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Various forms of female genital mutilation/cutting (FGM/C) have been performed for millennia and continue to be prevalent in
parts of Africa. Although the health consequences following FGM/C have been broadly investigated, divergent study results have
called into question whether FGM/C is associated with obstetric consequences. To clarify the present state of empirical research, we
conducted a systematic review of the scientific literature and quantitative meta-analyses of the obstetric consequences of FGM/C.
We included 44 primary studies, of which 28 were comparative, involving almost 3 million participants. The methodological study
quality was generally low, but several studies reported the same outcome and were sufficiently similar to warrant pooling of effect
sizes in meta-analyses. The meta-analyses results showed that prolonged labor, obstetric lacerations, instrumental delivery, obstetric
hemorrhage, and difficult delivery are markedly associated with FGM/C, indicating that FGM/C is a factor in their occurrence and
significantly increases the risk of delivery complications. There was no significant difference in risk with respect to cesarean section
and episiotomy. These results can make up the background documentation for health promotion and health care decisions that
inform work to reduce the prevalence of FGM/C and improve the quality of services related to the consequences of FGM/C.

1. Introduction

Various forms of female genital mutilation/cutting (FGM/C)
have been performed for millennia [1] and continue to be
prevalent in many parts of the world, especially in Africa
[2]. The procedure, variously termed across disciplines and
perspectives, is classified by the World Health Organization
into four types depending on the extent of tissue removed,
where type III, infibulation, is the most extensive [3]. The
procedure of infibulation derives its name from the Roman
word fibula (clasp), which was fastened through the prepuce
of men and labia of women to enforce chastity. While a
range of socioreligious issues foster the practice, to this day
a conviction that FGM/C is necessary to control women’s
sexuality exists in many practicing communities [2, 4].
Studies have also revealed that many members of practicing
communities believe that the procedure ensures safe labour
(5, 6].

Survey data document that across the world, between 100
and 140 million girls/women are presently living with FGM/C

[3] and its health consequences. The medical and related
health consequences following FGM/C on a short- and long-
term basis have been broadly investigated. Obermeyer’s two
reviews of the consequences of FGM/C for health and sexu-
ality are informative, highlighting that there exist statistically
higher risks for some but not all investigated types of health
conditions [7, 8]. A more recent systematic review of the
sexual consequences from FGM/C included meta-analysis
results, showing that women with FGM/C were more likely
than women without FGM/C to experience pain during inter-
course, reduced sexual satisfaction, and reduced sexual desire
[9]. The medical profession has been particularly concerned
about the risk of adverse obstetric events for women who have
undergone FGM/C. The WHO literature report of the health
complications from FGM/C which highlighted sequela in
childbirth [10] provides the most comprehensive summary of
such complications. The review was not systematic, according
to today’s internationally recognized standards [11-13], since
there were no explicit eligibility criteria, quality appraisal, or
data synthesis. However, in the WHO report, it is concluded
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that “the serious obstetric consequences of FGM, when it is
performed prior to the index pregnancy, are mainly due to
the scarring resulting from FGM” [10, page 12]. In fact, a
range of studies suggests that the most plausible pathway of
effect between FGM/C and obstetric harm is inelastic scar
tissue [14-20]. However, divergent results among such studies
and statements by scholars, physicians, and policy experts
claiming that “reproductive health and medical complica-
tions associated with female genital surgeries in Africa are
infrequent events” [21, page 22] have called into question
whether FGM/C is associated with obstetric consequences for
women.

To address systematic review omissions in the literature,
clarify the present state of empirical research, and enable the
quantification of the obstetric health impacts of FGM/C at the
population level using burden of harm and comparative risk
assessment methodology, we conducted a systematic review
of the scientific literature and quantitative meta-analyses. To
the best of our knowledge, this is the first meta-analysis to
summarize the evidence for associations between FGM/C
and outcomes related to maternal obstetric health. This
systematic review is an abridged and revised communication
of a technical report conducted at the Norwegian Knowledge
Centre for the Health Services [22].

2. Materials and Methods

We followed an open process for this systematic review
with input from stakeholders and a protocol, published in
PROSPERO, that followed standards for systematic reviews
(11, 12, 23]. A full technical report with detailed search
strategies, methods, and evidence tables is available elsewhere
[22].

2.1. The Literature Search. We conducted comprehensive
and systematic searches in MEDLINE (Appendix A), Afri-
can Index Medicus, British Nursing Index and Archive,
CINAHL, the Cochrane Library (Cochrane Central Reg-
ister of Controlled Trials, Cochrane Database of System-
atic Reviews, Database of Abstracts of Reviews of Effects,
and Health Technology Assessment Database), EMBASE,
PILOTS, POPLINE, PsycINFO, Social Services Abstracts,
Sociological Abstracts, and WHOLIS for studies published
in January 2012. To maximize the sensitivity of database
searches, we neither applied methodology search filters nor
restricted the searches to any specific languages or publica-
tion dates. We supplemented the electronic database searches
with searching in sources for the grey literature (OpenGrey,
OpenSigle, OAlster), browsing websites of international
organizations that are engaged in projects regarding FGM/C,
searching reference lists of relevant reviews and all included
studies, and communicating with experts in the field.

2.2. Study Selection. The processes of study selection, meth-
odological quality appraisal, and data extraction were con-
ducted by two investigators, first independently and then
jointly. Discrepancies were resolved through discussion and
further inspection of the texts. If consensus had not been
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reached, we would have consulted a third person, but this was
not necessary.

