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Exploring the health complications of female ==

genital mutilation through a systematic review
and meta-analysis

Christina Pallitto"”, Fernando Ruiz-Vallejo?, Vernon Mochache', Karin Stein®, Joshua P.Vogel**> and Max Petzold®

Abstract

Background Female genital mutilation (FGM) is a harmful practice that affects an estimated 230 million women
and girls. Previous research indicates that FGM is associated with increased risk of short- and long-term health com-
plications. Understanding the health complications is important in ensuring high quality care for women and girls
already affected and for advocating for prevention of the practice.

Objective The objective of this study was to conduct a systematic review and meta-analysis of all existing evidence
on the association between FGM and a range of health complications.

Methods We conducted a systematic review of the literature on the health complications of FGM published
between February 2009 and December 2022, applying search strategies and terms aligned with previous reviews. We
identified studies that compared women with various types of FGM versus those without for six domains of health
complications (i.e.,, immediate, obstetric & neonatal, gynecological, urological, sexual and mental). Random effects
meta-analysis was conducted by health condition and FGM type. Immediate health complications were analysed
separately based on data from population-based surveys.

Results We analysed data from 78 studies (n =486,949), of which 67 informed the meta-analyses comparing women
with and without FGM and 11 informed analyses on the immediate health complications. Most of the studies (N=68)
were conducted in high FGM prevalence countries. Among women and girls living with FGM compared to those
without, we found an increased risk for obstetric complications, including prolonged/obstructed labor, obstetric

tears, caesarean birth, postpartum hemorrhage, episiotomy, fetal distress, extended maternal hospital stay, neonatal
asphyxia, and stillbirth/neonatal death; gynecological complications, including genital tissue damage, genitourinary
tract infections, and menstrual difficulties; urological complications, including urinary tract infections and difficulty uri-
nating; sexual complications including dyspareunia and sexual dysfunction; and mental health complications includ-
ing depression or anxiety and somatoform disorder.

Conclusion These results support results from previous research finding an association between FGM and a range
of health complications over the life course. This calls for strengthening health systems to provide high-quality care
for women and girls at-risk of or affected by FGM and ensuring that FGM prevention and care services are included
in essential health service packages.
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Introduction

Female genital mutilation (FGM) is a harmful practice
that involves partial or total removal of external female
genitalia or other injury to the female genital organs
for non-medical reasons. It is considered a violation of
the rights of girls and women and can have a profound
impact on their health and well-being, requiring a com-
prehensive public health response [1]. The practice of
FGM has been classified into four types, which relate to
the extent of genital tissue affected [2]. Type I involves
the partial or total removal of the clitoral glans (the
external part of the clitoris) and/or the prepuce. Type II
involves the partial or total removal of the clitoral glans
and the labia minora, with or without excision of the labia
majora. Type III, also known as infibulation, includes
the narrowing of the vaginal orifice with the creation of
a covering seal by cutting and appositioning the labia
minora and/or the labia majora, with or without excision
of the clitoral glans. Type IV includes other harmful pro-
cedures to the female genitalia for non- medical purposes
without excision of genital tissue, for example pricking,
piercing, incising, scraping, and cauterizing.

It is estimated that 230 million women and girls alive
today have undergone FGM [3]. While population-based
data from 31 countries show promising declines among
the 15-19-year-old age group, absolute numbers could
increase as young population cohorts reach the age at
which FGM occurs. The deep-rooted nature of the prac-
tice and the fact that it is a social norm driven by cultural
beliefs that foster a sense of cultural identity make the
abandonment of the practice elusive despite decades of
efforts at the community, national and international lev-
els. A large body of evidence exists documenting the ways
that different types of FGM can affect multiple domains
of health and well-being of women and girls [4—6]. These
studies have shown that women who have undergone
FGM are at a greater risk of a range of health complica-
tions that affect their gynecological, urological, obstetric,
sexual, and mental health as compared to women who
have not undergone FGM. When this body of evidence is
considered as a whole, the breadth and magnitude of the
health consequences are clearly seen.

Previous systematic reviews compiling the evidence
from available studies have described the range of health
complications that can result from the practice [7, 8].
Some studies considered the obstetric and neonatal com-
plications associated with FGM [5], the psychological,
social, and sexual complications associated with FGM
and a range of “physical” health complications of FGM
ranging from short-term to long term complications
[6]. The authors of these reviews summarize some of the
potential pathways through which health complications
occur due to infections, anatomical changes and scarring
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affecting physiological functions on gynecological, uro-
logical, sexual, and obstetric health, as well as the psycho-
logical sequelae of a traumatic practice.

The present study updates and expands previous
reviews, compiling all available data on health compli-
cations from studies with comparison groups of women
with and without FGM, by types of FGM, and synthesiz-
ing these data using meta-analyses. The result of this pro-
cess is a comprehensive summary of health complications
associated with FGM. Understanding the risk of health
complications of FGM is a critical step in the develop-
ment of guidance and training tools for health workers to
support them in providing the necessary prevention and
care services to women and girls affected by FGM or at-
risk of this harmful practice.

