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ABSTRACT

Introduction Key knowledge gaps remain to improve
reproductive health outcomes for millions of women living
with female genital mutilation (FGM). We aimed to update
previous reviews and quantify more rigorously maternal
and perinatal complications related to FGM across different
settings.

Methods In this systematic review and meta-analysis, we
searched 15 electronic databases for studies published
between 1 August 1995 and 15 March 2020, reporting on
maternal and perinatal complications related to FGM. We
included studies comparing women with and without FGM
while accounting for confounders. Pooled relative risks (RR)
were calculated, using fixed-effects and random-effects
models, for a range of maternal and perinatal outcomes,
adjusting for individual characteristics and according to
delivery settings and study design.

Results We identified 106 unique references, assessed
72 full-text articles and included 11 studies. We found
non-significant elevated risks of instrumental delivery,
caesarean delivery, episiotomy, postpartum haemorrhage,
perineal laceration, low Apgar score and miscarriage/
stillbirth related to FGM. Heterogeneity was present for
most outcomes when combining all studies but reduced
in subgroup analyses. The risk of caesarean delivery

was increased among primiparous women (1.79, 95% Cl
1.04 to 3.07) such as the risk of episiotomy in European
specialised settings for women with FGM (1.88, 1.14 to
3.09). In Africa, subgroup analyses revealed elevated risks
of postpartum haemorrhage (2.59, 1.28 to 5.25). The most
common reported type was FGM II. However, few studies
provided stratified analyses by type of FGM, which did

not allow an assessment of the impact of the severity of
typology on studied outcomes.

Conclusion This review suggests maternal and perinatal
morbidity related to FGM vary by study design, context
and by subgroup of women. Our study also draws
attention to the complications that may extend to the
postpartum period. This work contributes to shaping a
reference framework for future research and clinical
guidelines.

! Caroline Moreau,' Armelle Andro?

Key questions

What is already known?

» A review identified obstetric outcomes and postpar-
tum care related to female genital mutilation (FGM)
as research areas with significant evidence gaps.

» Studies suggest that obstetric risks are mainly due
to the scarring resulting from the procedure of FGM.

» Previous reviews suggest that prolonged labour, ob-
struction, episiotomies, perineal tears, postpartum
haemorrhage and instrumental delivery are the most
common obstetric complications of FGM.

What are the new findings?

» Delivery settings, individual factors, study design
and analytical strategies are important when pre-
dicting maternal and perinatal morbidity related to
FGM.

» Our subgroup analyses revealed contrasting risks
according to context, with elevated risks of episiot-
omy in Europe versus elevated risks of postpartum
haemorrhage in Africa, and increased risks of cae-
sarean section among primiparous women.

What do the new findings imply?

» Prevention of maternal and perinatal complications
should include providing healthcare professionals
with guidelines regarding the clinical management
of FGM complications in order to assist women in
making informed decisions.

» More research is needed to study the benefits of
episiotomies and caesarean delivery for FGM and
evaluate postpartum risks.

» Studies on postpartum period are warranted to im-
prove the healing of women with FGM from perineal
trauma.

INTRODUCTION

WHO defines female genital mutilation
(FGM) as all procedures involving partial or
total removal of the external female geni-
talia, or other injury to the female genital
organs for non-medical reasons.! FGM is
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most prevalent in 30 countries extending from regions
of Africa, the Middle East and Asia. According to recent
estimates, at least 200 million girls and women living in
countries where the practice is prevalent or in diaspora
communities (as a result of migration) have undergone
FGM.? Despite numerous efforts accomplished globally
to enact policies and establish effective strategies for
preventing FGM, key knowledge gaps remain to deliver
optimal evidence-based care to improve health outcomes
for girls and women with FGM.

Health sequelae following FGM have been broadly
investigated in the literature. Short-term health risks
include severe pain, haemorrhage, infection and in the
worst cases, death, while long-term complications entail
the formation of cysts, keloids, sexual dysfunction, chronic
pelvic infection and obstetric problems.! Among the avail-
able literature on the clinical care of women with FGM, a
study identified obstetric outcomes and postpartum care
as research areas with significant evidence gaps.” Three
reviews published between 2000 and 2014 suggested that
obstetric complications related to FGM (performed prior
to the index pregnancy) were mainly attributed to the scar-
ring resulting from the procedure.”™® A systematic review
of the health complications of FGM identified 422 articles
investigating a range of childbirth sequelae related to FGM.
The most common complications were prolonged labour,
obstruction, episiotomies, perineal tears and postpartum
haemorrhage.* Another descriptive review including 35
studies reported increased risks for perineal tears, fetal
distress and general difficulties but no significant associ-
ations with other maternal and perinatal complications.”
Lastly, the first meta-analysis published on the matter
suggested that women with FGM were at greater risk of
prolonged labour, obstetric lacerations, instrumental
delivery, obstetric haemorrhage and difficult delivery.”

