alterna-
tive when traditional vaginal delivery could culminate
in the death of the mother or the baby [6]. CS is often
performed at the recommendation of medical person-
nel: either during routine pregnancy assessments when
scheduled as an elective procedure or as an emergency
consideration where the decision is made impromptu
because vaginal delivery is deemed too risky [8].

Several factors, which may be absolute or relative clini-
cal indications, can necessitate or predispose a preg-
nant woman to having a CS. The absolute indications
are those situations in which the procedure is necessary
to save a life, for example, in the adverse occurrence of
uterine rupture [9]. On the other hand, the relative indi-
cations, which may not pose an imminent threat to life,
can include a previous caesarean delivery, failure to pro-
gress with labour following a risk assessment and so on
[9]. However, in the absence of any of these indications,
it can be performed on request, following an informed
maternal decision [10].

Although a CS can help to save the lives of mothers
and babies when used appropriately and conducted well,
it is also associated with short- and long-term conse-
quences. For example, evidence shows that compared to
women who give birth per vagina, those who deliver via
a CS have a higher risk of maternal death, more extended

hospital stay, uterine rupture in future pregnancy, and
peripartum hysterectomy [11]. Furthermore, children
born through a CS have a higher risk of neonatal mortal-
ity and, on survival, are more prone to developing asthma
and childhood obesity [11]. Considering these potential
detrimental outcomes, it is important to ensure that this
surgical intervention is used adequately and appropri-
ately to prevent adverse outcomes.

Since 1990, the global prevalence of CS has signifi-
cantly risen from 7 to 21% in 2018 [12, 13]. This increase,
which is more pronounced in high-income countries (15
to 35%) compared to low-income countries (<9%), has
raised questions on the ideal CS rate and its associated
effects on maternal and child health [14]. Regarding this,
the World Health Organization (WHO) released a state-
ment in 2015 highlighting that the optimal prevalence of
CS at national level should be approximately 10% because
no significant reductions in maternal or child mortality
occur beyond this rate [15]. In addition, a CS rate of less
than 5% was deemed to indicate an unmet need for CS in
Africa [12].

However, though the WHO recognised the importance
of monitoring facility-level rates, it did not recommend
the ideal CS rate at facility level due to the high hetero-
geneity of factors (such as case variations in the obstetric
population at the facility and clinical management pro-
cedures) that influence the intra-facility CS rates [15].
To monitor and compare CS rates within and between
health facilities, the WHO recommends the Robson’s
classification system as the gold standard to replace the
traditional aggregation of CS rates irrespective of the spe-
cific population characteristics at the health facility [15].
This system uses specific parameters (pregnancy and pre-
vious CS, onset of labour, number of foetuses, foetal lie
or presentation and gestational age) to classify pregnant
women into ten groups to allow for a uniform assessment
of CS rates universally [15].

In Nigeria, there have been several studies that
assessed CS rates, indications, and complications. These
have either aggregated data from the country’s National
Demographic and Health Surveys (NDHS) [16-19]
or congregational surveys [20] to assess population-
level metrics or collated data at facility level [21-65].
The NDHS provides comprehensive coverage of the
population-based CS trends in Nigeria, with the most
recent prevalence rate of 2.7% in 2018, which is very low
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compared to the global guidelines [66]. However, there
has not been an attempt to systematically collate the
available evidence from facilities across Nigeria to char-
acterise the trends and patterns of CS in the country. To
address this gap, we systematically reviewed the litera-
ture on prevalence, indications, and complications of CS
in Nigerian health facilities, along with a meta-analysis of
CS prevalence.

Methods

Study design

This systematic review and meta-analysis were con-
ducted following the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) guideline
released in 2020 [67]. The protocol was registered on the
International Prospective Register of Systematic Reviews
(PROSPERO registration number: CRD42022296473).

Eligibility criteria
Studies were included if they met the following criteria:

+ Reported on the prevalence, indications, outcomes
and/or complications of CS in health facilities in
Nigeria, whether public, private, or religious.

+ Conducted between 2000 and 2022 to allow us to
capture the trends in CS in Nigerian health facilities.
We chose the year 2000 to begin the review as this
allowed us to track trends through periods of more
recent global prioritisation of reduction in maternal
mortality.

There were no restrictions on the study design or lan-
guage of publication for the inclusion of articles. How-
ever, studies were excluded if they were:

« Population-based surveys that reported on the pri-
mary outcomes of interest.

+ Conducted in multiple countries from which the out-
comes of interest for Nigeria could not be identified.

+ Conducted during study periods that focused solely
on periods before year 2000, irrespective of the year
of publication.

Search databases

We searched four electronic databases (African Jour-
nals Online (AJOL), Directory of Open Access Journals
(DOAJ), EBSCOhost, and PubMed) for relevant litera-
ture. In addition, we searched the search engine Google
Scholar for articles to be included for review. A prelimi-
nary search was conducted from October to December
2021 to test the pre-designed search strategy. Subse-
quently, a comprehensive search was conducted using the
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predetermined search terms between February 2022 to
May 2022.

Search strategy

Using a variant of the population-intervention-compar-
ison-outcome (PICO) criteria—PIO [68], search terms
were divided into three categories reflecting the key com-
ponents of the research question:

a) Population: "Nigeria"

b) Intervention: "Caesarean section”, "C-section", "Cae-
sarean delivery”, "Caesarean birth’, “Caesarean’, “CS”

¢) Outcome: "Prevalence”, "Rate", "Trend", "Factors",
"Outcomes"”, "Effects”, "Impacts"”, "Complications”,

"Indications”

The search terms were combined using the Boolean
operators: ‘AND’ between concepts and ’'OR’ within con-
cepts. Time-range filters were used to identify studies
published from the year 2000 within the selected data-
bases. The specific keywords used on each database are
detailed in Additional file 1: Table S1. A review of refer-
ence lists of the retrieved articles was conducted to iden-
tify other relevant articles that may have been missed in
the search process. When indicated, full versions of arti-
cles behind a paywall were purchased. The search was
conducted independently by two authors (IO and OO),
with search results compared for completeness.

Identification and selection of studies

Two authors (IO and OO) independently screened the
articles based on the pre-defined eligibility criteria, after
which all authors agreed on the finality of the articles for
the entirety of the review, particularly the meta-analysis.
If the titles or abstracts were relevant, the full texts were
subsequently reviewed to determine the eligibility of the
articles for this review and the reasons for exclusions
were documented. An automated reference manager,
Mendeley Desktop V.1.19.4 V.2.74.0 (Elsevier, Amster-
dam, The Netherlands), was used to store the full texts
of the relevant articles to enhance accessibility for the
review team.

Quality assessment

The quality of each included study was ascertained using
a modified Joanna Briggs Institute (JBI) Critical Appraisal
Checklist. The JBI critical appraisal tool comprises dif-
ferent checklists, three of which are tailored to cross-
sectional, case—control, and cohort studies [69]. These
checklists were modified to include only those ques-
tions that evaluated the specific criteria being reviewed
in this systematic review and meta-analysis, reducing the
questions in each checklist to five. For every question,
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each article was scored one if it met the criterium but
zero if it did not. The quality of the papers was deemed
high if they met 100% of the set criteria, medium if they
met 80 to<100% of the set criteria, and low if they only
met <80% of the set criteria. Regardless of the assessed
quality, all papers were included in this review to elimi-
nate the risk of publication bias. The quality assessment
was performed by OO and UG-A, with resolution of con-
flicts carried out by clarifying the given criteria against
the different scores and discussing any observed differ-
ences. Where conflicts could not be resolved between
these two assessors, they were settled by involving the
senior author, AB-T.

Data extraction and synthesis

Data extraction of relevant findings was conducted by
two review authors (IO and OO) using pretested data
extraction forms prepared on Microsoft Excel (Micro-
soft Corporation, Washington, USA). The data extracted
included:

« The article description (title of publication, author(s),
publication year, publication title, aim/objectives,
reported study design, data sources, eligibility crite-
ria, and period of study)

+ Study setting (facility name, number of facilities,
study location and geopolitical zone—North-East
(NE), North Central (NC), North-West (NW),
South-East (SE), South-South (SS), and South-West
(SW))

+ Health facility characteristics (ownership status and
hierarchy of health care)

« Outcomes of interest (number of deliveries, number
of CS, prevalence of CS, prevalence of emergency CS,
prevalence of elective CS, indications, and complica-
tions)

« DParticipants’ specific data (booked patients, non-
booked patients, mean age, age group, parity, gesta-
tional age, mean gestational age)

For multicentre studies, individual facility preva-
lence data were extracted. Indications and complica-
tions grouped as “others” by the authors of the included
studies were not extracted if we could not identify them
individually with their frequencies. Data were summa-
rised using narrative synthesis. For prevalence data, the
average CS rate over the study duration in each included
study was extracted. CS rates in the included studies
were computed using this formula: (Total number of cae-
sarean deliveries/Total number of deliveries)x 100. All
queries were resolved through consultations and team
discussions.
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Meta-analysis

The reported prevalence rates for the overall, emergency,
and elective CS were collated and coded into a dataset
using Microsoft Excel (Microsoft Corporation, Wash-
ington, US). This dataset was then imported into RStu-
dio (2022.02.3 Build 492 software Boston, Massachusetts,
US), which was used for the meta-analysis. The distri-
butions of the raw prevalence data were then tested for
normality using the Shapiro—Wilk test. Thereafter, a logit
transformation of the raw proportions, which is ideal
when the observed proportions are either below 0.2 or
more than 0.8 [70, 71] was performed. Confirmation of
normality was achieved through the Shapiro—Wilk test.