Methods

We conducted a systematic review of available literature
for published data on the health complications of FGM.
This review was carried out in accordance with the Pre-
ferred Reporting Items for Systematic Reviews & Meta-
Analyses (PRISMA) standards [9]. This study builds
on the work of Berg et al. who have conducted two sys-
tematic reviews of the physical health complications of
FGM [6] and the psychological, social, and sexual con-
sequences of FGM [4]. The search strategies for these
two reviews are similar. These existing reviews obviate
the need to conduct systematic searches of the literature
prior to the earlier search date (i.e., Feb 2009). All stud-
ies included in Berg 2010 and Berg 2014 reviews were
assessed against inclusion criteria described below. A
systematic search for studies published from Feb 2009
to Dec 2022 was conducted and studies were assessed
against inclusion criteria.

Eligibility criteria

For all searches, we considered for inclusion, studies with
any design that allowed comparison of women exposed
to FGM and those not exposed, including cohort studies,
case—control studies, cross-sectional studies, but exclud-
ing studies where interventions had taken place. For
immediate health complications, different criteria were
applied and studies without comparison groups (i.e.,
population-based studies) were analyzed separately to
arrive at the proportion of girls reported by their mothers
to have undergone FGM having a particular health com-
plication after the practice. Case studies, and studies with
fewer than 2 participants were excluded. We assessed
study design based on described features (as defined in
the Cochrane glossary'), not necessarily how they were

! http://www.cochrane.org/glossary
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labelled in the publication, however methodological
study quality was not the basis for inclusion.

Studies were excluded from the current analysis if they
were qualitative studies; if the outcome was not defined;
if the study was a randomized controlled trial testing
intervention strategies since the purpose of this analysis
was to assess associations independent of interventions;
if the results were only available in letter format or con-
ference abstracts without relevant data presented; if the
results were from a case report; if studies did not report a
reference group of women without FGM (with the excep-
tion of immediate health outcomes, which were analyzed
differently as described below); if the population studied
were recruited in the context of testing an intervention
whether for medically indicated or cosmetic reasons; if
the population studied captured data on someone other
than the person being interviewed (i.e. sexual partners or
babies) with the exception of the immediate health out-
comes where the data relate to girls as reported by their
mothers.

Papers that had contradictions in reported informa-
tion were also excluded. Systematic reviews or literature
reviews were not themselves eligible. However, reference
lists of such reviews were assessed to identify potentially
eligible studies that had not already been identified.

For the immediate health complications, a targeted
search of Demographic and Health Surveys (DHS) was
conducted to identify studies that included questions on
mothers reporting health complications experienced by
their daughters following FGM.

Study population

The population of interest included girls and women who
had undergone any type of FGM. No limitations on age,
race/ethnicity, nationality, setting or other participant
characteristics were applied. Where reported, this infor-
mation was extracted and is summarized in Table 1.

Event

FGM type was classified as the authors reported it and as
it relates to the WHO typology. When studies reported
the type(s) as Type I, Type II, Type III and Type IV, these
classifications were used.

Comparison

Included studies were comparative, ie., reporting
health outcomes for women with FGM as compared to
women without FGM, with the exception of the imme-
diate health outcomes where DHS data on health events
amongst women and girls who reported having under-
gone FGM were analyzed.
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Outcomes

Included studies reported on at least one FGM-related
health complication as reported by the study authors. All
health complications for which girls or women could seek
care were considered for inclusion, if the study met the
inclusion criteria described above and in the review pro-
tocol [10]. Available data were extracted for all outcomes
by FGM type as reported by the authors. The list of out-
comes includes those included in the previous review
by Berg et al. as well as several additional outcomes that
emerged in the literature.

Languages

No language restrictions were applied. Where studies
were not in English, Google Translate was used to assess
eligibility. If eligible, translation assistance was sought for
data extraction.

Search strategy

To ensure consistency, the search strategy and terms are
aligned with the methods used by Berg et al.. The fol-
lowing databases were searched for the period 2009-
2022% African Index Medicus, Anthropology Plus,
CINAHL, Cochrane Library, Cochrane Database of
Systematic Reviews (CDSR), Cochrane Central Regis-
ter of Controlled Trials (CENTRAL), EMBASE (Ovid
EMBASE), MEDLINE, PILOTS, POPLINE, Social Ser-
vices Abstracts, Sociological Abstracts, Index Medicus
for Eastern Mediterranean Region, Scopus as well as
DHS (www.dhs.org). We also searched reference lists of
relevant reviews and contacted authors when needed.
These strategies identified published and grey literature
for screening. The search strategy is described in Supple-
mentary file 1.

Screening, data selection and collection process

Two reviewers independently screened all citations (title
and abstract) identified through the searches to assess
for potential eligibility. In the case of disagreement or
where the information was not sufficient for decision on
inclusion/exclusion, the article was included for full text
review. Full texts of potentially eligible studies or sources
were retrieved and independently assessed for inclusion
by two reviewers. Any discrepancies were resolved by dis-
cussion and consensus by the two reviewers or through
consultation with a third reviewer. Where citations were
excluded, the reason for exclusion was documented. All

2 Previous reviews included the Ovid British Nursing Index and Archive;
however, this was no longer updated from January 2012. Similarly, the
Cochrane EPOC register is no longer maintained and thus was not
searched.
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Additional records identified

Records identified through
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Targeted-Search of DHS with

c
-S through the study of Berg et al, database searching for the information on immediate
S for the 1960-2012 period 2009-2019 period consequences of FGM (n=11)
"E:. (n=191) (n = 9240)
(]
S
Records after duplicates removed
(n =4191)
oo
£
o
o Records screened Records excluded
3 (n=4191) (n=3626)
Full-text articles Full-text articles excluded,
assessed for eligibility with reasons
Z (n =565) (n=500)
)
g Reasons:
w
[1 Reviews, Opinion,
Interventions, or Case
reports.
[] Small sample (n<2)
[J Not included FGM vs No
FGM comparisons, except
Studies included in DHS included in for immediate outcomes
ye] . o A
@ quantitative synthesis (n=11) +/ Wrong design, intervention,
© . patient population,
—3 (meta-analysis) (n = 67) outcomes definition.
c

Fig. 1 PRISMA flow diagram

data inclusion and exclusion were reported according to
the PRIMSA checklist (Fig. 1).