While these reviews have been informative in high-
lighting the growing body of evidence on the conse-
quences of FGM on maternal and perinatal health, the
quality of these studies aiming to investigate the causality
between FGM and these outcomes is questionable.
Indeed, these reviews included a vast volume of publica-
tions without distinguishing studies of different designs,
therefore not of comparable quality. Furthermore, the
conclusions are weakened by the fact that potential
confounding factors related to maternal and perinatal
morbidity are not considered and most studies included
in the previous reviews and meta-analysis were conducted
in African countries where FGM is prevalent and where
maternal and perinatal morbidity rates are higher than
in high-income countries. In such cases, it is difficult to
discern the effect of FGM from the effects of maternal
attributes or delivery setting. Another limitation is the
lack of attention on whether exposure and outcomes
are defined and measured in a standardised way. We also
identified a paucity of evidence on the risks of different
types of FGM making it difficult to judge whether the
more extensive operations are associated with more
severe outcomes.

More studies have since been published on the subject,
particularly studies conducted in high-income coun-
tries. Considering strengths and weaknesses of earlier
reviews, we aimed to conduct a more rigorous systematic
review and meta-analysis to update findings and ascer-
tain maternal and perinatal consequences of FGM across
different settings, worldwide. Our study focused on the
comparison of women with and without FGM while
accounting for individual characteristics of women, study
design and healthcare settings.

METHODS

We conducted a systematic review and meta-analysis
according to the MOOSE guidelines for Meta-Analyses of
Observational Studies in Epidemiology (online supple-
mental text 1).7

Search strategy and selection criteria

We searched 15 electronic databases (MEDLINE,
POPLINE, Scopus, Cochrane Library, BMC, Web of
Science, EBSCO Discovery Service, Science Direct, Global
Index Medicus, Google Scholar, ScieLO, LILACS, LiSSA,
Pascal Francis and RefDoc) for articles on maternal and
perinatal consequences related to FGM. We searched for
studies published in any language between 1 August 1995
and 5 July 2019. This search was updated on 15 March
2020. The research time span starting from 1995 was
chosen as pertinent to the year WHO developed the first
standardised classification of FGM,1 which was used to
define FGM in the current study (box 1). Search terms
included “female genital mutilation”, “female genital
cutting”, “female circumcision”, “clitoridectomy”, “infib-
ulation”, “sunna”, “obstetric*”, “gyn*”, “reproductive
health”, “childbirth”, “delivery”, “neonatal” and “preg-
nancy”, with no language restrictions. We supplemented
these database searches with grey literature using Open-
Grey, screening online resources maintained by active
FGM networks (End FGM European Network, FGM
Specialist Network, FGM Education and Networking
Project, Orchid Project and Excision Parlons-en),
contacting authors when articles were not available and
screening reference lists of retrieved articles. FS and AA
independently screened titles and abstracts, then full
texts of eligible articles.

Box 1
(FGM)

WHO classification of female genital mutilation

No FGM: no evidence of any genital mutilation.

FGM I excision of the prepuce, with or without excision of part or
all of the clitoris.

FGM II: excision of the clitoris with partial or total removal of the
labia minora.

FGM Ill: excision of part or all of the external genitalia and
stitching, or narrowing of the vaginal opening (infibulation).

FGM IV: all other harmful procedures to the female genitalia.
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We included studies providing primary quantitative
data on any maternal and perinatal consequences of
FGM, matching with the following criteria: (a) studies
including women of reproductive age (between 15 and
49 years of age) with or without any type of FGM, (b)
studies reporting estimates on complications of preg-
nancy, childbirth or the immediate postpartum period,
including perinatal complications, (c¢) studies conducted
in any country, (d) observational studies. In accordance
with the aim of this study, we excluded studies with no
comparison group (women without FGM). Furthermore,
to minimise potential confounding bias, we excluded
studies where comparison groups were not matched or for
which analyses did not adjust for potential confounders.®

Data extraction and quality assessment

FS and AA extracted the following data from eligible
studies: authors’ names, date of publication, country
where the study was conducted, study design, number
of participants, mean age of participants, FGM type and
method of assessment, outcome measures and method
of assessment, matching criteria or list of confounders
and level of specialisation of healthcare facilities where
women delivered.

FS and AA assessed the quality of each study using the
Newcastle-Ottawa Scale recommended by The Cochrane
Collaboration for observational studies.” This scale is a
nine-item instrument used to assess the selection of study
population, study comparability and ascertainment of
exposure (online supplemental text 2).'"" We considered
a study to be of good quality when it met seven or more
of the nine recommended items.