Two investigators first screened titles and abstracts. We
retrieved the full text of potentially relevant studies, reviewing
each article using a standardized form with a priori eligibility
criteria. We included studies providing quantitative data on
physical consequences if they were of any study design, except
qualitative studies. Study design features (as defined in the
Cochrane glossary [11]), not study design labels, were used
to designate the studies. Methodological study quality was
not a basis for inclusion/exclusion. Eligible population was
women who had been subjected to any type of FGM/C, and
the exposure or event of interest was FGM/C, classified as
type I to type IV according to the WHO modified typology
[3]. We excluded consequences of a woman’s FGM/C on
other individuals, such as effects on babies during birth.
Both studies with and without a comparison group were
considered. Concerning outcomes, the range of physical
outcomes were included. Given the volume of data deemed
eligible (185 studies), in this communication, we report on
obstetric consequences in women with FGM/C compared to
women with no FGM/C, including the obstetric outcomes
most frequently reported. Other outcomes and results will be
detailed in forthcoming technical reports available from the
Norwegian Knowledge Centre for the Health Services.

2.3. Methodological Quality Assessment and Data Extrac-
tion. Two investigators rated the methodological quality
of included studies using design specific checklists and
extracted data using a standardized form. We extracted
information on study characteristics, sample, exposure to
FGM/C, outcomes, and results. Outcomes were general and
specific measures of consequences following FGM/C (e.g.,
episiotomy, lacerations). When outcome data were missing
in the publication, we contacted the corresponding author(s)
via e-mail and requested that they send us the data. We
grouped the data according to outcomes across types of
studies, prioritizing in this communication to detail results
from studies with highest internal validity (studies which
compared groups of women with FGM/C to women without
FGM/C).

2.4. Data Analysis and Rating the Body of Evidence. We
conducted meta-analyses in RevMan v5.2.4 [24] when stud-
ies were sufficiently similar in terms of design, popula-
tion, exposure, and outcomes. We combined risk ratios for
dichotomous outcomes using the Mantel-Haenszel random-
effects model, which weighted studies by the inverse of their
variances, giving more weight to precise studies. Continuous
outcomes were combined using inverse-variance random
effects meta-analysis, calculating mean differences with 95%
CIs. We quantified statistical heterogeneity using the y* and
I statistics where a high value shows that most of the
variability across studies is due to heterogeneity rather than
to chance. We conducted sensitivity analyses for study type
and outcome (definition and measurement) when possible.
For clarity of presentation, when such tests showed no sig-
nificant differences we present the final meta-analysis result.
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We calculated absolute risk differences for the adverse events
to enhance interpretation of results. It shows the additional
absolute risk of obstetric harm when FGM/C had been
carried out.

Lastly, two investigators independently evaluated
strength of evidence using the Grading of Recommendations
Assessment, Development and Evaluation approach
(GRADE), with GRADE-Profiler v3.6 [25], to assess the
extent to which we could have confidence in the effect
estimates [26]. For each outcome eligible for meta-analysis,
we examined five domains: methodological quality of
study, consistency, directness, precision, and publication
bias. If admissible, we would have examined also strength of
evidence of association, evidence of a dose-response gradient,
and all plausible confounders. In the GRADE system,
randomized trials always begin with a “high” strength
of evidence that can be downgraded, and observational
studies begin with a “low” strength of evidence that can be
further downgraded but can also be upgraded (see [27] and
http://gradeworkinggroup.org/). In this systematic review,
all included studies were necessarily observational; thus, the
evaluation of evidence started from a position of low quality.
We used the standard definitions in grading the quality of the
evidence, assigning an overall grade of “high,” “moderate,
“low;” or “very low” strength of evidence [27].

3. Result and Discussion

A total of 5109 unique study reports were identified
(Figure 1). After sorting eligible studies according to out-
comes, we included 44 primary publications reporting on
obstetric outcomes: 21 comparative studies [14-20, 28-47],
7 single group cross-sectional studies [48-54], 5 case series
[6, 55-58], and 4 case reports [59-62].

3.1. Description of the Included Literature. In line with the
prioritization to present results from the studies with highest
internal validity, the 16 noncomparative studies are relegated
to Appendix B. The 28 comparative studies were published
between 1985 and 2011, with the majority (68%) published
after 2000 (Table 1). Most studies were published in peer-
reviewed journals (86%), three were reports [34, 40, 41],
and there was one conference abstract included [38]. Three
quarters of the studies were judged to be of low method-
ological study quality, 14% of moderate quality, and 11%
of high methodological quality. It was a strength that in
all studies, except 5 registry studies [18, 36-38, 45], the
authors explained that the nonexposed group (non-FGM/C)
was selected from the same population as the exposed
group (FGM/C). When groups being compared are selected
from different populations it offers less confidence in the
effect estimates. Unfortunately, most of the studies failed
to show that the groups were comparable with respect to
important background factors and whether the person who
assessed the outcome was blind to whether participants were
exposed (had FGM/C) or not. Three of the comparative
studies were Demographic and Health Surveys (DHS), which
are nationally-representative household surveys [40, 41, 46],

1 study was based on a representative survey of households
in Egypt [47], while the majority (68%) was nonrandom,
clinical, or hospital-based studies. The representative surveys
showed a self-reported prevalence of problems during deliv-
ery of 3%-40% across types of FGM/C [40, 41].