Assessing methodological quality

In this review we assessed the quality of included stud-
ies using a six-point checklist, adapted from items within
the Cochrane’s Effective Practice and Organization of
Care (EPOC) risk of bias reporting tool [11]. Checklist
items include assessment and scoring (score of -1 to 1)
of the following criteria: whether the sampling method
was described and representative, whether the exposed
and unexposed groups were drawn from the same pop-
ulation, whether the response rate was described and
above 80%, predominant method of outcome assessment

(self-assessment, clinical assessment or not specified),
whether the exposure (FGM) and outcome were meas-
ured the same way in both groups, and whether the
authors discuss potential sources of bias (or other limi-
tations) and whether significant biases are present. By
summing the scores on these six criteria, each study was
assigned a total quality rating score. Studies with scores
of 5 or 6 were of higher quality (i.e., all or almost all the
criteria from the checklist were met), while studies with a
quality score of 3 or 4 had some limitations. Studies with
scores of 2 or less were considered low quality, given the
serious methodological limitations (i.e., few or no criteria
were met and/or the study did not adequately report the
criteria). Quality scores are summarized in Table 1.
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Data extraction

Data were extracted from each paper on the following
variables: health field (i.e., the category of health compli-
cation); outcome (i.e., health outcome as defined by the
study authors); author(s) and publication date; country;
country income level; study design; sampling location:
(i.e., facility-based, community based); outcome time
(i.e., whether the outcome reflected a one-time event, or
a repeat event as defined by the authors); risk period (i.e.,
whether the study captured events in a defined period or
at any point in the life course); whether or not the study
involved a pediatric population; FGM type as classified
by the study author; FGM assessment method (i.e., self-
report, clinical report, or both); outcome assessment
method (i.e., self-report, clinical report, or both); whether
the estimates provided in the analysis were adjusted or
not; comparison statistic (i.e., type of statistical assess-
ment reported by authors (e.g., hazard ratio, crude odds
ratio (OR)/relative risk (RR)/coefficient, adjusted OR/
RR/coefficient, mean comparison, proportion/percent-
age comparison)); sample size in exposed and unex-
posed groups and numbers with outcome in each group.
Data from the immediate health complications were the
exception and did not include a comparison group since
these data were based on questions asked only of moth-
ers who had a daughter who had undergone FGM.

Statistical analysis

Studies were grouped by health field and separate analy-
ses were conducted for each outcome. Pooled analyses
were conducted for outcomes with data from two or
more studies. For health outcomes with one study, results
are reported directly. Data were analysed using Stata ver-
sion 17 (StataCorp LLC, College Station, Texas, USA).
Odds ratios and 95% confidence intervals were calculated
by pooling results from included studies. Adjusted esti-
mates were pooled when available, otherwise, unadjusted
estimates were calculated using crude data from indi-
vidual studies. It was anticipated there would be diversity
in the included studies, in terms of geographical settings,
outcomes measured and research methodology. Pooled
estimates were calculated using random effects models.
This method captures both within study variance and
between study variation. Heterogeneity was assessed
using chi-squared test for heterogeneity. I-squared sta-
tistics were reported, where roughly <70% indicates low
heterogeneity, 70%-90% indicates medium heterogeneity,
and >90% indicates high heterogeneity. Pooled estimates
were calculated for risk of immediate health complica-
tions without comparison groups since these data were
only available for girls who had undergone FGM as
reported in the DHS.

Page 19 of 29

Results

A total of 4,191 unique citations were identified and
screened. Of these, a total of 78 studies were included
(Fig. 1). Details of all included studies are shown in
Table 1. Of the 78 studies, 67 were comparative stud-
ies (e.g., studies that compared women with FGM with
women with no FGM), including 38 cross-sectional
comparative studies, 21 case—control studies and eight
cohort studies. For the immediate health outcomes 11
cross-sectional population-based studies without com-
parison groups were analyzed. Girls and women in 68 of
the included studies originated from FGM high preva-
lence countries while 10 studies reported data on girls
and women from countries that are home to diaspora
communities affected by FGM (i.e., Australia, France,
Sweden, Norway, United Kingdom of Great Britain and
Northern Ireland, and United States of America). In
one study, the origin of the participants was not clearly
identifiable. The methodological quality of the included
studies was variable, with 12 (15%) studies having a high-
quality score, 31 (40%) having a medium score, and 35
(45%) having a low-quality score (Table 1).

Obstetric and neonatal complications

Thirty six studies (n=124,253) reported on FGM-related
obstetric and neonatal complications including pro-
longed/obstructed labour, obstetric tears/lacerations,
caesarean birth, post-partum haemorrhage (PPH), episi-
otomy, preterm delivery, instrumental delivery, extended
maternal hospital stay, neonatal asphyxia, low birth-
weight (LBW) and stillbirth/neonatal death. All results
are summarized in Table 2.