Statistical analysis
Risk ratios (RR) and 95% ClIs adjusted for sociodemo-
graphic factors, maternal attributes and delivery setting
were extracted. When RRs and Cls were not available, RRs
were manually calculated based on frequencies in each
comparison group. We considered a two-tailed p value of
<0.05 for significant associations. According to the level of
heterogeneity between studies, we used Mantel-Haenszel
fixed-effects models or random-effects models, a robust
method used to estimate pooled RR and Cls for dichoto-
mous variables."! Cochran’s Q statistic and the I? statistic
were used to assess statistical heterogeneity.'” A p<0.05
was considered significant for heterogeneity and I? values
of 25%, 50% and 75% indicated low, moderate and high
heterogeneity, respectively.”” We ran a fixed-effect meta-
analytical model when heterogeneity was not significant
and used a random-effects model when heterogeneity
was significant. Subgroup analyses were performed based
on study quality, study design, geographic setting, parity,
level of specialisation of healthcare facilities related to
FGM and adjustment or matching for confounders.
Among the studies eligible for our meta-analysis, we
identified potential confounders known in the litera-
ture for their relevancy to FGM status and their influ-
ence on maternal and perinatal outcomes. For statistical

300 articles retrieved for title
and abstract review

J#’l 194 duplicates removed |

106 unique references
screened in title and abstract

34 excluded

» 28 were reviews, case reports or used
inappropriate samples

6 were inaccessible

72 full texts assessed for
eligibility

61 excluded
7 were descriptive
15 did not match nor adjust for
confounders
20 did not include relevant outcomes
to maternal and perinatal health
15 did not use comparison groups
based on FGM status (yes/no)
4 did not have the required data
available

A 4

11 articles included in the
meta-analysis

Figure 1 Study selection flow chart. FGM, female genital

mutilation.

purpose, we included confounding categories which
were accounted in at least two studies. While ethnicity
is known as the most influential factor on the practice
of FGM and the type of procedure,' the literature shows
that marital status is also associated with FGM status."*
On the other hand, studies show that low socioeconomic
status is a risk factor for severe maternal and perinatal
outcomes.” Advanced maternal age and high parity
are also known to be linked to maternal and perinatal
morbidity.16 Therefore, ethnicity, marital status, socioeco-
nomic status (education or occupation), maternal age
and parity were judged a priori to be confounding factors
to consider in our subgroup analyses.

Meta-analyses were conducted using the software R,
V.3.6.0 (The R foundation, 2019).

Role of the funding source
There was no funding source for this study. The corre-
sponding author had full access to all the data in the
study and had final responsibility for the decision to
submit for publication.

RESULTS

Characteristics of studies found in the literature

We retrieved 300 articles in our initial search (figure 1).
After removing duplicates (leaving 106 unique refer-
ences) and excluding 34 articles based on titles and
abstracts, we assessed the 72 full remaining texts.
Sixty-one of these articles were excluded because they
were descriptive (n=7), did not match nor adjust for
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Box 2 Definitions of maternal and perinatal health
outcomes

Instrumental delivery: vaginal delivery assisted by instruments such
as forceps or vacuum extraction during the second stage of labour.

Caesarean delivery: delivery of a fetus or infant by a surgical
incision through the maternal abdominal wall and uterus.

Episiotomy: an incision into the perineal body to enlarge the outlet
area and facilitate delivery.

Postpartum haemorrhage: estimated blood loss of >500 mL
for a vaginal delivery or >1000 mL for a caesarean delivery after the
delivery of a fetus or infant.

Perineal laceration: an injury characterised by a laceration to the
maternal perineum during delivery.

5 min Apgar score <7: score indicating a condition characterised
by cardiorespiratory and neurological depression in a newborn at 5
min following birth.

Miscarriage: spontaneous loss of a fetus weighing <500 g or at
gestational age <20 weeks.

Stillbirth: customary term of pregnancy loss after 20 weeks of
gestation.

potential confounders (n=15), did not include relevant
maternal and perinatal health outcomes (n=20), did
not use comparison groups based on FGM status (yes/
no) (n=15) or did not have the required data available
(n=4). Eleven articles met all eligibility criteria for our
meta-analysis.

The characteristics of the 11 studies are shown
in table 1."% FEight studies were conducted in
Africa’®?' 7 and three in Europe.'” %2 Altogether, the
studies included 111 558 participants, 61 218 of whom
had undergone FGM. Across studies, sample sizes ranged
from 232 to 103 095 women. Most studies were facility-
based,'”™"? #7% one study was Community-based27 and
one study consolidated data from 13 Demographic and
Health Surveys.20 FGM type was identified in gl7-19 22-27
of the 11 studies and the most reported type was FGM II.
In seven studies, FGM type was ascertained by medical
examination,' #2227 in one study it was self-reported21
and in three studies the method of assessment was not
specified.”” ** ** Regarding outcomes, there were nearly
as many studies relying on women'’s self-report'? 2 20?7 as
there were studies in which outcomes were ascertained
clinically.'” " %% Using the Newcastle-Ottawa Scale, the
overall quality score of the 11 studies ranged from 5 to
8, indicative of moderate to good quality (online supple-
mental text 3).