Overall, the 28 included comparative studies involved
almost 3 million women (2,974 569; range 114-2,18 million).
Most of the studies (71%) were conducted in a country in
Africa, but 8 studies were carried out in a country in Europe
or North America, and 1 study was from Saudi Arabia. Across
the studies, the women’s mean age was 26. With respect
to FGM/C characteristics, 5 registry studies [18, 36-38, 45]
appeared to include only women with FGM/C type IIL In
each of the remaining 16 studies that explained which type
of FGM/C the women had been subjected to, there was a
mix of genital alterations, but the most common type of
FGM/C was type III (ca 41% of the women). About 31% of
the women were described as having FGM/C type II and
22% as type L In the majority of the studies (64%), the
women were examined gynaecologically, generally both to
confirm whether or not they had been subjected to FGM/C
and to which type of FGM/C they had been subjected. Data
regarding age of cutting and who performed the procedure
were scarce, but when such data were available, typically, the
women self-reported the FGM/C procedure to early child-
hood (mean age ca 7) and to a traditional circumciser. The
most frequently reported outcomes were cesarean section,
episiotomy, and obstetric tears. The majority of the studies
(57%) had clinically measured obstetric outcomes, but 33%
relied on womenss self-report, and 2 studies did not explain
how the outcomes were ascertained [30, 38].

3.2. Synthesis of Data. Several studies reported the same
outcome and were sufficiently similar to warrant pooling of
effect sizes in meta-analyses. Altogether we could conduct
meta-analyses for the outcomes prolonged labor, obstetric
tears/lacerations, caesarean section, episiotomy, instrumen-
tal delivery, obstetric/postpartum hemorrhage, and difficult
labor/dystocia. The outcome data from each study are shown
with the meta-analyses or in tables. Unless otherwise noted,
all data are published data, and as shown in the figures, the
meta-analyses evidenced large, unexplained heterogeneity
across studies.

As a reiteration of the preceding section and a preface to
the results and discussion in the latter part of the article, we
stress that when it comes to establishing a causal relationship
between exposure to a procedure such as FGM/C and an out-
come, evidence based on observational studies will be appre-
ciably weaker (usually) than evidence from experimental
studies (to prove cause and effect, association is not enough:
all plausible alternative explanations must be ruled out. This
is best achieved through controlled research designs, but also
through strength of evidence of association and evidence
of a dose-response gradient [63]). In this systematic review,
all included studies were necessarily observational and the
majority of the studies had methodological shortcomings.
Using GRADE, we judged the quality of the evidence for all
outcomes as “very low;” which is defined “we have very little
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4,989 records identified through
database searches

120 records identified through
other sources

l

5,109 unique records screened

4,665 records excluded

431 full texts assessed for eligibility

13 records not obtained in full text

246 full texts excluded on the basis of

185 studies included and sorted
according to outcomes

wrong PICO

141 studies reporting immediate and/or

‘ Included ‘ Eligibility ‘ Screening ‘Identiﬁcation

Included 44 studies reporting
on obstetric outcomes

gynecological consequences will be
reported elsewhere

FIGURE 1: PRISMA flow diagram of the literature reviewing process.

confidence in the effect estimate: the true effect is likely to be
substantially different from the estimate of effect” [27].

3.2.1. Prolonged Labor. Nine studies measured differences
between women with FGM/C and women without FGM/C
with respect to prolonged labor. We conducted meta-analysis
for this outcome, pooling available data from five studies
reporting a dichotomous measure of prolonged labor. Alto-
gether, 715,079 women were included, of whom 6324 had
FGM/C type I-IV. The outcome data are shown with the
meta-analysis (Figure 2). Evident from the forest plot, there
was a statistically significant difference between the two
groups of women, favoring the non-FGM/C group (RR =1.69,
95% CI = 1.03, 2.77). The absolute risk difference was 3 more
cases of prolonged labor among women with FGM/C (95%
CI = 0-8 more per 100 women).

Four studies presented prolonged labor as a continuous
outcome, but essential data were missing to calculate mean
difference, and/or the outcomes were not sufficiently similar
to warrant meta-analyses. As shown in Table 2, the duration
of labor for women with FGM/C versus non-FGM/C women
varied across the studies with no observable pattern.

3.2.2. Obstetric Tears/Lacerations. Regarding the outcome
obstetric lacerations, we found a significant effect (15 studies,
RR =138, 95% CI = 1.07, 1.79; Figure 3). The absolute risk
difference was 1,5 more cases of lacerations among women
with FGM/C (95% CI = 0-3 more per 100 women). In total,
738,672 women were included, and 17,961 had been subjected
to FGM/C of type I-IV.

3.2.3. Caesarean Section. A total of 15 studies reported the
prevalence of cesarean section for women with FGM/C
compared to women without. There were 2.7 million women
included in the meta-analysis, of whom 41,306 had FGM/C
type I-IV. As evident from the forest plot (Figure 4), no
statistically significant difference for cesarean section was
found (RR = 1.19, 95% CI = 0.94, 1.51). The absolute risk
difference was 8 more cases of caesarean section among
women with FGM/C (95% CI = 0-18 more per 100 women).

3.2.4. Episiotomy. We also conducted meta-analysis of the
outcome episiotomy (Figure 5). In total, 35,467 women were
included, and 23,869 (67%) had FGM/C type I-IV. No
significant effect for this outcome was found (11 studies, RR
=1.26,95% CI = 0.97,1.64). The absolute risk difference was 6
more cases of episiotomy among women with FGM/C (95%
CI =1 fewer to 14 more per 100 women).