Using the DerSimonian-Laird estimator, the random-
effects model was applied to pool the prevalence of the
overall intra-facility CS as well as that of the emergency
and elective procedures from January 2000, owing to its
ability to take the between-study (7%) and within-study
(v;) variances into consideration [71]. The study hetero-
geneity (7°) was tested using the y* test with the Q statis-
tic, while the proportion of the observed variability of the
between-study variance was estimated using the I* sta-
tistic. A forest plot was created to visually represent the
study effects and their 95% confidence interval (CI).

Furthermore, using the mixed effects model, subgroup
analyses of the intra-facility CS rates by region (north
and south, based on the aggregation of all northern and
southern geopolitical zones, respectively), study period
(pre-WHO statement [2000—2014] and post-WHO state-
ment [2015-2022]), class of facility service (secondary
and tertiary), and type of facility (public and private/reli-
gious), were conducted to investigate the heterogeneity of
the data. The selection of feasible sub-group analyses was
based on the Cochrane guidelines for systematic reviews
and meta-analyses, which recommended the inclusion of
only a few groups specified in advance, which are being
reported by at least ten included studies [72].

Thereafter, a forest plot was created to represent the
study effects visually, their 95% CI and the pooled prev-
alence of CS in the two regions and two study periods,
respectively. A scatter plot was also plotted to visualise
the moderator effect of the different subgroups. Finally,
publication bias was probed through a funnel plot, and
any observations were confirmed by applying Egger’s
regression test. IO conducted the meta-analysis.

Narrative synthesis section

A two-step content analysis of the included studies [73,
74] was conducted to synthesise the evidence in the data
on the indications and complications of CS in Nige-
ria. First, a manifest content analysis was conducted to
identify and quantify the indications and complications
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of CS as reported in the included studies. This analysis
was done by extracting frequencies and proportions of
reported indications and complications for overall, elec-
tive, and emergency CS, as deemed relevant. Where
authors presented only frequencies, these were converted
to proportions. In instances in which authors used differ-
ent terminology for the reported indications and compli-
cations, these were collapsed for simplicity. Indications
and complications were presented in tables using Micro-
soft Excel’s colour grading tool to reflect relative propor-
tions, with green for the least value, red for the highest
value, and yellow for the middle value. The other cells are
filled with gradient colours depending on their values.
Next, a latent content analysis of these findings was car-
ried out to segregate the data into subcategories (geopo-
litical zones, study periods, hierarchy of facility service
and type of facility) and identify emerging patterns in the
data. IO and AB-T conducted this analysis.

Results

From the 3590 records obtained from the initial search,
the titles and abstracts of 3245 articles were screened
for inclusion after duplicates were removed, and results
were truncated by dates. The 63 articles that passed the
screening and eight articles obtained by hand search
were then assessed for eligibility. In all, 45 articles [21-
65] were deemed eligible and as such included in the
review (Fig. 1).

Forty-four of these were included in the meta-analysis,
having all reported on CS prevalence [21-63, 65]. How-
ever, only 31 articles [21-24, 27, 28, 30-32, 35, 37, 38, 41,
42, 44-46, 48-50, 55-61, 63, 64] reported the indications
or complications of CS and, as such, were included in the
narrative synthesis. These are presented in the PRISMA
flow diagram (Fig. 1).

Study characteristics

Almost all included studies (41 [91.1%]) applied cross-
sectional study design [21, 22, 24-28, 30-57, 65]. Of all
the included studies, 27 (60.0%) were conducted in health
facilities situated in the southern states [21, 23-25, 28,
29, 32, 34, 36, 38—-40, 44—47, 49-53, 56, 57, 59, 60, 63, 65]
while 17 (37.7%) were in health facilities situated in the
northern states [22, 26, 27, 30, 31, 33, 35, 37, 41-43, 48,
55, 58, 61, 64]. Also, 82.2% of the included studies were
conducted in public [21-38, 40, 42, 44-55, 57, 58, 60-62,
64, 65] and 80.0% were conducted in tertiary [21-40,
42, 44-47, 49-55, 57, 58, 60-62, 65] facilities. Also, 32
(71.1%) studies [21-44, 58—64] were conducted between
2000 and 2014 (pre-WHO CS statement), while eight
(17.8%) studies [45—-52] were conducted after the WHO
statement was published (i.e., from 2015). The remain-
ing five (11.1%) studies [53—57] had their study periods
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overlapping both timeframes (Table 1). A comprehensive
presentation of the characteristics of included studies is
available in Additional file 2.

Quality of the included studies

Based on the findings from the quality assessment, 29
(64.4%) articles [23-27, 33-35, 37-39, 42, 4446, 48—60,
63] were of high quality. Of the remaining, ten (22.2%)
studies were of medium quality [21, 22, 29, 30, 36, 41,
43, 47, 65] and six (13.3%) were of low quality [31, 32, 40,
61, 62, 64], largely due to a failure to adequately describe
study subjects and settings. Other reasons were poor use
of statistical analytical methods and a lack of standard
criteria for measurements used (Table 2).

Pooled prevalence of intra-facility caesarean section

in Nigeria

The intra-facility prevalence of CS in Nigeria was esti-
mated from a total of 459,612 deliveries in 70 facilities
identified from 44 studies [21-63, 65] published from
2000 to 2022, with their study periods between 2000 and
2021. The raw proportions (W =0.94 p-value <0.01) devi-
ated less further from a normal distribution after logit
transformation (W =0.96, p-value=0.03). The prevalence
of elective and emergency CS in facilities was reported
from 33 studies [21, 22, 24-30, 32-42, 44, 45, 48, 50, 52,
55-60, 62, 65].

Overall caesarean section

The overall prevalence of CS in health facilities across
Nigeria was 17.63% (95%CI=14.96-20.66), with a sub-
stantial level of heterogeneity (I>=99.82%) due to true
differences between studies rather than chance (Fig. 2).
This heterogeneity was first identified by Cochran’s Q test
(Q=37,805.95, df=69, p<0.01), and the estimated heter-
ogeneity (1) was 0.69 (95%CI=0.60-1.18). However, the
leave-out-one study analysis and Cook’s distance failed to
identify any influential study (Additional file 1: Fig. S1).

Elective caesarean section

The pooled prevalence of elective CS amongst elec-
tive CS conducted in Nigerian health facilities was
24.27% (95%CI1=20.32-28.71). There was a substantial
level of heterogeneity (I>=98.89%) due to true differ-
ences between studies rather than chance (Fig. 3). This
heterogeneity was first identified by Cochran’s Q test
(Q=2870.93, df=32, p<0.01), and the estimated het-
erogeneity (1%) was 0.44 (95%CI=0.38-1.07). The pooled
prevalence of elective CS was 20.64% (95%CI=16.07 to
26.11) and 26.87% (95%CI=21.37 to 33.20) in health
facilities in the north and south of Nigeria, respectively
(Additional file 1: Fig. S2). In the north, the range of elec-
tive CS was 10-43% in tertiary facilities and 7-28% in
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Identification of studies via databases

Records identified from databases and
search engine (n = 3590) including
AJOL = 2570, DOAJ = 99, EBSCOhost
= 386, PubMed = 197, and Google
scholar 338

Records removed before screening:

Duplicate records removed (n = 103)
Records marked as ineligible by
automation tools (n = 242)

"

Screening for inclusion and eligibility

Inclusion

Records screened at title and abstract
only (n = 3245)

Records excluded (n = 3182)

Full-text articles sought for retrieval (n =

63)

Reports obtained through hand search (n
= 8)

Reports assessed for eligibility (n = 71)

Reports excluded:
Wrong location (n = 5)
Irrelevant outcomes (n = 6)
Study population included only one
type of CS (n = 5)
Population-based studies (n = 5)
Study period before 2000 (n = 5)