Types of maternal and perinatal health outcomes found in the
articles

Maternal and perinatal health outcomes found in the arti-
cles included instrumental delivery, caesarean delivery,
episiotomy, postpartum haemorrhage, perineal lacera-
tion, 5 min Apgar score <7 and miscarriage or stillbirth
(box 2). Individual study results for these outcomes are
presented in figures 2 and 3.

Instrumental delivery

Five studies assessed the risk of instrumental delivery asso-
ciated with FGM'” '® 2% and the summary RR was 1.11
(95% CI 0.82 to 1.50, I*=53%, P\, 0eenciy=0-07; figure 2).
Exclusion of specific studies did not change our main
result except for subgroup analyses based on geographic
location  (table 2). Heterogeneity was observed
between studies conducted in Africa and Europe (p, .
erogenciry~0-005) with' stronger associations among studies
conducted in Africa (n=2, RR=3.27, 95% CI 1.45 to 7.34,
2=0%, pllelerogeneit}f:0'84)'
Caesarean delivery

Pooled results of seven studies measuring the risk of
caesarean delivery associated with FGM indicated a non-
significant summary RR of 1.14 (95% CI 0.88 to 1.49),
however, heterogeneity was substantial between studies
(I=57%, Pyciexogenciy=0-03; figure 2) NT1822B B 1 subgroup
analyses by parity, the risk of caesarean delivery associ-
ated with FGM was significantly elevated among primipa-
rous women (RR=1.79, 95% CI 1.04 to 3.07, I’=62%, p, .
erogeneiy=0-10; table 3) based on the pooled results of two
studies reporting on parity.

Episiotomy

Six studies examined the association between FGM and
episiotomy.”_19 #2220 pooled results indicated a non-
significant positive association (RR=1.22, 95% CI 0.82
to 1.82), but heterogeneity between the studies was high
(I2=83%, Phcterogeneiy <0-01; figure 2). Subgroup analyses in
three studies grouped by geographic location also showed
a non-significant positive association between episiotomy
and FGM for women delivering in Europe (RR=1.23,95%
CI 0.98 to 1.54, I=58%, P, openciy=0-09; table 4). The
association was stronger and significant when restricting
the analysis to two European studies in which the delivery
settings had clinical guidelines for women delivering
with FGM (RR=1.88, 95% CI 1.14 to 3.09, I>=15%, p,
erogenciny=0-28) . Subgroup analyses by level of specialisa-
tion of delivery setting (yes vs no) showed no significant
heterogeneity (P, ogenciy=0-10), while heterogeneity was
significant according to study design (P, ,..,qeenciy=0-001)
and adjustment/matching for confounders (Pheterogeneity
<0.0001). Specifically, we found an inverse association
between cross-sectional studies (n=2, RR=0.72, 95% CI
0.57 to 0.90, I>=0%, phmmgmilyzO.68) and case-control
studies (n=4, RR=1.65, 95% CI 1.06 to 2.50, I)=72%, p, .
Cmgcncilyzo.Ol). In addition, the observed association was
stronger in studies that did not adjust/match for educa-
tion or socioeconomic status (n=3, RR=2.07,95% CI 1.51
to 2.83, I>=0%, Phicterogeneiy=0-49)

Postpartum haemorrhage
Four studies reporting on the risk of postpartum haem-
orrhage showed a non-significant positive overall associa-
tion with FGM (RR=1.30, 95% CI 0.68 to 2.48,1>=63%, p, ..
erogeneiry=0-0%; figure 2).1721 22 However, significant asso-
ciations emerged in subgroup analysis with evidence of
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Author, Year, Region Risk Ratio RR 95%-CI Weight
Instrumental delivery :

Milogo-Traore, 2007, Burkina Faso 1 4.05 [0.45; 36.48] 1.9%

Wuest, 2009, Switzerland —_—— 1.30 [0.55; 3.07] 12.3%

Thera, 2013, Mali e — 3.16 [1.32; 7.55] 11.9%

Andro, 2014, France —— 0.90 [0.61; 1.32] 60.5%

Balachandran, 2017, UK . I 0.84 [0.37; 1.90] 13.5%

Heterogeneity: I = 53%, t° = 0.1836, p = 0.07 i

Fixed-effects model —~— 111 [0.82; 1.50] 100.0%

Heterogeneity: 1> = 53%, °=0.1836,p =007 | ! T L

Test for overall effect: z=0.71 (p = 0. 48) 03 05 1 2 40

Author, Year, Region Risk Ratio RR 95%-Cl Weight
Caesarean delivery

Slanger, 2002, Nigeria L 1.36 [0.72; 2.56] 10.9%
Larsen, 2002, Nigeria — 1.02 [0.66; 1.57] 16.5%
Wauest, 2009, Switzerland —_—a— 2.56 [1.20; 5.46] 8.5%
Thera, 2013, Mali - 372 [1.32; 10.45] 5.3%
Andro, 2014, France = 0.90 [0.66; 1.23] 20.9%
Wagner, 2015, 13 Sub-Saharan African countries 0.96 [0.79; 1.16] 25.5%
Balachandran, 2017, UK L 0.85 [0.48; 1.50] 12.4%
Heterogeneity I? = 57%, 1* = 0.0609 p =003