Compared to women without FGM, women who had
any form of FGM [OR=2,61 (95% CI=1,62 — 4,23),
n=14,282] and those with types I/II [OR=1,96 (95%
CI=1,46—2,63), n=4,884] [12-27] were significantly
more likely to experience prolonged/obstructed labour.
Women with any form of FGM [OR=1,58 (95% CI=1,34
— 1,86), 1=90,586] [22, 23, 26, 28-36] and those with
types I/Il [OR=1,51 (95% CI=1,41—1,63), n=41,774]
[12-14, 16, 37-39] were also significantly more likely to
experience stillbirth/neonatal death. We did not find a
significant association between this outcome and women
with types II/IIl [OR=0,73 (95% CI=0,57—0,94),
n=39,172] [16, 37-39]. There was a trend towards a sig-
nificantly increased likelihood of undergoing a caesar-
ean birth [OR=1,36 (95% CI=1,09 - 1,69), n=77,088]
[19, 21, 22, 24-26, 28, 30-33, 35, 36, 40—44] among
women with any form of FGM while no association was
found for women with FGM types I/II [OR=0,96 (95%
CI=0,85—1,09)] [12-17, 37-39] or those with types II/
III [OR=0,79 (95% CI=0,62—1,00)] [15, 16, 37—39)].
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Table 2 Results of the meta-analyses of FGM-related health complications

Health complication FGM type as reported No. of studies/ estimates OR (95% ClI) Heterogeneity score I?
OBSTETRIC
Prolonged/obstructed labour

Any FGM 14 2,61(1,61—4,23) 91,5%

Type /1l 14 1,96 (1,46—2,63) 46.40%

Type /11l - - -
Obstetric tears/lacerations

Any FGM 27 2/45(1,83—3,28) 73,5%

Type I/l 19 2,07 (1,59 - 2,68) 72.10%

Type /11l 5 2,17 (1,08 -4,36) 64.70%
Caesarean birth

Any FGM 27 1,36 (1,09 - 1,69) 94.10%

Type I/l 27 0,96 (0,85—1,09) 57,60%

Type II/1ll 1 0,79 (0,62—1,00) 69.30%
Postpartum hemorrhage

Any FGM 18 2,24(1,72-292) 77,8%

Type I/l 12 1,28 (1,14—1,44) 50.60%

Type /11l 6 1,15(0,91—1,45) 65.10%
Episiotomy

Any FGM 17 1,70 (1,21—2,38) 92,5%

Type I/l 13 2,02 (1,22 -332) 88.80%

Type /11l 3 6,58 (4,19-10,33) 94.00%
Preterm birth

Any FGM 3 1,60 (0,80 - 3,23) 96,2%

Type /Il 4 1,00 (0,65—1,52) 0.00%

Type /11l - - -
Instrumental delivery

Any FGM 18 1,23 (0,96—1,57) 64.50%

Type I/l 4 1,00 (0,65 -1,52) 0.0%

Type /11l 3 1,10 (0,30 - 3,99) 55.20%
Induction of Labor

Type /Il 2 0,96 (0,60 - 1,54) 0.0%
Fetal distress

Any FGM 3 1,94 (1,56 -2,42) 0.0%

Type /1l 6 2,32(1,01-532) 64.60%

Type /11l - - -
Extended maternal hospital stay

Any FGM 4 2,80(1,52-5,16) 98.2%

Type I/l 6 1,29 (1,08—1,53) 86.3%

Type /11l 3 0.92(0,74-1,13) 75,70%
Neonatal asphyxia

Any FGM 9 1,79(1,36-237) 54,5%

Type I/l 12 1,32 (1,14—1,53) 42.00%

Type II/1ll 6 0,96 (0,67—1,39) 69.20%
Low birthweight

Any FGM 10 1,14 (1,00—1,29) 66.30%

Type I/l 11 1,15 (1,05—1,26) 483%

Type /11l 6 0,82 (0,75—0,89) 0.00%

Stillbirth/Neonatal death
Any FGM 19 1,58 (1,34 - 1,86) 55,00%
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Health complication FGM type as reported No. of studies/ estimates OR (95% Cl) Heterogeneity score I?
Type I/l 16 1,51 (1,41 -1,63) 0.0%
Type /11l 6 0,73(0,57-0.94) 52.00%
GYNECOLOGICAL
Infertility
Any FGM 14 0,98 (0,76—1,27) 97.40%
Type I/l 4 0,79 (0,70—0,90) 0.00%
Type /11l 3 1,22 (0,94—1,58) 78.80%
Genital tissue damage
Any FGM 3 2,23(1,08-4,61) 22,5%
Type I/l 8 9,02 (2,76—29,48) 58.20%
Type I/l - - -
Sexually transmitted infections, including HIV
Any FGM 17 0,74 (0,58—0,94) 65.80%
Type /Il - - -
Type /11l - - -
Reproductive tract infections
Any FGM 9 1,88(1,11-3,18) 87.6%
Type /Il - - -
Type lI/1ll 8 1,80 (1,05—3,11) 89.00%
Menstrual difficulties
Any FGM 1 1,73 (1,11—2,69) 87.70%
Type I/Il 3 341241 -484) 30,6%
Type I/l - - -
Fistulae
Any FGM 13 1,01 (0,80-1,28) 69.10%
Type /Il - - -
Type /11l - - -
UROLOGICAL
Urinary tract infections
Any FGM 6 3,59 (2,22—5,81) 84,5%
Type /Il 5 3,47 (2,02 -5,96) 68,6%
Type /11l 3 1,00 (0,64 - 1,56) 0.00%
Urinary incontinence
Any FGM 4 1,02 (0,53—1,96) 37.00%
Type /Il - - -
Type /11l - - -
Difficulty urinating
Any FGM 4 1,79 (1,19—2,67) 68,8%
Type I/l - - -
Type I/l - - -
SEXUAL
Dyspareunia
Any FGM 11 3,88(232-651) 90.90%
Type I/l - - -
Type I/l - - -
Sexual dysfunction Any FGM 5 3,20 (1,75 - 5,84) 75.20%
Type /Il - - -