Studies reporting on the prevalence,
indications, or complications of
caesarean section (n = 45)

}

Studies reporting on indications or
complications of caesarean section and
as such included in the narrative
synthesis (n = 30)

J

Studies reporting on the prevalence of
caesarean section and as such included
in the meta-analysis (n = 44)

Fig. 1 Flow diagram of literature search and results
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Table 1 Summary of characteristics of the included studies

Characteristics Number Percentage (%)
(N=45)

Study design

Cross-sectional 41 91.1

Case—control 1 2.2

Cohort 3 6.7

Geopolitical zone

North-east (NE) 2 44
North-west (NW) 9 200
North-central (NC) 6 133
South-east (SE) 8 17.8
South-south (SS) 9 200
South-west (SW) 10 20.2
Multiple zones 1 22
Hierarchy of facility service

Tertiary 36 80.0
Secondary 7 15.6
Mixed 1 2.2
Not defined 1 22
Facility type

Public 37 82.2
Private/religious 6 133
Mixed 2 44
Study period

2000-2014 (pre-WHO statement) 32 71.1
2015-2022 (post-WHO statement) 8 17.8
Overlaps both periods 5 1.1

secondary facilities. In the south, the range of elective CS
was 6—-80% in tertiary facilities and 20-42% in secondary
facilities.

Emergency caesarean section

The pooled prevalence of emergency CS amongst overall
CS in Nigeria was 75.93% (95%CI=71.40-79.95). There
was a substantial level of heterogeneity (I>=98.93%)
due to true differences between studies rather than
chance (Fig. 4). This heterogeneity was first identified by
Cochran’s Q test (Q=2989.63, df=32, p<0.01), and the
estimated heterogeneity (1?) was 0.46 (95%CI=0.42—-
1.15). The pooled prevalence of emergency CS
was 79.03% (95%CI=73.46 to 83.68) and 72.91%
(95%CI=66.56 to 78.45), in the north and south of Nige-
ria, respectively (Additional file 1: Fig. S2). In the north,
the range of emergency CS was 57-90% in tertiary and
72-93% in secondary facilities. In the south, the range
of emergency CS was 20-94% in tertiary and 57-81% in
secondary facilities.
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Pooled prevalence by subgroups

In health facilities in the northern and southern states
of Nigeria, the pooled prevalence of CS was 10.64%
(95%CI1=8.60 to 13.10) and 25.54% (95%CI=21.73 to
29.75), respectively (Fig. 5). The difference between
the summary estimates of the prevalence in north-
ern and southern facilities was statistically significant
(QM(1)=42.89, p<0.01). The significant heterogeneity
between the facilities (QE(68)=23,617.89, p<0.01) was
partly moderated by their geopolitical zone (R*=35.72%).
The significant regression coefficient (1.06; Z(68)=6.55;
p<0.01) confirmed geopolitical zone as a significant
moderator of the prevalence of CS in Nigeria.

The pooled prevalence before the WHQO’s recommen-
dation was 18.90% (14.94-23.61), but this increased
to 29.63% (21.97-38.65) afterwards (Additional file 1:
Fig. S3). The study period significantly moderated
(QM(1)=8.99, p<0.01) the prevalence of CS, and this
was confirmed by the significant regression coefficient
(0.60; Z(47)=3.00, p<0.01) (Additional file 1: Fig. S4).
However, the hierarchy or level of facility service (ter-
tiary or secondary) was not a significant moderator
(QM(1)=1.17, p=0.28) of the prevalence of CS, and this
was supported by the insignificant regression coefficient
(= 0.24; Z(52)= — 1.08, p=0.28) (Additional file 1: Fig.
S5). Also, the type of facility (public or private) was not
a significant moderator (QM(1)=0.33, p=0.57) of the
prevalence of CS, with an insignificant regression coeffi-
cient (0.16; Z(47)=0.57, p=0.57) (Additional file 1: Fig.
S6).

Publication bias

The symmetrical distribution of the funnel plot was
confirmed using the unweighted Egger’s regression
test for funnel plot asymmetry. This showed that there
was no statistically significant publication bias present
(z=-0.07, p=0.94) (Fig. 6).

Indications for caesarean section in Nigeria

From the 28 included studies that reported indications
[22-24, 30-32, 37, 38, 41, 42, 4446, 48—50, 55—64], pre-
vious scar/CS (3.5-33.5%) and hypertensive disorders
in pregnancy (5.5-30.0%) were the most common indi-
cations for CS, with 22 (84.6%) of these studies report-
ing both. Other common indications were cephalopelvic
disproportion (CPD), foetal distress, obstructed labour
antepartum haemorrhage and multiple pregnancies, with
at least 15 (57.7%) studies reporting their occurrence.
Disaggregated by regions, previous scar/CS (6.1-27.8%)
was the most prevalent indication among the southern
facilities, while CPD (2.0-39.9%) was the most prevalent
indication in the northern facilities. Within the facilities
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Table 2 Quality assessment of the included studies

S/ Author(s) Publicatio Quality Assessment Questions/Criteria
N n year
Cross-sectional studies Were the criteria for Were the study subjects and the Were objective, standard Were the outcomes Was appropriate  Rating
inclusion in the sample setting described in detail? criteria used for measured in a valid statistical (%)
clearly defined? measurement of the and reliable way? analysis used?
condition?
1 Adekanle 9
etal 21) 2013 1 0 1 1 1 80%
2 Adelaiye et "
al. (22) 2017 1 1 1 1 0 80%
3 Alabrah et o
al. (45) 2022 1 1 1 1 1 100%
4 Allagoa et 0,
al. (46) 2021 1 1 1 1 1 100%
5 Asiegbu et o
al. (24) 2019 1 1 1 1 1 100%
6 Attah et al. 5
(58) 2015 1 1 1 1 1 100%
7 Awoyemi o
etal. (47) 2020 1 1 0 1 1 80%
8 Babah et o
al. (53) 2018 1 1 1 1 1 100%
9 Bukar et al. 2009 1 1 1 1 1 100%
(26)
10 Buowari o
(64) 2012 1 1 0 1 0 60%
11 Chukwu et o
al. (48) 2017 1 1 1 1 1 100%
12 Daniel & o
Singh (27) 2016 1 1 1 1 1 100%
13 Ekanem et 9
al. (28) 2008 1 1 1 1 0 80%
14 Eleje et al. o
(49) 2022 1 1 1 1 1 100%
15 Ezechi et o
al. (63) 2002 1 1 1 1 1 100%
16  Galadanci a
etal. (54) 2020 1 1 1 1 1 100%
17  Geidam et "
al. (30) 2009 1 0 1 1 1 80%
18 Hilekaan et 2015 1 0 1 1 0 60%
al. (31)
19  Ibekwe & o
Obuna (60) 2006 1 1 1 1 1 100%
20 lkeako et 04 1 0 1 1 0 60%
al. (32)
21 Ikeanyi & o
Addah (s9) 2010 1 1 1 1 1 100%
22 Isah et al 5
(55) 2018 1 1 1 1 1 100%
23 Ismail et al. o
(56) 2021 1 1 1 1 1 100%
24 Jombo et o
al. (50) 2022 1 1 1 1 1 100%
25 Ladan et al. 2017 1 1 1 1 1 100%
(33)
26 Ngwan et o
al. (61) 2013 1 0 1 0 1 60%
27 Njoku et al. 9
(34) 2016 1 1 1 1 1 100%
28 Nwobodo o
etal. (35) 2011 1 1 1 1 1 100%
29  Obiechina o
etal. (36) 2011 0 1 1 1 1 80%
30 Oladapo et o
al. (65) 2004 1 0 1 1 1 80%
31 Omole-
Ohonsi & 2009 0 0 1 1 1 60%
Ashini (62)
32 Onoh et al 9
(38) 2015 1 1 1 1 1 100%
33 Oranika et o
al. (39) 2017 1 1 1 1 1 100%
34 Osegi &
Makinde 2020 1 1 1 1 1 100%
(57)
35 Osonwa et o5 0 0 1 1 1 60%

al. (40)
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S/ Author(s)
N

Publicatio
n year

Quality Assessment Questions/Criteria

Cross-sectional studies Were the criteria for Were the study subjects and the Were objective, standard Were the outcomes Was appropriate  Rating
inclusion in the sample setting described in detail? criteria used for measured in a valid statistical (%)
clearly defined? measurement of the and reliable way? analysis used?

condition?
36 Otun etal o 1 1 1 1 1 100%
(51)
37 Sule et al
o
1) 2017 0 1 1 1 1 80%
38 Ugwa et al.
2015 1 1 1 1 1 1009
(42) %
39 Ugwu & de o
Kok (43) 2015 0 1 1 1 1 80%
40 Ugwu et al.
2011 1 1 1 1 1 1009
(a4) 00%
41 Wekere et 2021 1 1 1 1 1 100%
al. (52)

S/ Case-control studies Were the groups Were cases and controls matched ~ Were the same criteria Were outcomes Was appropriate  Rating

N comparable other than the appropriately? used for identification and  assessed in a standard, statistical (%)
presence of disease in cases matching of controls and valid and reliable way analysis used?
or the absence of diseases cases of condition? for cases and controls?
in controls?