Random-effecgs model ) | . e ’ . 1.14 [0.88; 1.49] 100.0%
Heterogeneity: I” = 57%, t© = 0.0609, p =0.03

Test for overall effect: z = 1.00 (p = 0. 2) 03 05 1 2 15

Author, Year, Region Risk Ratio RR 95%-Cl Weight
Delivery with episiotomy

Larsen, 2002, Nigeria —— 0.76 [0.53; 1.08] 18.2%
Slanger, 2002, Nigeria —— 0.69 [0.51; 0.93] 19.0%
Milogo-Traore, 2007, Burkina Faso —— 220 [1.47; 3.29] 17.5%
Wuest, 2009, Switzerland i 1.44 [0.72; 2.88) 13.0%
Andro, 2014, France —i— 1.10 [0.85; 1.42) 19.6%
Balachandran, 2017, UK L 2.50 [1.22; 5.11] 12.6%
Heterogeneity: I” = 83%, 1~ =0.1932, p < 0.01

Random-effects model ~—ei——— 1.22 [0.82; 1.82] 100.0%
Heterogeneity: 1> = 83%, ©*=0.1932, p < 0.01 T !

Test for overall effect: z=0.98 (p = 0.33) 05 1 2 10

Author, Year, Region Risk Ratio RR 95%-CI Weight
Postpatum haemorrhage

Slanger, 2002, Nigeria B 2.03 [0.72; 5.72] 20.0%
Kasim, 2012, Egypt i 320 [1.22; 8.42] 21.4%
Andro, 2014, France —il— 0.90 [0.61; 1.32] 35.7%
Balachandran, 2017, UK. L 0.67 [0.27; 1.65] 22.9%
Heterogeneity: I = 63%, v = 0.2678, p = 0.04

Random-effects model —————— 1.30 [0.68; 2.48] 100.0%
Heterogeneity: 1> = 63%, 1> = 0.2678,p =0.04 | f f ) !

Test for overall effect: z = 0.79 (p = 0.43) 02 05 1 2 5 10

Figure 2 Forest plot summarising meta-analyses for female genital mutilation and maternal outcomes.

between-subgroup heterogeneity (table 5). For instance, (RR=1.49, 95% CI 1.19 to 1.86, I2>=18%, phelemgenemzo.SO;

the association was stronger in studies of moderate
quality compared with studies of good quality. Likewise,
we found an increased risk of postpartum haemorrhage
in studies conducted in Africa (n=2, RR=2.59, 95% CI
1.28 to 5.25, I*=0%, » Pheterogeneiny=0-03) While the association
was negative and not significant in studies conducted in
Europe (n=2, RR=0.86, 95% CI 0.60 to 1.23, I’=0%, Pree
=0.55).

erogeneity

Perineal laceration

Seven studies reported on perineal laceration associated
with FGM and the summary RR was 1.37 (95% CI 0.67 to
2.78,1°=92%, P, ..roqencsy <0-01; figure 2).17 #7242 Srudies
adjusting/matching for education or socioeconomic
status revealed a stronger significant positive association

table 6). Stronger associations were also identified among
women with FGM delivering in settings not specialised in
FGM care (n=b5, RR=2.15, 95% CI 1.08 to 4.27), however,
heterogeneity persisted across these studies (P,
neiy=0-02).

Five-minute Apgar score

Three studies assessed 5 min Apgar score comparing
children of mothers with and without FGM.'® ** *® The
overall risk for a 5 min Apgar score <7 was positive but
not significant (RR=1.36, 95% CI 0.75 to 2.49, 1>=51%,
phmogmwzo. 13; figure 3).

Miscarriage or stillbirth

The risk of miscarriage or stillbirth associated with FGM,
assessed in four studies'®?' 22 (three studies conducted

6
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Author, Year, Region Risk Ratio RR 95%-Cl Weight
Five-minute Apgar score <7 E

Milogo-Traore, 2007, Burkina Faso ' L 5.18 [1.12; 24.04] 15.4%
Wuest, 2009, Switzerland ——— 0.79 [0.29; 2.14] 36.7%
Gebremicheal, 2018, Ethiopia ——.— 1.35 [0.56; 3.23] 47.8%
Heterogeneity: /“=51%, 1" =0.3185,p=0.13 |

Fixed-effects model —e— 1.36 [0.75; 2.49] 100.0%
Heterogeneity: P= 51%, =031 5, p=013 : ' ' ' '

Test for overall effect: z=1.01 (p = 0.31) 02 05 1 2 5 25

Author, Year, Region Risk Ratio RR 95%-Cl Weight
Miscarriage/ stillbirth

Morison, 2001, Gambia —— 1.16 [0.78; 1.73] 28.0%
Larsen & Okonofua, 2002, Nigeria L 1.45 [0.99; 2.13] 28.6%
Milogo-Traore, 2007, Burkina Faso = 253 [0.84; 7.61] 9.3%
Andro, 2014, France —B— 0.80 [0.62; 1.03] 34.1%
Heterogeneity: /- = 69%, T~ = 0.0956, p = 0.02