3.2.5. Instrumental Delivery. Eight studies, including 3 reg-
istry studies, reported on instrumental delivery (2.3 million
women, of whom 12,557 had FGM/C type I-1V). In the
studies, instrumental delivery was described as ventouse,
forceps, operative, or instrumental delivery. These studies’
results are presented in Figure 6 with the results of the
meta-analysis. Sensitivity analyses were conducted for study
type and showed a significant difference between the cross-
sectional studies and the registry studies. The pooled result
from the cross-sectional studies where the study participants
were selected from the same population shows that women
with FGM/C are more likely than women with no FGM/C to
require instrumental delivery (RR =1.65, 95% CI = 1.29, 2.12).
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TABLE 2: Continuous study outcomes and effect estimates.

Author, year Outcome FGM/C group Non-FGM/C group Mean l;f;&lgt;% an
Browning et al. 2010 [31] Days in labor 3.1 (1.7) days 2.8 (1.5) days 0.30 (0.02, 0.58)"

Essén et al. 2005 [36] Duration of labor stage 2 35 min® 53 min —
Duration of labor stage 1 11.8 (4.7) hrs (708 min) 11.6 (2.2) hrs (696 min) 0.20 (-0.54, 0.94)

Hakim 2001 [14] Duration of labor stage 2 41.5 (13.3) min 40.1 (3.2) min 1.40 (-0.08, 2.88)
Duration of labor stage 3 11.0 (4.0) min 11.1 (4.5) min -0.10 (-1.40, 1.20)
Duration of labor stage 1 220 min® 300 min —

Wauest et al. 2009 [20] Duration of labor stage 2 39 min 45min —

Maternal blood loss

400 mL (range 200-1000)

350 mL (range 100-3500) -50 (P = 0.81)

Legend: Mean diff: mean difference; *Essén et al. 2005 [36] and Wuest et al. 2009 [20] reported duration of labor as median minutes (not mean); " statistically

significant.

Study or subgroup FGM/C Non-FGM/C Weight Risk ratio Risk ratio

Events Total Events Total M-H, random, 95% CI M-H, random, 95% CI
Chibber 2011 257 1842 129 2958 23.1% 3.2 [2.61,3.92] "
De Silva 1989 42 167 324 1990 22.3% 1.54 [1.17, 2.04] —
Essen 2005 0 0 0 0 Not estimable
Larsen 2002 70 2501 22 1553 19.7% 1.98 [1.23, 3.18] -
MillOgO-Traore 2007 7 81 6 62 11.7% 0.89 [0.32, 2.52] - "
Vangen 2002 95 1733 32864 702192 23.2% 1.17 [0.96, 1.42] Ll
Total (95% CI) 6324 708755 100% 1.69 [1.03, 2.77] S g
Total events 471 33345

T T 1

Heterogeneity: 7% = 0.27; y* = 52.48, df = 4 (P < 0.00001); I* = 92%

Test for overall effect: Z = 2.06 (P = 0.04)

r T T
0.1 0.2 05 1 2 5 10
Favours FGM/C Favours non-FGM/C

FIGURE 2: Forest plot, prolonged labor. Note: Sensitivity analyses for outcome (prolonged labor stage) and study type were not statistically
significant. Data were missing in Essén et al. [36], and we did not succeed in obtaining data from the authors; thus, results from this study are

not estimable.

The absolute risk difference was 2 more cases of instrumental
delivery among women with FGM/C (95% CI = 1-4 more per
100 women). Conversely, registry studies, comparing Somali-
born women (likely FGM/C type III) and Western-born
women without FGM/C showed no statistically significant
difference between the two groups of women with respect to
instrumental delivery (RR = 0.96, 95% CI = 0.59, 1.54). There
was large, unexplained heterogeneity across the registry
studies, but not the cross-sectional studies.

3.2.6. Obstetric/Postpartum Hemorrhage. Ten included stud-
ies measured differences between women with FGM/C and
without FGM/C with respect to obstetric hemorrhage. Nine
of the studies measured this as a dichotomous outcome
and were sufficiently similar to warrant pooling in meta-
analysis. There were 746,667 women included, and women
with FGM/C type I-IV made up 3.7%. As shown in Figure 7,
there was a significant effect (RR = 2.04, 95% CI = 1.36, 3.05).
The absolute risk difference was 5 more cases of obstetric
hemorrhage among women with FGM/C (95% CI = 2-9 more
per 100 women).

One study [20] used a continuous measure for mater-
nal blood loss during labor, measured as mL blood loss,

which ranged from 100 to 3500 mL among the patients
(Table 2). Women who had gone through FGM/C experi-
enced a median of 50 mL blood loss more than non-FGM/C
women during labor.