42 Akinola et 2014 1 1 1 1 1 100%

al. (23)
S/ Cohort studies Were the two groups similar ~ Were the groups/participants free ~ Were the outcomes Was the follow-up Was appropriate  Rating
N and recruited from the of the outcome at the start of the ~ measured in a valid and time reported and statistical (%)

same population? study (or at the moment of reliable way? sufficient to be long analysis used?
exposure)? enough for outcomes
to occur?
43 Bello et al.
201 1 1 1 1 1 1009

(25) 015 00%
44 Ezugwu et 2017 1 1 1 1 0 80%

al. (29)
45 Onankpa & o

Ekele (37) 2009 1 1 1 1 1 100%

Rating was high (green) if they met 100% of the set criteria, medium (yellow) if they met 80 to < 100% of the set criteria, and low (red) if they only met <80% of the set

criteria

in the northern geopolitical zones, isolated cases of a
high prevalence of obstructed labour (48.4%) and foetal
distress (40.4%) occurred in the north-west and north-
east zones, respectively [30, 64]. In the south, CPD was
distinctly prevalent in three studies in the south-south
(31.9%, 36.0%) and south-west (32.8%) [46, 59, 63]
(Table 3). The comprehensive compilation of the indica-
tions retrieved from the included studies is available in
Additional file 2.

Complications of caesarean section in Nigeria

From 20 of the included studies [24, 27, 28, 30, 32, 35, 37,
38, 44-46, 48-50, 55, 58, 59, 62—-64], anaemia, wound
sepsis/dehiscence, maternal death and perinatal death
were the most reported complications of CS. Anaemia
(6.4—57.1%) was the commonest complication following
CS across northern and southern facilities, being more
prevalent in the emergency procedures (2038-60.2%)
compared to the elective cases (13.7-36.9%). Disaggre-
gated by zones, postpartum haemorrhage was highest
(20.5-59.7%) in the north-western facilities, while anae-
mia (6.4-57.1%) was the most prevalent in the south-
southern facilities. Maternal death remained low across
all studies (0.5-3.6%) following CS, except in one south-
western private facility where the rate was 6.1% [63].

Perinatal death was highly prevalent (11.1-18.5%) follow-
ing CS as well as after the elective (16.7%) and emergency
cases (19.0%) in north-western facilities. All but four [48,
59, 62-64] of these facilities reporting on the complica-
tions were tertiary ones (Table 4). A comprehensive com-
pilation of the complications of CS as retrieved from the
included studies is available in Additional file 2.

Discussion

We set out to pool the prevalence of CS in facilities across
Nigeria, spanning the years 2000 to 2022. We retrieved
45 papers in total, with most of them (29 (64.4%)) being
of high quality. We obtained an overall prevalence of
CS of about 17.6% and identified a higher prevalence of
emergency CS amongst overall CS (75.9%) compared
to elective CS (24.3%). We also identified a significantly
higher prevalence of CS in the southern facilities (25.5%)
compared to the northern ones (10.6%). Furthermore, we
observed an increase in the prevalence of intra-facility
CS in the country following the WHO statement on CS
rates (from 18.9 before to 29.6% after). However, none of
the reporting studies adopted the Robson classification of
CS to determine intra-facility CS rates. In addition, nei-
ther the hierarchy of care (tertiary or secondary) nor the
type of facility (public or private) significantly influenced
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Study CS Deliveries Prevalence 95% Cl
Geidem et al 2009 1192 10097 11.81 [11.19; 12.45]
Ezechi et al 2002 391 1129 34.63 [31.91; 37.46]
Sule et al 2017 228 2549 8.94 [7.90;10.12]
Ekanem et al 2009 431 2162 19.94 [18.30; 21.67]
Ibekwe & Obuna 2006 233 1210 19.26 [17.13; 21.58]
Oladapo et al 2004 329 1422 23.14 [21.02; 25.40]
Bukar et al 2009 264 2172 12.15 [10.85; 13.60]
Omole-Ohonsi & Ahansi 2009 1306 9532 13.70 [13.03; 14.41]
Hilekaan et al 2015 124 636 19.50 [16.60; 22.76]
Nwobodo et al 2011 2284 22985 9.94 [9.56;10.33]
Obiechina et al 2008 535 2847 18.79 [17.40; 20.27]
Onoh et al 2015 2097 14198 14.77 [14.20; 15.36]
Adekanle et al 2013 1004 2798 35.88 [34.13;37.68]
Ikeako et al 2009 291 2809 10.36 [9.29; 11.54]
Ugwu et al 2011 980 3554 27.57 [26.13;29.07]
Onankpa and Ekele 2009 216 2562 8.43 [7.42; 9.57]
Ugwu and De Kok 2015 742 5353 13.86 [12.96; 14.81]
Attah et al 2015 1966 12600 15.60 [14.98; 16.25]
Galadanci et al 2020a 554 10815 5.12 [4.72; 5.55]
Galadanci et al 2020b 1658 16288 10.18 [9.72; 10.65]
Galadanci et al 2020c 1028 14297 719 [6.78; 7.63]
Galadanci et al 2020d 1219 10182 11.97 [11.36; 12.62]
Galadanci et al 2020e 1827 28143 6.49 [6.21; 6.79]
Galadanci et al 2020f 333 17447 191 [1.72; 2.12]@
Galadanci et al 2020g 503 14314 3.51 [3.22; 3.83] &
Galadanci et al 2020h 227 8187 2.77 [2.44; 3.15]
Galadanci et al 2020i 359 8246 435 [3.93; 482] @
Galadanci et al 2020j 609 17498 3.48 [3.22; 3.76] @
Babah et al 2018 6567 12811 51.26 [50.39; 52.13]
Ikeanyi & Addah 1014 4822 21.03 [19.90; 22.20]
Daniel and Singh 2016 504 4462 11.30 [10.40; 12.26]
Njoku et al 2016 3440 13906 24.74 [24.03; 25.46]
Osonwa et al 2016 652 11795 5.53 [5.13; 5.95]
Adelaiye et al 2017 2254 9388 24.01 [23.16;24.88]
Ugwa et al 2015 590 3335 17.69 [16.43;19.02]
Ngwan et al 2013 1084 7125 15.21 [14.40; 16.07]
Bello et al 2015 327 662 49.40 [45.60; 53.20]
Oranika et al 2017 1628 2881 56.51 [54.69; 58.31]
Akinola et al 2014 257 641 40.09 [36.37; 43.94]
Galadanci et al 2020k 521 3606 14.45 [13.34; 15.63]
Galadanci et al 2020I 720 5627 12.80 [11.95; 13.69]
Galadanci et al 2020m 4016 19414 20.69 [20.12; 21.26]
Galadanci et al 2020n 1180 7397 15.95 [15.14; 16.80]
Galadanci et al 20200 2362 10630 22.22 [21.44;23.02]
Isah et al 2018 2053 9604 21.38 [20.57;22.21]
Ladan et al 2017 435 4115 10.57 [9.67;11.55]
Asiegbu et al 2019 3850 11215 34.33 [33.46; 35.21]
Ezugwu et al 2017 256 998 25.65 [23.04;28.45]
Ismail et al 2021 481 2321 20.72 [19.12; 22.42]
Galadanci et al 2020p 893 6243 14.30 [13.46; 15.19]
Galadanci et al 2020q 1346 8857 15.20 [14.46; 15.96]
Galadanci et al 2020r 565 3510 16.10 [14.92;17.35]
Galadanci et al 2020s 2151 10002 21.51 [20.71;22.32]
Galadanci et al 2020t 294 3136 9.38 [8.40;10.45]
Osegi and Makinde 2019 1654 5793 28.55 [27.40;29.73]
Ottun et al 2021 1184 3864 30.64 [29.21; 32.11]
Wekere et al 2021 5598 13516 41.42 [40.59; 42.25]
Chukwu et al 2017 224 770 29.09 [25.99; 32.40]
Galadanci et al 2020u 11 202 5.45 [3.04; 9.56]
Galadanci et al 2020v 653 1924 33.94 [31.86; 36.09]
Galadanci et al 2020w 69 287 24.04 [19.45;29.32]
Galadanci et al 2020x 386 1025 37.66 [34.74; 40.67]
Galadanci et al 2020y 104 306 33.99 [28.90; 39.48]
Alabrah et al 2022 104 770 13.51 [11.27;16.11]
Allagoa et al 2021 959 2263 42.38 [40.36; 44.43]
Jombo et al 2022 705 2778 25.38 [28.79; 27.03]
Awoyemi 2020 33 166 19.88 [14.49; 26.65]
Eleje et al 2022a 141 321 43.93 [38.59; 49.41]
Eleje et al 2022b 94 217 43.32 [36.88; 49.99]
Eleje et al 2022c 392 875 44.80 [41.53;48.11]
Common effect model . 19.57 [19.44; 19.70]
Random effects model 17.63 [14.96; 20.66]