Type I/l
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Table 2 (continued)
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Health complication FGM type as reported No. of studies/ estimates OR (95% Cl) Heterogeneity score I?
MENTAL
Depression or Anxiety
Any FGM 8 2,90 (1,53 -5,51) 78.80%
Type I/l - - -
Type /11l - - -
Post-traumatic stress disorder
Any FGM 3 4,42 (0,77 - 2537) 42.80%
Type VIl 1 0,10 (0,00 - 2,47) -
Type lI/1ll 1 3,83 (0,48—30,93) -
Somatoform
Any FGM 3 1,72(1,24-237) 0.0%
Type I/l - - -
Type II/1ll 1 5,56 (0,31—98,75)
IMMEDIATE
Excessive bleeding
Any FGM 11 0,20 (0,15—0,26) 99.20%
Type /1l 10 0,22 (0,16-0,28) 99.20%
Type II/1ll 6 0,31(0,20—0/41) 95.20%
Type IV 7 0,22 (0,05—0,39) 98.50%
Wound healing problems
Any FGM 7 0,11 (0,07—0,15) 99.10%
Type I/l 7 0,08 (0,05—0,12) 98.40%
Type II/1ll 5 0.14 (0.02 - 0.25) 97.70%
Type IV 5 0,20 (0,04—0,09) 99.00%
Difficulties urinating/Urine retention
Any FGM 8 0,23 (0,14—0,32) 99.70%
Type I/Il 7 0,25(0,17—0,32) 99.30%
Type II/1ll 4 0,35(0,28—0,42) 77.60%
Type IV 5 0,20 (0,04—0,36) 98.30%
Infections including fever (systemic, urinary, reproductive tract)
Any FGM 5 0,10 (0,04—0,17) 99.30%
Type I/Il 5 0,14 (0,08—0,21) 98.10%
Type /1l 2 0,06 (0,02 -0,09) 0.00%
Type IV 3 0,12 (0,00—0,23) 95.20%
Swelling in genital area
Any FGM 2 0,09 (0,04—0,14) 84.40%
Type I/l 1 0,06 (0,05—0,07) -
Type II/1ll 1 0,12 (0,05—0,20) -
Type IV

Women with any type of FGM [OR=2,45 (95%
CI=1,83—3,28), n=36,300] [19, 21-23, 25-29, 31, 33,
35, 36, 41-45], those with FGM types I/II [OR=2,07
(95% C1=1,59 - 2,68), n=41,467] [12, 13, 15, 17, 37-39]
and those with types II/III [OR=2,17 (95% CI=1,08 —
4,36), n=38,084] [37-39] were significantly more likely
to suffer obstetric perineal tears/lacerations compared

to those without. Further, women with any type of FGM
[OR=1,70 (95% CI=1,21 - 2,38), n=58,395] [21, 23, 25,
27,29, 31-33, 35, 36, 41, 43, 44, 46—48]; those with types
I/II [OR=2,02 (95% CI=1,22 — 3,32), n=12,844] [12-15,
17, 39] and those with types II/III [OR=6,58 (95% =4,19
- 10,33), n=37,441] [37, 39] were significantly more
likely to require an episiotomy during child birth.



Pallitto et al. BMC Public Health (2025) 25:1387

Women with any type of FGM [OR=2,24 (95%
Cl=1,72 - 2,92), n=56,122] (18, 19, 22-25, 27-29, 31,
32, 36, 41, 45, 47, and those with types I/II [OR=1,28
(95% CI=1,14 - 1,44), n=39,278] [15, 17, 37, 38] were
significantly more likely to experience PPH compared
to those without. Although not statistically significant,
women with FGM types II/IIl were also significantly
more likely to suffer PPH [OR=1,15 (95% CI=0,91—
1,45), n=38,828] [15, 37-39]. Similarly, women with
any type of FGM [OR=2,80 (95% CI=1,52 - 5,16),
n=37,895] [24, 27, 28, 32, 50] and those with types I/II
[OR=1,28 (95% CI=1,08—1,53), n=28,393] [37] were
significantly more likely to have an extended hospital
stay after childbirth compared to those without FGM.
Additionally, women with any type of FGM [OR=1,79
(95% CI=1,36 — 2,37), n=47,265] [23, 24, 27, 28,
31, 32, 44] and those with types I/II [OR=1,32 (95%
Cl=1,14—1,53), n=40,035] [14, 16, 17, 37-39] were
significantly more likely to give birth to a newborn
with asphyxia. We did not find a statistically signifi-
cant association for this outcome among women with
EGM types II/III [OR=0,96 (95% CI=0,67—1,39),
n=239,172] [16, 37-39].