3.2.7 Difficult Labor/Dystocia. Regarding the outcome dif-
ficult labor, seven studies examined this outcome among
women with FGM/C and women without FGM/C. In total,
there were 11,659 women, of whom 3252 had FGM/C type
[-IV. The sensitivity analysis demonstrated a significant
difference between cross-sectional, Africa-based studies and
the registry study. The pooled result from cross-sectional
studies where the participants were selected from the same
population shows that women with FGM/C are more likely
than women with no FGM/C to experience difficult labor
(Figure 8, RR = 3.35, 95% CI = 1.71, 6.55). The absolute risk
difference was 5 more cases of difficult labor among women
with FGM/C (95% CI = 1-12 more per 100 women). Con-
versely, the registry study, comparing Somali-born women
(likely FGM/C type III) and US-born women showed no
statistically significant difference between the two groups of
women regarding difficult labor (Figure 8, RR = 1.29, 95%
CI =0.95,1.74).
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Study or subgroup FGM/C Non-FGM/C Weight Risk ratio Risk ratio
Events Total Events Total M-H, random, 95% CI M-H, random, 95% CI
Berardi 1985 13 62 22 698 6.6% 6.65 [3.53, 12.55] —
Bohoussou 1986 63 1097 138 3836 9.6% 1.6 [1.19, 2.13] -
De Silva 1989 11 167 27 1894 6.2% 4.62 [2.33,9.15] -
Diop 1998 0 0 0 0 Not estimable
Elnashar 2007 15 169 2 47 2.5% 2.09 [0.49, 8.8]
Hakim 2001 171 489 20 50 9% 0.87 [0.61, 1.25] -
Johnson 2005 251 579 1537 4837 10.7% 1.36 [1.23, 1.51] -
Larsen 2002 55 2501 25 1553 8% 1.37 [0.86, 2.18] N
Lupo 1999 4 17 7 34 3.8% 1.14 [0.39, 3.37] -
Millogo-Traore 2007 23 227 13 227 6.4% 1.77 [0.92, 3.41] T
Ndiaye 2010 14 187 1 143 1.4% 10.71 [1.42, 80.47] E—
Slanger 2002 25 621 17 486 6.8% 1.15[0.63, 2.11] -
Vangen 2002 56 1733 22299 702192 9.8% 1.02 [0.79, 1.32] T
WHO study group 2006 1067 9990 544 4604 10.7% 0.9 [0.82, 1] ™
Wuest 2009 21 122 51 110 8.3% 0.37 [0.24, 0.58] -
Total (95% CI) 17961 720711 100% 1.38 [1.07, 1.79] ‘
Total events 1789 24703
Heterogeneity: 72 = 0.16; y* = 121.77, df = 13 (P < 0.00001); I* = 89% L— ' ' L—
0.1 0.2 05 1 2 5 10
Test for overall effect: Z = 2.44 (P = 0.01) Favours FGM/C Favours non-FGM/C

FIGURE 3: Forest plot, obstetric tears/lacerations. Note: Sensitivity analyses for outcome (degree of tears) and study type were not statistically
significant. Data were missing in Diop et al. [34], and we did not succeed in obtaining data from the authors; thus, results from this study are
not estimable. WHO study group [19]: unpublished data.

Study or subgroup Evellet;sM"/thal E\I:Ie(;::sFGl"}/gtCal Weight /g, rljalljlc;;;tl 5% C1 M-H, iﬁ(frzﬁ,lgs% I

Berardi 1985 9 71 86 781 5.5% 1.15[0.61, 2.19] T

Bohoussou 1986 376 1097 1212 3836  9.1% 1.08 [0.99, 1.19] r

Chibber 2011 884 1842 532 2958  9.1% 2.67 [2.44,2.92] .

De Silva 1989 7 167 9% 1990  4.8% 0.87 [0.41, 1.84] T

Elnashar 2007 10 169 3 47 2.6% 0.93 [0.27, 3.23] R

Johnson 2005 138 579 1019 4837  8.9% 1.13[0.97, 1.32] -

Larsen 2002 21 508 28 393 6.2% 0.58 [0.33, 1.01] ]

Ndiaye 2010 23 210 1 144 1.2% 15.77 [2.15, 115.48] -
Oduro 2006 120 1466 241 3605  8.6% 1.22[0.99, 1.51] il

Slanger 2002 32 621 42 486 7% 0.6 [0.38,0.93] -

Small 2008 1873 10428 348425 1970353  9.2% 1.02 [0.97, 1.06]

Vangen 2002 330 1733 87210 702192  9.1% 1.53[1.39, 1.69] .

WHO study group 2006 1250 21222 510 7171  9.1% 0.83 [0.75,0.91] .

Wauest 2009 18 122 3 110 2.8% 5.41 [1.64, 17.87] E—

Yount 2007 32 1071 48 2096 7% 1.3 [0.84, 2.03] I

Total (95% CI) 41306 2700999 100% 1.19 [0.94, 1.51] *

Total events 5123 439456

Heterogeneity: 72 = 0.16; y* = 473.25, df = 14 (P < 0.00001); I* = 97% 0.01 0.1 1 10 100
Test for overall effect: Z = 1.46 (P = 0.14) Favours FGM/C  Favours non-FGM/C

FIGURE 4: Forest plot, cesarean section. Note: Sensitivity analyses for study type were not statistically significant.
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Study or subgroup . FGM/C Non-FGM/C Weight Risk ratio Risk ratio
vents Total Events Total M-H, random, 95% CI M-H, random, 95% CI
Adinma 1997 47 124 46 132 9% 1.09 [0.79, 1.5] T
Berardi 1985 16 62 178 698 8.1% 1.01 [0.65, 1.57] -1
De Silva 1989 92 167 882 1894 10.1% 1.18 [1.02, 1.37] ™
Diop 1998 0 0 0 0 Not estimable
Elnashar 2007 150 169 33 47 9.9% 1.26 [1.04, 1.53] =
Hakim 2001 527 1225 63 256 9.7% 1.75[1.4,2.19] -
Larsen 2002 189 2501 216 1553 9.9% 0.54 [0.45, 0.65] -
Millogo-Traore 2007 95 227 56 227 9.4% 1.7 [1.29, 2.23] -
Ndiaye 2010 68 187 10 143 6.5% 5.2 [2.78,9.74] -
Slanger 2002 162 621 180 486 10% 0.7 [0.59, 0.84] -
WHO study group 2006 9541 18464 1992 6052 10.4% 1.57 [1.51, 1.63] "
Wuest 2009 24 122 16 110 6.9% 1.35[0.76, 2.41] T
Total (95% CI) 23869 11598 100% 1.26 [0.97, 1.64] ‘
Total events 10911 3672
r T T T T 1
0.1 02 05 1 2 5 10

Heterogeneity: 7° = 0.17; y* = 224.31, df = 10 (P < 0.00001); I* = 96%

Test for overall effect: Z = 1.75 (P = 0.08) Favours FGM/C  Favours non-FGM/C

FIGURE 5: Forest plot, episiotomy. Note: Sensitivity analyses for parity were not statistically significant. Data were missing in Diop et al. [34],
and we did not succeed in obtaining data from the authors; thus, results from this study are not estimable. WHO study group [19]: unpublished
data.