Heterogeneity: /> = 100%, t° = 0.6938, x5, = 37805.95 (p =0)
10 20 30 40 50 60
Prevalence of CS

Fig. 2 Forest plot of pooled prevalence of overall intra-facility caesarean section in Nigeria (2000-2022)



Osayande et al. Reproductive Health (2023) 20:81

Study Elective CS Total CS Prevalence 95% CI
Geidem et al 2009 246 1192 20.64 [18.43;23.03]
Ezechi et al 2002 . 391
Sule et al 2017 64 228 28.07 [22.62; 34.25]
Ekanem et al 2009 82 431 19.03 [15.59; 23.01]
Ibekwe & Obuna 2006 37 233 15.88 [11.73; 21.15]
Oladapo et al 2004 32 329 9.73 [6.96;13.43]
Bukar et al 2009 69 264 26.14 [21.19; 31.77]
Omole-Ohonsi & Ahansi 2009 158 1306 12.10 [10.44; 13.98]
Hilekaan et al 2015 . 124
Nwobodo et al 2011 498 2284 21.80 [20.16;23.54]
Obiechina et al 2008 144 535 26.92 [23.33;30.84]
Onoh et al 2015 521 2097 24.85 [23.04; 26.74]
Adekanle et al 2013 805 1004 80.18 [77.60; 82.53]
Ikeako et al 2009 97 291 33.33 [28.15; 38.95]
Ugwu et al 2011 62 980 6.33 [4.96; 8.03]
Onankpa and Ekele 2009 42 216 19.44 [14.70; 25.27]
Ugwu and De Kok 2015 . 742
Attah et al 2015 666 1966 33.88 [31.82;36.00]
Galadanci et al 2020a . 554
Galadanci et al 2020b . 1658
Galadanci et al 2020c . 1028
Galadanci et al 2020d . 1219
Galadanci et al 2020e . 1827
Galadanci et al 2020f . 333
Galadanci et al 2020g . 503
Galadanci et al 2020h . 227
Galadanci et al 2020i . 359
Galadanci et al 2020j . 609
Babah et al 2018 . 6567
Ikeanyi & Addah 198 1014 19.53 [17.20; 22.08]
Daniel and Singh 2016 216 504 42.86 [38.60; 47.22]
Njoku et al 2016 575 3440 16.72 [15.51; 18.00]
Osonwa et al 2016 170 652 26.07 [22.85;29.58]
Adelaiye et al 2017 288 2254 12.78 [11.46; 14.22]
Ugwa et al 2015 57 590 9.66 [7.53;12.32]
Ngwan et al 2013 . 1084
Bello et al 2015 77 327 23.55 [19.26; 28.45]
Oranika et al 2017 786 1628 48.28 [45.86;50.71]
Akinola et al 2014 . 257
Galadanci et al 2020k . 521
Galadanci et al 2020! . 720
Galadanci et al 2020m . 4016
Galadanci et al 2020n . 1180
Galadanci et al 20200 . 2362
Isah et al 2018 406 2053 19.78 [18.11;21.56]
Ladan et al 2017 152 435 34.94 [30.60; 39.54]
Asiegbu et al 2019 1445 3850 37.53 [36.02; 39.07]
Ezugwu et al 2017 65 256 25.39 [20.43; 31.08]
Ismail et al 2021 203 481 42.20 [37.86; 46.67]
Galadanci et al 2020p . 893
Galadanci et al 2020q . 1346
Galadanci et al 2020r . 565
Galadanci et al 2020s . 2151
Galadanci et al 2020t . 294
Osegi and Makinde 2019 309 1654 18.68 [16.88;20.63]
Ottun et al 2021 . 1184
Wekere et al 2021 1899 5598 33.92 [32.69; 35.17]
Chukwu et al 2017 16 224 714 [4.42;11.34]
Galadanci et al 2020u . 11
Galadanci et al 2020v . 653
Galadanci et al 2020w . 69
Galadanci et al 2020x . 386
Galadanci et al 2020y . 104
Alabrah et al 2022 33 104 31.73 [23.52; 41.26]
Allagoa et al 2021 . 959
Jombo et al 2022 249 705 35.32 [31.88;38.92]
Awoyemi 2020 . 33
Eleje et al 2022a . 141
Eleje et al 2022b . 94
Eleje et al 2022¢ . 392
Common effect model . 28.51 [28.03; 28.98]
Random effects model 24.27 [20.32; 28.71]

Heterogeneity: /> = 99%, 1% = 0.4353, %2, = 2870.93 (p = 0)

o

[ T T T

20 40 60 80
Prevalence of Elective CS

Fig. 3 Forest plot of pooled prevalence of intra-facility elective caesarean section in Nigeria (2000-2022)
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Study Emergency CS Total CS Prevalence 95% Cl
Geidem et al 2009 946 1192 79.36 [76.97;81.57]
Ezechi et al 2002 . 391

Sule et al 2017 164 228 71.93 [65.75; 77.38]
Ekanem et al 2009 349 431 80.97 [76.99; 84.41]
Ibekwe & Obuna 2006 196 233 84.12 [78.85; 88.27]
Oladapo et al 2004 297 329 90.27 [86.57; 93.04]
Bukar et al 2009 181 264 68.56 [62.71;73.87]
Omole-Ohonsi & Ahansi 2009 1148 1306 87.90 [86.02; 89.56]
Hilekaan et al 2015 . 124

Nwobodo et al 2011 1784 2284 78.11 [76.37; 79.76]
Obiechina et al 2008 384 535 71.78 [67.81; 75.43]
Onoh et al 2015 1576 2097 75.15 [73.26; 76.96]
Adekanle et al 2013 199 1004 19.82 [17.47; 22.40] |
Ikeako et al 2009 184 291 63.23 [57.54; 68.58]
Ugwu et al 2011 918 980 93.67 [91.97; 95.04]
Onankpa and Ekele 2009 174 216 80.56 [74.73;85.30]
Ugwu and De Kok 2015 . 742

Attah et al 2015 1300 1966 66.12 [64.00; 68.18]
Galadanci et al 2020a . 554

Galadanci et al 2020b . 1658

Galadanci et al 2020c . 1028

Galadanci et al 2020d . 1219

Galadanci et al 2020e . 1827

Galadanci et al 2020f . 333

Galadanci et al 2020g . 503

Galadanci et al 2020h . 227

Galadanci et al 2020i . 359

Galadanci et al 2020j . 609

Babah et al 2018 . 6567

lkeanyi & Addah 816 1014 80.47 [77.92; 82.80]
Daniel and Singh 2016 288 504 57.14 [52.78; 61.40]
Njoku et al 2016 2865 3440 83.28 [82.00; 84.49]
Osonwa et al 2016 482 652 73.93 [70.42; 77.15]
Adelaiye et al 2017 1966 2254 87.22 [85.78; 88.54]
Ugwa et al 2015 533 590 90.34 [87.68; 92.47]
Ngwan et al 2013 . 1084

Bello et al 2015 250 327 76.45 [71.55; 80.74]
Oranika et al 2017 842 1628 51.72 [49.29; 54.14]
Akinola et al 2014 . 257

Galadanci et al 2020k . 521

Galadanci et al 20201 . 720

Galadanci et al 2020m . 4016

Galadanci et al 2020n . 1180

Galadanci et al 20200 . 2362

Isah et al 2018 1647 2053 80.22 [78.44;81.89]
Ladan et al 2017 283 435 65.06 [60.46; 69.40]
Asiegbu et al 2019 2405 3850 62.47 [60.93; 63.98]
Ezugwu et al 2017 191 256 74.61 [68.92; 79.57]
Ismail et al 2021 278 481 57.80 [53.33;62.14]
Galadanci et al 2020p . 893