There was a trend towards a significant association
between women with any type of FGM [OR=1,14
(95% CI=1,00—1,30), n=47,395] [20, 30, 32, 36, 49]
and giving birth to a LBW baby, while women with
types I/II [OR=1,15 (95% CI=1,05—1,26), n=38,828]
[15, 37-39] had a significantly increased likelihood
of giving birth to a LBW baby. Conversely, women
with types II/III [(OR=0,82 (95% CI=0,75 — 0,89),
n=38,828] had a significantly reduced likelihood of
giving birth to a LBW baby [15, 37-39]. We did not
find a significant association between women with
any type of FGM [OR=1,23 (95% CI=0,96 — 1,57),
n=65,368] [19-21, 23, 25-27, 32, 35, 36, 41-44];
those with types I/II [OR=1,35 (95% CI=0,77 - 2,36),
n=11,229] [16, 17, 38, 39] or those with types II/
III [OR=1,10 (95% CI=0,30 — 3,99), n=10,779] [16,
38, 39] and undergoing an instrumental delivery. No
association was found between induction of labor and
FGM types I/Il [(OR=0,96 (95% CI=0,60 — 1,54),
n=10,068] [16, 38]. Similarly, we did not find a sig-
nificant association between women with any type of
FGM [OR=1.60 (95% CI=0,80 — 3,23), n=235,264]
[24, 32, 48] and those with types I/II [OR=1,00 (95%
Cl=0,65 — 1,52), n=1,387] [15, 38] and experienc-
ing a preterm birth. Conversely, women with any type
of FGM [OR=1.94 (95% CI=1,56 — 2,42), n=6,500]
[24, 28, 43] and those with types I/II [OR=2,32 (95%
CI=1,01 - 5,32), n=2,301] [13, 16, 38] had a sig-
nificantly increased likelihood of experiencing fetal
distress.
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Gynecological complications

Twenty-seven studies (n=316,191) provided data on the
gynecological complications of FGM including infertility;
genital tissue damage (keloids, clitoral neuroma, and vul-
var cysts); sexually transmitted infections (STIs) includ-
ing chlamydia trachomatis, syphilis, trichomoniasis and
HIV; reproductive tract infections; menstrual difficulties
and fistulae.

While there was no significant association between
infertility and women with any type of FGM [OR=0,98
(95% CI=0,76 — 1,27), n=113,340] [18, 28, 33, 34, 50] or
those with types II/III [OR=1,22 (95% CI=0,94—1,58),
n=43,039] [51, 52], we found a significantly reduced
likelihood of infertility [OR=0,79 (95% CI=0,70—0,90),
n=43,039] among women with FGM types I/II [51, 52].
Women with any type of FGM [OR=2,23 (95% CI=1,08
- 4,61), n=3,841] [28, 34, 53] and those with types I/II
[OR=9,02 (95% CI=2,76 — 29,29), n=4,594] [13, 54]
had a significantly increased likelihood of genital tis-
sue damage. Conversely, women with any type of FGM
[OR=0,74 (95% CI=0,58—0,94), n=17,873] [19, 34,
55-61] had a significantly reduced likelihood of present-
ing with an STI including HIV, while those with any type
of FGM [OR=1,88 (95% CI=1,11—3,18), n=>5,009] [18,
19, 28, 34, 57, 62] had a significantly increased likelihood
of presenting with a reproductive tract infection. Women
with any type of FGM [OR=1,73 (95% CI=1,11—2,69),
n=_8,677] [28, 33, 34, 45, 62—66] and those with types I/
II [OR=3,41 (95% CI=2,41 — 4,84), n=>570] [13] had a
significantly increased likelihood of suffering from men-
strual difficulties compared to those without. No associa-
tion was found when comparing women with any type of
FGM to women with no FGM in terms of risk of fistulae
[OR=1,01 (95% CI=0,80 — 1,28), n=124,179] [28, 34,
67, 68].

Urological complication

Nineteen studies provided data on urological complica-
tions of FGM including urinary tract infections (UTIs),
urinary incontinence and urinary retention.

There was a significantly increased likelihood of UTIs
among women with any type of FGM [OR=3,59 (95%
CI=2,21—5,81), n=10,589] [18, 19, 24, 28, 35] and
those with types I/II [OR=3,47 (95% CI=2,02 — 5,96),
n=4,594] [13, 54]. However, we did not find an asso-
ciation [OR=1,00 (95% CI=0,64 — 1,56), n=4,024] [54]
between women with FGM types II/III and UTIs. Simi-
larly, we did not find an association between women
with any type of FGM [OR=1,02 (95% CI=0,53—1,96),
n=4,129] [29, 33, 35] and urinary incontinence. Con-
versely, we found a significantly increased likelihood
of urinary difficulties, including urinary retention and
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dysuria, among women with any type of FGM [OR=1,79
(95% C1=1,19—2,67), n=6,205] [22, 28, 63, 64].