Study or subgroup FGM/C Non-FGM/C Weight Risk ratio Risk ratio
Events Total Events Total M-H, random, 95% CI M-H, random, 95% CI
1.5.1 Cross-sectional studies
Bohoussou 1986 61 1097 119 3836 16.9% 1.79 [1.33, 2.42] '
De Silva 1989 12 167 109 1990 13.3% 1.31 [0.74, 2.33] I L
Millogo-Traore 2007 4 227 1 227 2.7% 4[0.45, 35.51] ’
Slanger 2002 3 621 1 486 2.5% 2.35[0.24, 22.5] 4
‘Wuest 2009 14 122 10 110 10.8% 1.26 [0.58, 2.72] -
Subtotal (95% CI) 2234 6649  46.1% 1.65 [1.29, 2.12] ‘
Total events 94 240
Heterogeneity: 2 =0; Xz =2.09,df =4 (P =72); I’ =0%
Test for overall effect: Z = 3.95 (P < 0.0001)
1.5.2 Registry studies
Johnson 2005 46 579 331 4837 16.9% 1.16 [0.86, 1.56] ™
Small 2008 446 8011 139430 1616971 18.6% 0.65 [0.59, 0.71] L
Vangen 2002 154 1733 52315 702192 18.3% 1.19 [1.03, 1.39] l
Subtotal (95% CI) 10323 2324000 53.9% 0.96 [0.59, 1.54] ‘
Total events 646 192076
Heterogeneity: 72 = 0.17; y* = 55.22, df = 2 (P < 0.00001); I* = 96%
Test for overall effect: Z = 0.19 (P = 0.85)
Total (95% CI) 12557 2330649 100% 1.21[0.83,1.78] ’
Total events 740 192316
Heterogeneity: 7° = 0.21; x* = 89.94, df = 7 (P < 0.00001); I* = 92% T ' ' —
0.1 0.2 0.5 1 2 5 10

Test for overall effect: Z = 0.99 (P = 0.32)

N N Favours FGM/C  Favours non-FGM/C
Test for subgroup differences: y* = 3.96, df =1 (P = 0.05), I* = 74.7%

FIGURE 6: Forest plot, instrumental delivery.
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FGM/C Non-FGM/C . Risk ratio Risk ratio
hi
Study or subgroup Events Total Events Total Weight M-H, random, 95% CI M-H, random, 95% CI
Chibber 2011 254 1842 142 2958 16.1% 2.87 [2.36, 3.5] =
De Silva 1989 9 167 31 1990  10.8% 3.46 [1.68, 7.14] —
Diop 1998 0 0 0 0 Not estimable
Hakim 2001 54 489 5 50 9.4% 1.1 [0.46, 2.63] "
Johnson 2005 30 579 147 4837  14.5% 1.7 [1.16, 2.5] —
Ndiaye 2010 57 187 4 143 8.3% 10.9 [4.05, 29.33] '
Slanger 2002 18 621 5 486  8.4% 2.82[1.05, 7.53] —
Vangen 2002 76 1733 30668 702192 15.9% 1[0.81, 1.25] -
WHO study group 2006 1545 21222 425 7171  16.5% 1.23 [1.11, 1.36] "
Total (95% CI) 26840 719827 100% 2.04 [1.36, 3.05] <P
Total events 2043 31427
Heterogeneity: 7% = 0.25; y* = 91.09, df = 7 (P < 0.00001); I* = 92% ol 02 o5 1 T o

Test for overall effect: Z = 3.46 (P = 0.0005)

Favours FGM/C Favours non-FGM/C

FIGURE 7: Forest plot, obstetric/post-partum hemorrhage. Note: Sensitivity analyses for outcome (definition) and study type were not
statistically significant. Data were missing in Diop et al. [34], and we did not succeed in obtaining data from the authors; thus, results from

this study are not estimable.

Study or subgroup FGM/C Non-FGM/C  yrejght Risk ratio Risk ratio
Events Total Events Total M-H, random, 95% CI M-H, random, 95% CI
1.7.1 Cross-sectional studies
Chibber 2011 110 1842 56 2958 27.4% 3.15[2.3, 4.33] &
Ndiaye 2010 91 210 9 144 23.2% 6.93 [3.62, 13.3] )
Slanger 2002 21 621 10 486  21.9% 1.64 [0.78, 3.46) T =
Subtotal (95% CI) 2673 3588  72.5% 3.35[1.71, 6.55] e
Total events 222 75

Heterogeneity: 7° = 0.27; y* = 8.64, df = 2 (P = 0.01); I* = 77%
Test for overall effect: Z = 3.52 (P = 0.0004)

1.7.2 Registry studies

Johnson 2005 45 579 291 4819 27.5%
Subtotal (95% CI) 579 4819 27.5%
Total events 45 291

Heterogeneity: not applicable
Test for overall effect: Z = 1.64 (P = 0.1)