Random-effects model ~—=i—— 117 [0.80; 1.72] 100.0%
Heterogeneity: /> = 69%, 1° = 0.0956, p =0.02 ' ! '

Test for overall effect: z=0.81 (p =0.42) 0.5 1 2 10

Figure 3 Forest plot summarising meta-analyses for female genital mutilation and perinatal outcomes.

in Africa and one in Europe) indicated a non-significant
positive summary RR of 1.17 (95% CI 0.80 to 1.72,
12=69%, Phetcrogeneiy=0-02; figure 3). Subgroup analysis
in African settings showed a significant positive asso-
ciation (RR=1.35, 95% CI 1.04 to 1.77, I2=0%, Pheteroge-
i =0-38; table 7), but heterogeneity was present between
subgroups of geographic location (Pheterogenciy=0-005).
In addition, subgroup analyses accounting for hetero-
geneity by study design and adjustment/matching on
confounders indicated stronger associations in cross-
sectional studies (RR=1.30, 95% CI 0.99 to 1.72, I2=0%,
Phetcrogeneiy=0-43), in  studies adjusting/matching on
maternal age (RR=1.54, 95% CI 1.07 to 2.22, 1>=0%, p, ...
=0.35) and on marital status (RR=1.30, 95% CI 0.99
=0.43).

ogeneity

to 1.72, I2=0%,

phelerogeneity

DISCUSSION
The purpose of this systematic review and meta-
analysis was to depict the global context in which
women with FGM deliver and measure maternal and
perinatal complications associated with FGM while
accounting for study design, maternal attributes and
delivery settings. We also aimed to update previous
findings with more rigorous statistical methods. Our
meta-analysis included 11 studies comprising 111 558
women attending family planning services and ante-
natal services in private and public health centres
in Africa and Europe. The most common reported
type was FGM II but only two studies provided strati-
fied analyses by type of FGM, which did not allow an
assessment of the impact of the severity of types of
FGM on studied outcomes.

In line with previous reviews,"® we found elevated
maternal and perinatal complications among women
with FGM, in the form of instrumental delivery,

caesarean delivery, episiotomy, postpartum haem-
orrhage, perineal laceration, low Apgar score and
miscarriage/stillbirth, although these risks varied
by study design, study context and by subgroups of
women. Indeed, similar to a previous meta-analysis,’
heterogeneity was present for most outcomes when
considering all studies combined. However, our study
put in evidence that heterogeneity was reduced in
subgroup analyses when selecting more robust adjust-
ment/matching strategies or stratifying by study
geography (Africa and Europe) and parity. Specif-
ically, subgroup analyses revealed contrasting risks
according to context, with elevated risks of episiotomy
in Europe versus elevated risks of postpartum haem-
orrhage in Africa, and increased risks of caesarean
section among primiparous women.

While increased use of episiotomy in Europe draws
attention to the potential for excessive medical inter-
ventions among women with FGM in high-income
settings, the studies conducted in healthcare facilities
specialised for management of women with FGM in
our study suggest that episiotomies were performed
for specific indications by health professionals who
underwent extensive training on the appropriate use
of episiotomies with the goal of reducing obstetric
complications.17 " Even though episiotomies are
minor incisions that can facilitate delivery in certain
cases, the literature highlights that these interven-
tions involve substantial risks such as pain, perineal
tears and excessive blood loss if performed too early.'®
Currently in Europe, there is a lack of appropriate
training on FGM in most medical and public health
curriculums, and recommendations about clinical
management are not well known.?® The majority of
existing recommendations for episiotomy practice in
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||

Studies (n) RR (95% Cl) 12 (%) P *

=
0

=
—+

Study quality

Good (7-9) 5 1.11 (0.82 to 1.50) 53 0.07

Case-control 5 1.11 (0.82 to 1.50) 53 0.07

Geographic location

o

Europe 3 0.94 (0.68 to 1.30) 0.72

Primiparous 1 3.16 (1.34 to 7.65) 0.01

Specialised delivery setting

No

w

1.83 (0.63 to 5.38) 75 0.02

Maternal age

No 1 0.90 (0.60 to 1.30) - -

Yes 4 1.39 (0.68 t0 2.82) 64 0.04 0.91

Education or socioeconomic status

No 4 1.54 (0.96 to 2.49) 47 0.13

Yes 1 0.84 (0.37 to 1.90) - - 0.26

Marital status

No 5 1.11 (0.82 to 1.50) 53 0.07

n denotes the number of studies.
*P for heterogeneity within each subgroup.
1P for heterogeneity between subgroups.

a woman with FGM presents in labour.