Sexual health complications

Fourteen studies examined the association between FGM
status and sexual health complications including pain-
ful sexual intercourse (dyspareunia) and sexual dysfunc-
tion. Women with any type of FGM had a significantly
increased likelihood of dyspareunia [OR=3,88 (95%
CI=2,32 - 6,50), n=8,534] [18, 28, 33-35, 47, 53, 65,
69-71] and sexual dysfunction [OR=3,20 (95% CI=1,75
- 5,84), n=2,118] [28, 33, 46, 72, 73]. In an analysis
of mean scores on the Female Sexual Function Index
(FSFI) by FGM status, women with any type of FGM had
lower FSFI scores as compared to women without FGM
[MD=-0,06 (95% CI=-0,14, 0,02), n=4,541] [45, 74—
79]. Likewise, women with types I/Il [MD=-0,16 (95%
CI=-0,27, 0,04), n=4,541] had significantly lower mean
FSFI scores compared to women without FGM [80, 81].
The mean difference in FSFI scores for women with type
III FGM compared to women without FGM was 7,74
(95% CI1=5,13, 10,35) [82].

Mental health complications

Seven studies (N=2,119) examined the association
between FGM status and mental health complications
including post-traumatic stress disorder (PTSD), anxi-
ety, depression, and somatoform disorders. Women with
any type of FGM had an increased likelihood of PTSD
[OR=1,83 (95% CI=1,27 — 2,64), n=905] [28, 83-87];
depression and/or anxiety disorders [OR=2,90 (95%
CI=1,53 — 5,51), n=1,745] [28, 83, 85-88] as well as
somatoform disorders [OR=1,72 (95% CI=1,24—2,37),
n=646] [85-87] compared to women without FGM.

Immediate health complications

Data on the immediate health complications following
FGM were extracted from 11 DHS reports (n=49,990)
using responses on mothers’ assessment of the health
complications of their daughters following FGM [89-
99]. No comparison group is available for these imme-
diate outcomes since these questions were only asked
of mothers who responded affirmatively when asked if
their daughter(s) had undergone FGM. These immediate
health complications included difficulties with urinating/
urine retention, excessive bleeding (hemorrhage), infec-
tions including fever, swelling in the genital area and
wound healing problems/infection of the wound.

From the data, an estimated 23,3% of girls who under-
went some form of FGM experienced difficulties urinat-
ing; 20,4% presented with excessive bleeding; 10,9% had
wound healing problems; 10,3% had an infection and
9% had swelling in the genital area. Among girls whose
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mothers reported that they underwent FGM type I/II,
25% presented with difficulties with urination; 22,5% had
excessive bleeding of the wound; 14,7% had an infection;
8,9% had wound healing problems; and 6,5% had swell-
ing of the genital area. Of girls whose mothers reported
they were stitched closed (corresponding to FGM type
III), 35,7% encountered difficulties urinating; 31,1% had
excessive bleeding; 13,8% had wound healing problems;
12,9% had severe genital tissue swelling; and 6,2% had an
infection. Girls whose mothers reported the equivalent of
type IV FGM also experienced complications: 22,3% suf-
fered from excessive bleeding; 20,4% had wound healing
problems; 20,4% had difficulties urinating; and 12% had
an infection after undergoing the procedure.

Discussion

The results of this systematic review and meta-analyses
provide evidence that FGM is associated with several
health complications for girls and women over the course
of their lifespan. As has been previously reported, women
who have undergone FGM have significantly higher like-
lihood of multiple obstetric, neonatal, gynecological,
urological, sexual and mental health complications com-
pared to those who have not. Between 9 and 24% of girls
whose mothers reported that they had undergone FGM
also experienced immediate health complications. These
findings are consistent with previous reviews on the
health complications of FGM [4, 5, 8], providing pooled
estimates with additional comparisons for women with
different types of FGM. To assess sexual satisfaction, we
provide data in the form of pooled mean FSFI scores
which indicate that women who have undergone FGM
have significantly lower mean FSFI scores compared
to those who have not. Importantly, this additional evi-
dence builds on the inconclusive findings from a previous
review [4] regarding the effect of FGM on sexual health
complications.

These findings are relevant for health policy makers,
health workers, advocates and women and girls affected
by or at risk of FGM. By identifying the health com-
plications that are significantly associated with FGM,
these findings can inform the development and update
of clinical guidelines, clinical management tools and
health worker training content, while also serving as the
basis for building relevant capacities of health workers
in assessing for and managing these health complica-
tions. Indeed, previous reviews on health outcomes of
FGM informed the development of WHO’s guidelines
and clinical handbook, which aim to ensure that women
and girls affected by FGM receive the highest quality care
possible. The adaptation and implementation of these
clinical management tools in high prevalence countries is
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a key component of WHO’s health system strengthening
approach to FGM.

The evidence base on health complications ensures
the integration of appropriate health interventions into
essential sexual and reproductive health service packages
at a global and national level, such as the universal health
coverage (UHC) Compendium [100], a database that
assists countries in developing UHC packages relevant to
context and need, itemizing the key interventions needed
to prevent and address health complications throughout
the life course. In addition, the findings of this research
informed the study on the global and national costs of
treating FGM-related complications throughout the life
course in 27 high prevalence countries, which found that
treating FGM-related complications costs health systems
1.4 billion USD per year [101]. Health conditions identi-
fied in this meta-analysis as being significantly associated
with FGM were included in the economic models and
were the basis for quantifying the relative health risk of
women who have undergone FGM as compared to those
who have not, by FGM type.