Total (95% CI) 3252 8407 100%
Total events 267 366

Heterogeneity: 72 = 0.45; x> = 30.6, df = 3 (P < 0.00001); I* = 90%
Test for overall effect: Z = 2.62 (P = 0.009)

Test for subgroup differences: x> = 6.46, df = 1 (P = 0.01), I* = 84.5%

1.29 [0.95, 1.74] i
1.29 [0.95, 1.74] 2

2.57 [1.27,5.2] N

I T T
0.1 0.2 05 1 2 5 10
Favours FGM/C Favours non-FGM/C

FIGURE 8: Forest plot,

4. Discussion

This systematic review aimed to answer a question on the
minds of many women, health care providers, researchers,
activists, and policy makers: what additional risks does
a woman who has undergone FGM/C assume related to
delivery, compared to a woman without FGM/C? The low
quality of the of body of evidence does not allow for obstetric

difficult delivery.

complications to be causally attributed to FGM/C, but our
results from seven meta-analyses support the claim that
FGM/C exerts a negative impact on a range of obstetric
events. The estimates for prolonged labor, obstetric lacera-
tions, instrumental delivery, obstetric hemorrhage, and dif-
ficult delivery demonstrate disparities in obstetric outcomes
for women with FGM/C relative to women who have not been
subjected to FGM/C.
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4.1. Discussion of Main Results. The results showed that
women with FGM/C were 3.3 times more likely to experience
difficult labor and twice as likely to experience obstetric hem-
orrhage compared to women without FGM/C. In absolute
terms, the risk difference was on average 5 additional cases of
difficult labor and 5 additional cases of obstetric hemorrhage
among women with FGM/C per 100 women. Since the studies
in the meta-analyses included women with various types of
FGM/C, genital alteration of any type seems to be associated
with obstetric complications, although the mechanism by
which FGM/C may cause problems during delivery remains
unresolved. However, FGM/C is a physiologically plausible
explanation for the increased risk of obstetric lacerations
and hemorrhage in particular, because of the inelasticity
of scar tissue from FGM/C. Further, inelastic scar tissue
may contribute to obstructions, which may prolong labor.
Browning et al. [31] explain that increased scarring around
the introitus from more invasive FGM/C can cause a delay
in the second stage of labor. In turn, a longer second
stage of labor could underlie the increased risk of perineal
lacerations and hemorrhage among women with FGM/C
identified in our study. Moreover, results of the meta-analysis
for episiotomy showed no statistically significant difference
between women with and without FGM/C. It is possible that
lack of episiotomy contributes to the occurrence of obstetric
lacerations, as suggested by experts [64]. It follows that
episiotomy may be justifiable among women with FGM/C,
particularly those with type II and III, in order to limit the
degree of perineal laceration and bleeding that may occur in
these women.

In Africa, where FGM/C typically is practiced, maternal
morbidity and mortality rates are much higher than in
more developed regions [65, 66], with haemorrhage as the
leading cause of maternal mortality [67]. FGM/C seems
to be an underlying factor that increases the risk of such
complications, and it may lead to additional cases of adverse
maternal outcomes. Moreover, we did not assess outcomes
related to the child, but several studies have documented an
increased risk of fetal distress in women with FGM/C [14, 32].
For example, the WHO study group [19] results indicated
that FGM/C could lead to 1-2 additional perinatal deaths per
100 deliveries. The societies where FGM/C is widely practiced
are generally pronatalist and value large families. Larsen and
Okonofua [16] explain that in these areas, motherhood is a
principal source of support, status, and security. In this con-
text, the now sounder understanding of anticipated obstetric
improvements with the halting of FGM/C can be used as a
strategy for campaigning against the practice, for example,
by centering the message on safe delivery. The obstetric
consequences from FGM/C can no longer be ignored, and
the results of this systematic review provide another strong
argument for the provision of culturally grounded knowledge
that can contribute to public awareness about FGM/C. 1t is
possible that once greater awareness exists of the increased
risk of adverse labor outcomes following FGM/C, the practice
may be less firmly supported. The results should also be
included in the education and training of not just those
involved in interventions against the practice but also health

1

care providers and in clinical guidelines for managing women
who have undergone FGM/C.

In a multistage modeling analysis, which was based on
the 2006 WHO study in which about 28,000 women and
their newborns were monitored for adverse health outcomes
at obstetric centers in six countries, the costs associated with
obstetric complications related to FGM/C were estimated.
The researchers calculated that compared to a 15-year-old
who does not undergo FGM/C, the average 15-year-old who
undergoes any type of FGM/C loses 0.07 of a year of life and
generates $1.71 (international dollars) of associated medical
costs over her lifetime. The costs for a woman with FGM/C
type III were considerably greater [68]. While the health
and financial loss on an individual level may seem small,
overall, the estimated national costs ranged from 0.1% to 1%
of government health spending on care for FGM/C related
problems [68]. Presumably, obstetric complications, such as
the ones we examined in this systematic review, account for
only a small portion of the overall health impact of FGM/C
on the affected woman and in a population. By extension,
the financial costs of obstetric complications are merely one
among many possible costs associated with the practice.