The higher frequency of obstetric interventions
among women with FGM is also reflected in higher
caesarean deliveries performed among primiparous
women with FGM in our subgroup analyses. Surpris-
ingly, this result contrasted with a borderline negative
association found in studies including both prim-
iparous and multiparous participants. However, in
this subgroup of studies, there was a proportionally

higher number of participants who self-reported the
outcome of caesarean delivery. Response bias may
explain these different results. When performed for
medically indicated reasons, caesarean delivery can
be a life-saving intervention for women and neonates.
Nevertheless, it remains a major surgery that can
lead to significant morbidity and has implications for
delivery mode of subsequent pregnancies.”’ Indeed,
the incidence of postpartum haemorrhage is higher
with caesarean delivery than vaginal delivery and 10%
of caesarean deliveries are affected by postpartum
uterine infection.'® Although the literature is scarce on

-}
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|I

Studies (n) RR (95% CI) P (%) P>*

o
=2
—~+

Study quality

Good (7-9) 5 1.28 (0.83t01.97) 68 0.01

Case-control 4 1.45(0.781t02.69) 76 0.006 0.25

Geographic location

Europe 3 1.15(0.66t0 2.01) 70 0.04

Primiparous 2 1.79 (1.04t0 3.07) 62 0.10 0.44

Specialised delivery setting

No

(63}

1.00 (0.86t0 1.16) 48

o
a
o

Maternal age

No 2 0.94 (0.80to 1.11) 67 0.73

Yes 4 1.19(0.75t01.90) 62 0.05 0.99

Education or socioeconomic status

No 3 1.88 (0.74 to 4.75) 77 0.01

Yes 2 0.95 (0.68 to 1.34) 0 0.62 0.22

Marital status

No 5 1.39 (0.86t0 2.26) 69 0.01

n denotes the number of studies.
*P for heterogeneity within each subgroup.
1P for heterogeneity between subgroups.

the association between FGM and caesarean delivery,
several mechanisms are evoked. Indeed, caesarean
sections may be indicated to address varying amounts
of scar tissue resulting from the FGM procedure and
restricting the vaginal opening.* ® Additionally, the
literature indicates that many healthcare providers
are unfamiliar with the management of FGM, partic-

the African context may signal a lack of healthcare
resources to perform caesarean sections or episi-
otomies even when indicated. The elevated risks of
postpartum haemorrhage among women with FGM
delivering in African countries in our study could be a
consequence of insufficient obstetric care to remedy

ularly infibulation, limiting their ability to conduct
pelvic examination to assess the safety and feasibility
of vaginal delivery.**

On the other hand, the absence of an association
between FGM and these obstetric interventions in

obstructed labour caused by FGM. The frequency and
effect of postpartum haemorrhage could have more
serious complications outside the hospital setting.
Indeed, postpartum haemorrhage is the leading cause
of maternal mortality in Africa.”
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||

Studies (n) RR (95% CI) P(%) P*

o
=
—+

Study quality

Good (7-9) 5 1.39 (0.91 t0 2.13) 80 <0.01

Case-control 4 1.65 (1.06 to 2.50) 72 0.01 0.001

Geographic location

Europe 3 1.23 (0.98 to 1.54) 58 0.09

Primiparous 1 0.69 (0.51 t0 0.93) - 0.008

Specialised delivery setting

No

SN

1.05 (0.67 to 1.65) 87 <0.01

Maternal age

No 1 1.10 (0.85 to 1.42) - -

Yes 4 1.36 (0.79 to 2.33) 88 <0.01 0.42

Education or socioeconomic status

No 3 2.07 (1.51 to 2.83)

o

0.49

Yes 2 1.32 (0.41 to 4.23) 88 <0.01 0.90

Marital status

No 5 1.36 (0.85 t0 2.18) 85 <0.01

n denotes the number of studies.
*P for heterogeneity within each subgroup.
1P for heterogeneity between subgroups.

Our study has some limitations which may affect
our conclusions. Specifically, the internal validity
of our study may be compromised by measure-
ment error, bias, confounding or lack of statistical
power. Recall bias and reporting bias should not be
ignored, especially in studies where FGM status was
self-reported (n=3). It is possible that some women
were unaware of their FGM status, particularly if it
was performed in early childhood, while others may
have chosen not to disclose it, especially if living in
a country where FGM has been legally banned. In
addition, even though special attention was taken to

include studies that adjusted for major confounding
variables such as sociodemographic factors, maternal
age and parity, there is the potential for unobserved
confounding, including chronic disease and quality
of prenatal care. As previously discussed, signifi-
cant heterogeneity in estimates between studies was
partly explained by individual characteristics, delivery
settings, study quality, study design and adjustment
or matching strategies. While reducing heterogeneity
and uncovering different associations according to
context, our subgroup analyses must be interpreted
with caution due to small sample size. In addition,