While these findings provide critical information to
inform a public health response to FGM, limitations in
the available evidence and the analysis must be noted.
First, the analyses categorized results by FGM type as
reported in the included studies. Some authors did not
consistently categorize FGM, using a broad definition
of any FGM or did not specify how they categorized it,
while other studies explored health complications among
women with only specific FGM types. Analytically, we
conducted separate analyses for health outcomes based
on the categorizations used in the studies recogniz-
ing that some studies only captured data on one type of
FGM, and some used a joint categorization. We were lim-
ited by these categorizations but ensured that we did not
analyze FGM Type II in multiple analyses for the same
outcome when this group was unclearly defined. The
default option when faced with lack of specificity was to
include it in the Type II/III category. Table 1 details the
types of FGM captured in the included studies and how
they were analyzed in the meta-analyses.

Second, the definitions of health complications were
categorized by the authors, and there was considerable
variability in the outcomes measured and the definitions
used for these outcomes. Overly general and overly spe-
cific categorizations present analytical challenges in
meta-analyses such as this, making it difficult to combine
studies that assess for a specific and uncommon outcome
with studies that include a broader categorization that
would be more likely to occur. Table 1 shows the out-
comes reported in the studies, and the forest plots (Sup-
plementary file 2) show which studies contributed data to
each analysis. The lack of consistency in definitions and
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variability in study designs explain the high heterogene-
ity reported for the meta-analyses. It is also important to
note that roughly half the included studies were consid-
ered low quality and less than 15% were considered high
quality, raising questions about the generalizability of the
findings.

Third, this systematic review and meta-analyses
included observational data, that do not adequately
account for potential confounding. The findings on
several obstetric and neonatal consequences showed
unstable and conflicting findings, such as in the case of
caesarean birth, which varied by FGM type. While FGM
might increase risk of intrapartum complications requir-
ing a caesarean birth, health workers attending to preg-
nant women or girls might also be more inclined to use
such an approach to delivery to avoid addressing wom-
en’s FGM status. Additionally, we cannot account for the
the influence of factors related to socioeconomic status,
gender dynamics, health seeking behaving and other con-
founding factors that might increase the risk of health
complications and also be associated with increased
FGM risk.

The methodological and analytical choices used in this
study ensured some consistency in inclusion across stud-
ies but excluded studies with relevant findings about the
reported or additional health complications. For example,
no studies reported on FGM-related mortality, which is
admittedly a rare event, and one that would be difficult to
capture through comparative study designs. However, the
severity of the outcome, the fact that it affects girls early
in life and its devastating impact on families, necessitates
its consideration in any review of evidence on the health
impacts of FGM. Its absence in this analysis also serves
as a reminder of the many unquantifiable ways that FGM
impacts the lives of girls, women and families. While this
review is focused on the health burden based on studies
including reference groups, there is a large body of litera-
ture detailing the psycho-social impacts of FGM using
qualitative methods or case reports, showing that FGM
can have lasting effects on women’s sense of identity, self-
esteem, well-being and can even affect their participation
in society [102]. A recent review [103] and call to action
[104] highlighted the importance of not only under-
standing the health complications of FGM but applying
that knowledge to improve awareness and knowledge of
women at-risk, affected communities, health workers,
and policy makers to ensure concerted actions to end the
practice and support those affected.

Findings regarding the immediate health outcomes
were informed by DHS data from seven countries. While
meta-analyses were conducted for the health compli-
cations included in those studies (e.g. excessive bleed-
ing, wound healing problems, infections, difficulties



Pallitto et al. BMC Public Health (2025) 25:1387

urinating, urinary retention, infections, including fever,
and swelling of the genitals), it was not possible to calcu-
late ORs and to make comparisons to unexposed groups
because data on these outcomes were only available for
girls whose mothers reported that their daughters had
undergone FGM and there was no comparison group.
The outcomes measured would not be expected in unex-
posed groups, but nonetheless this represents a limita-
tion of the findings on the immediate health outcomes.
Despite there not being a comparison group, these data
provide important information about the health compli-
cations of FGM.

In general, this review provides clear evidence of the harm
caused by FGM, but it also highlights the methodological
limitations of the existing research in terms of lack of com-
parability in definitions of FGM and health outcomes. Many
studies were excluded because of the lack of comparison
groups, and most included studies fail to control for con-
founding factors. While there are gaps in evidence revealed
in this analysis, we do not necessarily promote generation
of more evidence on health risk through clinical studies.
Rather, what is needed is more evidence on what the health
sector and other sectors can do to prevent the practice and
respond to existing complications. More observational stud-
ies of association will not result in significant improvement
in care — the available evidence demonstrates sufficiently
the many health improvements that could be achieved if
FGM were prevented in the first place.

Conclusion

This study complements previous reviews summarizing
the health complications associated with FGM over the
life course. It is hoped that this comprehensive summary
of the evidence provides a definitive answer to the ques-
tion of how FGM can harm women’s physical, psycho-
logical and mental health and creates a sense of urgency
in the need for action to prevent the practice. FGM is
entirely preventable, and the health complications attrib-
utable to FGM are likewise preventable. These results can
also guide clinical management priorities, training mate-
rials and protocols for health workers caring for women
and girls who have undergone the practice to ensure they
have adequate information and skills to provide qual-
ity care in managing complications and preventing the
practice.
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