Galadanci et al 2020q . 1346

Galadanci et al 2020r . 565

Galadanci et al 2020s . 2151

Galadanci et al 2020t . 294

Osegi and Makinde 2019 1345 1654 81.32 [79.37; 83.12]
Ottun et al 2021 . 1184

Wekere et al 2021 3699 5598 66.08 [64.83;67.31]
Chukwu et al 2017 208 224 92.86 [88.66; 95.58]
Galadanci et al 2020u . 11

Galadanci et al 2020v . 653

Galadanci et al 2020w . 69

Galadanci et al 2020x . 386

Galadanci et al 2020y . 104

Alabrah et al 2022 71 104 68.27 [58.74; 76.48]
Allagoa et al 2021 . 959

Jombo et al 2022 456 705 64.68 [61.08;68.12]
Awoyemi 2020 . 33

Eleje et al 2022a . 141

Eleje et al 2022b . 94

Eleje et al 2022¢ . 392

Common effect model . 71.40 [70.92; 71.87]
Random effects model 75.47 [71.00; 79.45]

Heterogeneity: /% = 99%, 1 = 0.4350, 32, = 2875.56 (p = 0) T T T 1 1
20 40 60 80 100
Prevalence of Emergency CS

Fig. 4 Forest plot of pooled prevalence of intra-facility emergency caesarean section in Nigeria (2000-2022)
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Study Proportion 95% Cl
Geidem et al 2009 11.81 [11.19; 12.45]
Sule et al 2017 8.94 [7.90;10.12]
Bukar et al 2009 12.15 [10.85; 13.60]
Omole-Ohonsi & Ahansi 2009 13.70 [13.03; 14.41]
Hilekaan et al 2015 19.50 [16.60; 22.76]
Nwobodo et al 2011 9.94 [9.56; 10.33]
Onankpa and Ekele 2009 8.43 [7.42; 9.57]
Ugwu and De Kok 2015 13.86 [12.96; 14.81]
Attah et al 2015 15.60 [14.98; 16.25]
Galadanci et al 2020a 5.12 [4.72; 5.55]
Galadanci et al 2020b 10.18 [9.72; 10.65]
Galadanci et al 2020c 7.19 [6.78; 7.63]
Galadanci et al 2020d 11.97 [11.36; 12.62]
Galadanci et al 2020e 6.49 [6.21; 6.79]
Galadanci et al 2020f 191 [1.72; 2.12]
Galadanci et al 2020g 3.51 [3.22; 3.83]
Galadanci et al 2020h 2.77 [2.44; 3.15]
Galadanci et al 2020i 4.35 [3.93; 4.82]
Galadanci et al 2020j 3.48 [3.22; 3.76]
Daniel and Singh 2016 11.30 [10.40; 12.26]
Adelaiye et al 2017 24.01 [23.16; 24.88]
Ugwa et al 2015 17.69 [16.43; 19.02]
Ngwan et al 2013 15.21 [14.40; 16.07]
Galadanci et al 2020k 14.45 [13.34; 15.63]
Galadanci et al 20201 12.80 [11.95; 13.69]
Galadanci et al 2020m 20.69 [20.12;21.26]
Galadanci et al 2020n 15.95 [15.14; 16.80]
Galadanci et al 20200 22.22 [21.44;23.02]
Isah et al 2018 21.38 [20.57;22.21]
Ladan et al 2017 10.57 [9.67; 11.55]
Chukwu et al 2017 29.09 [25.99; 32.40]
Ezechi et al 2002 34.63 [31.91; 37.46]
Ekanem et al 2009 19.94 [18.30; 21.67]
Ibekwe & Obuna 2006 19.26 [17.13; 21.58]
Oladapo et al 2004 23.14 [21.02; 25.40]
Obiechina et al 2008 18.79 [17.40; 20.27]
Onoh et al 2015 14.77 [14.20; 15.36]
Adekanle et al 2013 35.88 [34.13;37.68]
Ikeako et al 2009 10.36 [9.29; 11.54]
Ugwu et al 2011 27.57 [26.13;29.07]
Babah et al 2018 51.26 [50.39; 52.13]
Ikeanyi & Addah 21.03 [19.90; 22.20]
Njoku et al 2016 24.74 [24.03; 25.46]
Osonwa et al 2016 5.53 [5.13; 5.95]
Bello et al 2015 49.40 [45.60; 53.20]
Oranika et al 2017 56.51 [54.69; 58.31]
Akinola et al 2014 40.09 [36.37; 43.94]
Asiegbu et al 2019 34.33 [33.46; 35.21]
Ezugwu et al 2017 25.65 [23.04; 28.45]
Ismail et al 2021 20.72 [19.12;22.42]
Galadanci et al 2020p 14.30 [13.46; 15.19]
Galadanci et al 2020q 15.20 [14.46; 15.96]
Galadanci et al 2020r 16.10 [14.92; 17.35]
Galadanci et al 2020s 21.51 [20.71;22.32]
Galadanci et al 2020t 9.38 [8.40;10.45]
Osegi and Makinde 2019 28.55 [27.40;29.73]
Ottun et al 2021 30.64 [29.21;32.11]
Wekere et al 2021 41.42 [40.59; 42.25]
Galadanci et al 2020u 5.45 [3.04; 9.56]
Galadanci et al 2020v 33.94 [31.86; 36.09]
Galadanci et al 2020w 24.04 [19.45;29.32]
Galadanci et al 2020x 37.66 [34.74; 40.67]
Galadanci et al 2020y 33.99 [28.90; 39.48]
Alabrah et al 2022 13.51 [11.27; 16.11]
Allagoa et al 2021 42.38 [40.36; 44.43]
Jombo et al 2022 25.38 [28.79; 27.03]
Awoyemi 2020 19.88 [14.49; 26.65]
Eleje et al 2022a 43.93 [38.59; 49.41]
Eleje et al 2022b 43.32 [36.88; 49.99]
Eleje et al 2022¢ 44.80 [41.53;48.11]
Common effect model 19.57 [19.44; 19.70] i
Combined prevalence 17.64 [15.47; 20.04] <>
Heterogeneity: /> = 100%, ©* = 0.4460, 32, = 37805.95 (p = 0) f T T T !
Residual heterogeneity: /= NA%, x* = NA (p = NA) 0 20 40 60 80
Test for subgroup differences (common effect): xf =14188.06,df =1 (p = 0) Prevalence of caesarean section

Test for subgroup differences (random effects): xf =42.89,df =1 (p<0.01)

Fig. 5 Forest plot of pooled prevalence of CS in health facilities in northern and southern Nigeria (2000-2022)
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Fig. 6 Funnel plot to investigate publication bias

the prevalence of CS. The most common indications for
a CS were previous scar/CS, CPD, foetal distress and
hypertensive disorders in pregnancy. On the other hand,
anaemia and wound dehiscence were the most common
complications reported in the included studies.

At 17.6%, we found the overall pooled prevalence of
CS in health facilities across Nigeria to be high when
compared to the institutional CS rate reported in simi-
lar West African countries like Sierra Leonne (2.9%) and
Cameroon (9.9%) [75, 76]. In the 2015 Lancet series on
CS, the intra-facility CS rate was estimated as 7.2 per 100
live births across West and Central Africa and 11.1 per
100 live births across Eastern and Southern Africa [13].
Within the country, we found regional differences in
the prevalence of CS in Nigerian health facilities. In the
south, the pooled intra-facility prevalence of CS (25.5%)
was more than twice the prevalence recorded in the
north (10.6%). Although more studies were conducted
in the south (60.0%), this vast difference in intra-facility
CS prevalence raises questions on varying accessibil-
ity and utilisation in the north and south regions of the
country. When disaggregated by type of CS within the
regions, there was a non-significantly higher pooled
prevalence of elective CS in health facilities of the south
(26.87% (95%CI=21.37 to 33.20)) compared to the north
(20.64% (95%CI=16.07 to 26.11)). On the other hand,

Log Odds

there was a non-significantly higher pooled prevalence
of emergency CS in health facilities in the north (79.03%
(95%CI1=73.46 to 83.68)) compared to those in the south
(72.91% (95%CI=66.56 to 78.45)).