—h

0
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|I

Studies (n) RR (95% Cl) (%) P*

o
=2
—+

Study quality

Good (7-9) 2 0.86 (0.60 to 1.23) 0 0.55

Case-control 3 1.17 (0.54 to 2.54) 70 0.04 0.40

Geographic location

Europe 2 0.86 (0.60 to 1.23) 0 0.55

Primiparous 1 2.03(0.72 10 5.72) 0 0.53 0.40

Specialised delivery setting

No

w

1.63 (0.70 to 3.81) 71 0.03

Maternal age

No 2 1.57 (0.46 to 5.37) 82 0.02

Yes 3 0.94 (0.67 to 1.32) 26 0.26 0.03

Education or socioeconomic status

No 1 0.67 (0.27 to 1.65) - -

Yes 1 0.67 (0.27 to 1.65) - -

Marital status

No 4 1.30 (0.68 to 2.48) 63 0.04

n denotes the number of studies.
*P for heterogeneity within each subgroup.
1P for heterogeneity between subgroups.

the studies were mostly facility based, omitting home
births occurring in the absence of skilled birth atten-
dants which remain common in some low-income
countries in Africa where the prevalence of FGM is
igh.*®** Thus, the findings of our research may not
be generalisable to women who deliver at home.
Despite these limitations, the present study provides
several contributions by updating previous reviews,
synthetizing reported associations by using meta-

review, we expanded the geographical representa-
tion of the research by including studies published
in French (FGM is prevalent in many Francophone
countries). Compared with previous reviews, we
examined in more depth sources of heterogeneity by
conducting subgroup analyses by region, revealing
different implications of FGM for maternal and peri-
natal health according to healthcare settings and

=

analytical techniques and highlighting the impor-
tance of individual factors, healthcare context and
study design in the interpretation of results. In this

maternal attributes. Finally, our findings rely on
moderate and good quality studies, which provides
robustness to our results.
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||

Studies (n)  RR (95% CI) 12 (%) P*

h

o
=2
—+

Study quality

Good (7-9) 6 1.47 (0.65 to 3.31) 93 <0.01

Case-control 5 1.46 (0.55 to 3.91) 94 <0.01 0.71

Geographic location

Europe 3 0.69 (0.23 to 2.05) 94 <0.01

Primiparous 2 3.46 (0.25 t0 47.52) 96 <0.01 0.36

Specialised delivery setting

No

o

2.15(1.08 to 4.27) 87 <0.01

Maternal age

No 1 1.60 (1.20 to 2.00)

Yes 5 1.88 (0.90 to 3.93) 89 <0.01 0.25

Education or socioeconomic status

No 4 1.45 (0.31 to 6.68) 96 <0.01

Yes 2 1.04 (0.69 to 1.58) 58 0.12 0.57

Marital status

No 6 1.35 (0.59 to 3.08) 93 <0.01

n denotes the number of studies.
*P for heterogeneity within each subgroup.
1P for heterogeneity between subgroups.

The current findings have important public health
implications considering the high prevalence of
girls and women affected by FGM globally. Preven-
tion should be a matter of condemning the prac-
tice and educating families, and it should provide
healthcare professionals with guidelines regarding
the clinical management of FGM complications in
order to assist women in making informed decisions.
Our study contributes to shaping a reference frame-
work by suggesting that delivery settings, individual
factors, study design and analytical strategies are
important when predicting maternal and perinatal

morbidity related to FGM. The experience of inter-
disciplinary specialised clinics is needed to help
healthcare providers anticipate any complications
arising throughout pregnancy and labour. More data
are also needed to study the benefits of episiotomies
and caesarean delivery for FGM. These interventions
are not without risks and our study draws attention to
the complications that may extend to the postpartum
period due to perineal trauma that may affect the
well-being of women with FGM. Studies on this period
are warranted to improve postpartum care of women
with FGM. When caring for women with FGM in the

—
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|I

Studies (n) RR (95% CI) P(%) P*

o
=
—+

Study quality

Good (7-9) 4 1.17 (0.80 to 1.72) 69 0.02

Case-control 2 1.25(0.42 to 3.75) 75 0.05 0.94

Geographic location

Europe 1 0.80 (0.62 to 1.03)

Primiparous 0 -

Specialised delivery setting

No

N

1.17 (0.80 to 1.72) 69 0.02

Maternal age

No 2 0.89 (0.72to 1.11) 58 0.12

Yes 3 1.23 (0.70 to0 2.18) 78 0.01 0.87

Education or socioeconomic status

No 2 1.27 (0.87 to 1.85) 41 0.19

Yes 1 1.45(0.99 to 2.13) - - 0.32

Marital status

No 2 1.25(0.42 t0 3.75) 75 0.05

n denotes the number of studies.
*P for heterogeneity within each subgroup.
1P for heterogeneity between subgroups.

context of migration, we should also be conscious quality assessment, with support from CM. FS and CM developed the statistical

of the cultural background and of their personal
history, and any other experiences of violence that
could impact their mental health and well-being. We
encourage practitioners to include women’s perspec-
tives in this process to help us understand what
research they need.
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