Based on facility-type, tertiary facilities were the most
dominant study settings (80.0%) among the included
studies in our review. However, we found the reported
prevalence rates in tertiary facilities (5.5-56.5%) to be
broadly comparable with the prevalence rates in sec-
ondary facilities (5.4—37.7%), with only nine [23, 25, 39,
46, 49, 52, 53] of the 70 tertiary facilities included in the
review recording intra-facility CS rates greater than the
range observed in secondary facilities. A similar pattern
of comparable intra-facility CS prevalence in secondary
(10.1% (95% CI: 5.1, 16.6%)) and tertiary hospitals (15.4%
(95% CI: 12.5, 18.6%)) was reported in a Cameroonian
systematic review [75]. This reality conflicts with the gen-
eral expectation that tertiary facilities should conduct
more CS owing to the high referral load of complicated
obstetric emergencies from private hospitals and public
secondary facilities [77]. In our review, when the data
was disaggregated by hierarchy of facility, there was no
difference in the rates of elective CS in tertiary facilities
(9.6—42.9%) v. secondary facilities (19.5-48.3%) and rates
of emergency CS in tertiary facilities (57.1-90.4%) v. sec-
ondary (51.7-80.5%).
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Table 3 Indications for CS in health facilities across the geopolitical zones in Nigeria

Geopolitical zone W SE ss NW NE_ NC
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] £ 8 3 B o i = = S | & s £ & K] s 8 8 s 2 El o < @
: £ & 5 5 2 g 8 = 5 & 2 2 ¢ s & T E 2 58§ S5 % § 5 : 8 2 3
Previous scar/Caesarean section 223 81 224 272 137 169 77 223 199 215 173 196 6.1 278 182 217 53 88 181 171 194 335 144 35 129 118
Foetal distress 9.9 81 106 17.0 128 63 210 104 192 48 276 80 88 112 140 92 9.7 26 404 201 123 236 185 114
Obstructed labour 186 6.0 58 125 116 6.1 107 158 131 25 133 30 6.0 9.1 235 484 240 167 317 57 45 9.8 10.1
Failure to progress/ Prolonged labour/Failed Vaginal Birth after a7 a0 120 BB 55 47 e s1 las EEOEEH : BB
Caesarean/Failed vacuum
Cephalopelvic disproportion 328 25 175 86 258 256 82 202 360 319 123 266 43 398 20 290 288 334 209 399
Antepartum haemorrhage 9.0 8.1 224 10 149 92 59 9.3 71 38 6.3 6.2 81 5.6 119 45 5.5 8.8 8.2
Twins or more 29 179 17 6.4 04 47 26 29 16 35 19 5.2 20 175 48 16 44
Breech presentation 9.9 40 206 25 43 7.2 48 9.0 59 81 39 6.0 19.6 2.7 4.6
Malpresentation/malposition 23 131 42 146 79 20 09 77 9.9 25 153 37 103 13 75 109 101
Hypertensive disorders in pregnancy 163 113 7.7 134 11.0 197 56 77 143 6.7 129 69 239 77 169 258 290 300 102 224 12 6.6 5.5 109 8.1 18.0
Failed induction of labour 38 149 127 4.8 13 24 4.0 20 38 46 73 7.2 21 31
Foetal macrosomia 6.3 5.8 6.6 24 12 21 22 18.2 5.5 09
Placenta problems including Placenta previa and abruptio 12 103 89 6.9 7.0 0.8 88 48 6.4 6.6 9.5 78
Cord prolapse 30 27 26 33 12 03 09 17 07 08 10 0.7 22
Bad obstetric history 13 6.0 31 04 08 21 14 12 24 4.8
Intra-Uterine Groth Retardation/Severe oligohydramnous 32 2.7 0.2 16 11 07 21
Maternal request/ social reasons 35 21 16 0.4
Abnormal lie/ positioning 14 15 115 5.8 175 0.7 15 116
Fibroids in pregnancy/Previous myomectomy 75 18 15 0.2 05 0.7 09
Prevention of mother-to-child transmission of AIDS 38 1.0 0.4 12 13 4.1 78 31
Retained second twin 10 09 02 19 19 06
Medical disorders in pregnancy including Sickle Cell Disease, Diabetes Mellitus, Yl o a5 a5 an an Qo
previous Vesicovaginal fistula repair, genital warts
Poor biophysical profile/ short stature 06 15
Genital warts 01 14
Preterm labour/ Premature rupture of membranes/ Chorioamnionitis 4.2 16 0.1 07
Cervical dystocia/ Uterine atony/ Post-datism/ Delayed second stage 21 10 1.0 0.7 13 7.4 10.7 22
Uterine rupture 15 20 0.4
Foetal anomaly including hydrocephalus 0.2 0.7 09
Assisted Reproductive Technology/ Precious Baby/ Elderly primigravida 13 15 33 5.1 14 24 0.7 44
Breast Cancer or Cervical Cancer in pregnancy 15 0.1 09

The table includes data from only articles that reported overall CS indications, not split by elective or emergency CS. Indications and complications were presented
in tables using Microsoft Excel’s colour grading tool to reflect relative proportions, with green for the least value, red for the highest value, and yellow for the middle

value. The other cells are filled with gradient colours depending on their values.

Similarly, our analysis showed that the type of health
facility (public or private) did not significantly influ-
ence the intra-facility CS rate. However, caution might
be needed with this finding, as we only found six stud-
ies conducted in nine private facilities, despite the higher
preference for private healthcare reported in Nigeria
[78-82]. In our review, we observed a higher prevalence
of CS (20.7-56.5%) in private facilities in the southern
region [39, 54, 56, 59, 63]. This finding mirrors previous
reports that indicate a higher prevalence of CS in private
hospitals in Nigeria and other African countries [83].
However, much lower prevalence rates (8.9-13.9%) were
recorded in private facilities in the northern region [41,
43]. Economic constraints from direct and indirect costs
of the surgery in private settings have been reported to
be major contributors to decreased patronage as pri-
vate facilities charge more for CS than public facilities in
many low- and middle-income countries and may explain
this observation in the north of Nigeria [84]. This is a very
important consideration for many women in this region

who live below the poverty line, as even within the public
sector, it is not uncommon to pay over US$400 for a CS
[85]. In addition, the poor distribution of health workers
in the north may limit the capacity of skilled health per-
sonnel in the private sector of northern Nigeria to render
these services [86].

At 29.6%, the prevalence of CS in facilities in Nigeria,
following the release of the WHO’s statement in 2015,
showed a 1.6-fold increase. This was despite our retrieval
of fewer studies (17.8%) post-2015 than those published
from 2000 to 2014 (71.1%). However, we identified over-
lapping confidence intervals of the prevalence rates of CS
in the years before (18.9% [95%CI=15.0-23.6]) and after
(29.6% [95%CI1=22.0-38.7]) the release of the WHO
statement. Hence, although the study period was a signif-
icant moderator of the prevalence of CS in our review, we
cannot conclude that the increase in CS post-2015 is sta-
tistically significant. We also found that post-2015, more
research emerged from southern facilities. At the same
time, there was a noticeable lack of research in the north
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Table 4 Complications following caesarean section in health facilities in different geopolitical zones of Nigeria

CS type Overall CS. Elective CS. Emergency CS

Geopolitical zone SS SE W NW SS SE W NW NC SS SE SWNW NC

E
2
3

Study

lAlabrah et al., 2022 (45)
Allagoa et al., 2021 (46)
jombo et al. 2022 (50)
siegbu et al., 2019 (24)
Eleje et al., 2022 (49)
Ikeako et al., 2009 (32)
Ugwu et al., 2011 (44)
[Ezechi et al,, 2002 (63)
ttah et al,, 2015 (58)
[paniel & Singh 2016 (27)

INwobodo et al., 2011

[Buowari, 2012 (64)

5
S

& Addah, 2016

al,, 2017 (48)
al., 2017 (48)

Ohonsi & Ashimi,
, 2018 (55)

jombo et al., 2022 (50)
asiegbu et al., 2019 (24)
[Ezechi et al,, 2002 (63)
lEkanem et al., 2008 (28)
Ikeanyi & Addah, 2016
ombo et al., 2022 (50)
lsiegbu et al., 2019 (24)

Ugwu et al., 2011 (44)
59)

lattah etal,, 2015 (58)
lUgwu et al., 2011 (44)
lsah et al,, 2018 (55)

INwobodo et al., 2011

59)
lc
Isal

Complications (%)

Anaemia

@
~
B
o}
°

Wound sepsis and/or s 272
dehiscence

Mild to severe birth

106
asphyxia

316

446 227 441

20.5

Pyrexia
36
16

485
227

Postpartum haemorrhage 44
Puerperal sepsis
Thromboembolism 01

45

10.6

0.4
7.8

Bladder trauma or injury
Urinary Tract Infection

Pelvic abscess 09
Caesarean hysterectomy 03

Disseminated
intravascular coagulation

03
Post-op hypovolemic
shock
Anzesthetic complication

Hospital acquired
pneumonia

0.9
0.9
4.7

55
29 61
9.0

28.7
26 20
122 119

Neonatal sepsis
Maternal death 36

37

0.6
44

0.5
6.4

36 19

Perinatal death 135 39 185 141 111

369 181

20
6.6

0.5
15

g

137

8
o

27.1

328 438

15.6
222 378

193

229
417

46.7
20.8

14.4
3.4
7.0

73
134

7.2
26 13
02 31
5.6

111

17
8.4 76

06 04

20.2
02 13 04
304 18

311
20 13
27

10
0.2

0.1
31

09 26

5.0

07 83

16.7 19.0 37

Indications and complications were presented in tables using Microsoft Excel’s colour grading tool to reflect relative proportions, with green for the least value, red for
the highest value, and yellow for the middle value. The other cells are filled with gradient colours depending on their values. Conditions that would otherwise not be
established complications of CS such as birth asphyxia and low-birth weight as complications were excluded, even if reported by authors of the included studies

as only one study [48] was situated in this region during
this period. It is entirely plausible that this dominance of
studies from the southern facilities is a major contributor
to the marked increase in the prevalence of CS in facili-
ties post-2015. However, further research is needed to
enable a comprehensive characterisation of intra-facility
CS in the northern region.

Another critical time-related variation in intra-facility
CS rates worth flagging relates to the pandemic of Coro-
navirus disease 2019 (COVID-19). Only one article in
our study reported this, finding that intra-facility CS rate
during the COVID-19 pandemic in three tertiary hos-
pitals in the South-East was significantly lower than the
period prior to the pandemic (40.0% vs. 46.8%; p=0.027)
[49]. This is similar to the reduction seen especially dur-
ing the first wave of the COVID-19 in another teaching
hospital in the South-West of Nigeria [87].

We found the widely reported indications for CS to be
previous CS/scar (3.5-33.5%), hypertensive disorders in
pregnancy (5.5-29.0%), foetal distress (2.6—40.0%), CPD
(2.0-39.9%) and obstructed labour (2.5-44.4%), across all
studies and geopolitical zones. These trends are similar to
those obtained from many other African countries where
previous CS and obstructed labour are common indica-
tions for CS [88]. These indications, excluding a previous
CS/scar, fall within the scope of obstetric emergencies
and may explain the higher prevalence of emergency CS
in the country. We found that emergency CS were three
times more prevalent (75.9%) than the electives (24.3%).

Particularly, more women presented with CPD (20.9-
39.9%) in the north-central facilities. Also, there was an
isolated high occurrence (40.4%) of foetal distress in the
north-east [30]—a zone particularly burdened with secu-
rity issues [89]. Such insecurities may prevent women
from accessing safe obstetric care and lead to late pres-
entations. Similar issues have been observed in the highly
conflicted Tigray region in Ethiopia when compared to
other parts of the country [90]. Finally, other factors have
been reported to inhibit access to CS in health facili-
ties in the north, including inhibitory cultural practices,
low socio-economic statuses, poor or no formal edu-
cation, poor attendance at antenatal clinics, high-risk
home deliveries, and permission needed from a spouse
to undergo surgery, to mention a few [16, 91, 92]. These
factors might suggest that women are unlikely to access
medicalised birth in health facilities early enough and
only present when situations have deteriorated, which
warrants an emergency CS.

Regarding complications, anaemia was the most
reported complication across facilities (10.5-57.1%) and
even more so in emergency CS (20.8-60.2%). The high
prevalence of postpartum anaemia in African coun-
tries is reportedly due to poor haemoglobin levels prior
to delivery (resulting from poor nutritional intake and
non-adherence to routine haematinics) and postpartum
haemorrhage [93]. Although less commonly reported,
postpartum haemorrhage following CS was the most fre-
quent complication (59.7%) in one report from a tertiary
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facility in northern Nigeria [27]. Per a 2019 review, post-
partum haemorrhage caused a third of all deaths follow-
ing CS [94, 95]. Pyrexia was also a common complication,
irrespective of the type of CS (8-45%) [45, 58, 63]. A
probable reason for this could be the choice of anaesthe-
sia, as spinal and epidural anaesthesia have been associ-
ated with postpartum pyrexia [96]. For maternal death
associated with overall CS, this ranged from 0.5 to 3.6%
across both north and south regions, with an outlier of
6.1% in a south-western private facility [63]. The non-
emergence of a clear north—south pattern as it relates to
the complication of maternal death with CS might sug-
gest that the higher prevalence of maternal mortality in
the north compared to the south of Nigeria may have
more to do with maternal deaths occurring more because
of issues within the community, as opposed to the facil-
ity [97]. On the contrary, there was a seeming pattern of
higher proportions of perinatal deaths in health facilities
in the northern region compared to the south.

Our review is novel because we have successfully con-
ducted the pooled intra-facility prevalence of CS across
Nigeria and identified the key indications and complica-
tions of the procedure among women undergoing CS in
the country. In terms of policy, the constellation of find-
ings pointing to generally higher emergency CS rates,
higher rates of foetal distress, and higher perinatal deaths
in the north are suggestive of delays in the presentation
of pregnant women to health facilities. There is a need to
promote access to and use of CS in the northern facilities
by addressing factors that increase the risk of an obstetric
emergency. In southern facilities, higher rates of previ-
ous scar/CS as an indication for a CS, compared to the
north, suggests some overuse of the procedure in the
south. More consideration needs to be given to alterna-
tive delivery options, such as assisted vaginal delivery
whose use remains significantly low in many low- and
middle-income countries [98]. This will come at an addi-
tional cost for service provision; however, emphasis must
remain on ensuring value for money [99, 100]. Our find-
ing of comparable intra-facility CS rates between tertiary
and secondary facilities suggests that capacity at both
facility levels may not be significantly different. Refer-
ral decisions may need to consider institutional capacity
irrespective of the secondary or tertiary status of receiv-
ing facilities rather than ‘climbing up the hierarchy lad-
der’ for all complicated cases [101]. These would help to
reduce the workload that skilled health personnel tackle
in tertiary institutions. It may also encourage the equip-
ping of more secondary hospitals to offer these services.

Regarding research, the practice of comparing intra-
facility rates with the WHO population-based recom-
mendations of CS [15], as done in some of the included
studies [22, 23, 27], needs to be discouraged. This change
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in practice will significantly improve the capacity for
these studies to inform recommendations for prac-
tice. In addition, none of the studies we retrieved for
this review used the Robson classification, as recom-
mended by the WHO. This is being adopted by studies
conducted in other African countries like Egypt, Tanza-
nia, and Ghana [77, 102, 103] and can certainly be done
in Nigeria, especially as a number of studies included in
our review already report some of the parameters needed
for the classification system (as seen in Additional file 2).
They just do not report CS rates within groups defined
by these parameters. Also, there is a need for more trans-
parency with conducting CS provision research, espe-
cially when being conducted in private hospitals. Simply
describing the setting as a “private” facility or not indi-
cating the state where the facility is located as done in
some included studies [41, 43, 54] hinders capacity for
comparison in future assessments and tracking progress.
Finally, there is a need for more research, particularly in
the north-eastern parts of Nigeria as well as in secondary
and private health facilities.

In terms of strengths, our review is the first to pool
prevalence of intra-facility CS in Nigeria, aggregating 45
studies, 64.4% of which were rated high quality, thereby
increasing the reliability of our findings. Another key
strength is our presentation of rates disaggregated CS
type, region, as well as type and hierarchy of facility.
However, despite our attempt to ensure a robust analy-
sis of trends in the prevalence, indications and com-
plications of CS in Nigerian hospitals, this review has
limitations. First, despite our best effort, we were only
able to retrieve a few studies conducted in secondary and
private facilities, and the north-east zone was poorly rep-
resented. Second, there was a lack of uniform terminol-
ogy for indications and complications across studies, and
in other instances, the frequencies of multiple indications
and complications were aggregated or ambiguously clas-
sified as ‘others. Also, because we reported indications
and complications as reported in the individual studies,
we were unable to specify if co-indications or co-com-
plications were prevalent. However, our use of a multi-
disciplinary team, that included clinicians, allowed us
to critically review and reclassify original classifications
made by authors of the included studies, thereby mini-
mising errors that could arise as much as possible.

Conclusion

Our review estimated the pooled prevalence of intra-
facility CS in Nigeria to be 17.6%, which is high compared
to estimates from many countries in the African region.
Within the country, there are variations in CS prevalence,
indications, and complications suggestive of geographi-
cal inequities, CS overuse, which is a waste of limited
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human, capital, and financial resources, and underuse
which leads to poorer health outcomes and may contrib-
ute to increased maternal deaths. This lack of optimal use
of CS could set Nigeria further back in its effort to reduce
maternal and perinatal mortality in line with the relevant
targets of Sustainable Development Goal 3. Implementa-
tion of comprehensive solutions for optimisation of CS
provision and utilisation tailor-made for health facilities
in the north and south regions of Nigeria will help drive
the much-needed change.
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