Experiencing a birth-related complication inflicts distress
not just on the individual woman, but potentially also
her baby, partner, family, and there are economic burdens
imposed on the health system from providing care for these
women. Writers such as Mawad and Hassanein [69] state
that with careful planning, good antenatal, intrapartum, and
postpartum care, most obstetric problems associated with
FGM/C can be avoided. The claim itself is questionable from
medical and research standpoints, and unfortunately, in some
high FGM/C prevalence areas health care resources are often
unavailable and public health services malfunctioning, which
means that a considerable number of women who deliver
within health services are not attended by qualified health
personnel [70]. In fact, many women give birth at home
[70, 71] and in eastern and southern Africa, half of all births
occur without the support of a skilled birth attendant [72].
Moreover, our systematic review results based on registry
studies taking place in western countries—where women are
likely to receive good antenatal, intrapartum, and postpartum
care—showed that for all outcomes, except instrumental
delivery, women with FGM/C fared worse than women
without FGM/C. This strengthens the argument for a true
association between FGM/C and obstetric complications.

With regards to instrumental delivery, the meta-analyses
results for registry studies comparing Somali-born women
and western-born women showed a lower, nonsignificant
risk among Somali-born women, who likely had FGM/C
type III. This could be related to Somali women holding
culturally anchored beliefs about natural childbirth that lead
to reluctance to accept obstetric interventions. According to
qualitative studies, Somali women in diaspora express anxiety
about childbirth interventions, a general dislike of interfer-
ence in the birth process, and difficulties in communication
with caregivers [73-75]. Related to the result of instrumen-
tal delivery, we found no statistically significant excess of
experiencing cesarean section and episiotomy among women
with FGM/C. However, the direction of effect across studies,
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particularly for episiotomy, certainly seemed to favor women
not having FGM/C.

4.2. Strengths and Limitations. Some caution is warranted
in interpreting these meta-analytic results. While the results
rest on a methodology that meets the PRISMA criteria for
systematic reviews [12], our search was completed in January
2012, and newer studies may exist. Despite a comprehensive
search strategy, publication bias may be present with the
likeliest scenario being that the results are biased to the
positive. We failed to obtain 13 relevant records in full text
as well as primary data from 3 studies which potentially
could have been included in meta-analyses [15, 34, 36]. On
the other hand, we received and included unpublished data
from the WHO study group on female genital mutilation
and obstetric outcome [19]. Using GRADE, we assessed the
quality of the evidence for all outcomes as being too low
to warrant conclusions about a causal relationship between
FGM/C and obstetric complications. This was largely due to
not only the weaknesses of the observational design of all
included studies—which illustrates the practical barriers to
health outcomes research related to FGM/C—but also incon-
sistencies in results and estimate imprecision. Despite the
large sample sizes for all of the pooled analyses (range 11,659-
2.7 million) the confidence intervals for many of the effect
estimates remained wide. The inclusion of missed studies
and future outcome research could narrow the confidence
intervals, but for most outcomes only very large studies would
alter the direction of effect.

Measurement of “exposure” to FGM/C can be a method-
ological challenge. However, we applied the WHO classifica-
tion system for FGM/C type I through IV [3], and a similar
classification system was applied in most of the included
studies. Further, 69% of the comparative studies based clas-
sification and exposure on gynaecological examination. It
was also a strength that measurement of the majority of the
obstetric outcomes was clinically based. On the other hand,
there was a lack of a unified approach and standardized
definitions to measure common outcomes such as prolonged
labor. When definitions were missing we relied on the
terminology and categories used in the publications, but we
could not always be sure that similarly labeled outcomes were
identically defined and measured in each study. In a broader
perspective, this may not be a serious limitation as the crucial
question is whether the risk of obstetric complications, in the
general case, not only specific to certain outcomes, is greater
among women with FGM/C than women not subjected to the
procedure.

5. Conclusions

The need for synthesized scientific research to specify the
health sequelae of FGM/C, obstetric events in particular,
motivated this systematic review. While the low quality of the
body of evidence means that it is unclear whether the docu-
mented association of FGM/C with obstetric complications
reflects true causality, the evidence base shows that deliveries
to women who have undergone FGM/C are more likely to be
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complicated compared to deliveries to women who have not
been subjected to the practice.

Consonant with other review findings [7, 8, 10], our
systematic review results show no indication of there being
obstetric benefits to FGM/C. Rather, today’s best available
evidence documents a significantly greater risk for pro-
longed labor, obstetric lacerations, instrumental delivery,
obstetric hemorrhage, and difficult delivery among women
with FGM/C relative to women with no FGM/C and no
significant difference in risk with respect to cesarean section
and episiotomy. The exact size of the greater obstetric risk
from FGM/C is unclear, but the increased risk of harm
is unmistakable, such that the data clarify the obstetric
improvements that may be anticipated with discontinuing
FGM/C. Given the volume of data and practical difficulties
with health outcomes research of more valid study designs
related to FGM/C, it is questionable whether intensified
research efforts would change the present findings. From a
women’s health standpoint, irrespective of the exact size of the
greater risk from FGM/C, the increase in obstetric suffering
and morbidity is too high to justify continuing the practice.
If further research on the association between FGM/C and
obstetric outcomes is considered ethically and financially jus-
tified, such studies should be based on the best possible and
practically feasible methodological study design, which for
FGM/C obstetrics outcome research is case-control studies.
Additional cross-sectional studies would possibly narrow the
confidence intervals, but it is unlikely that the direction of
the estimates of obstetric outcomes would change. Lastly,
any future research should be based on a methodology
that ensures representativeness and equivalency between
exposed and unexposed groups of women, and that applies
standardized definitions and clinical measures for exposure
as well as outcomes.

Appendices
A. MEDLINE Search

Database. Ovid MEDLINE(R) In-Process & Other Non-
Indexed Citations and Ovid MEDLINE(R) 1946 to Present
(1946 to January 19, 2012).

Search

(1) Circumcision, Female/

(2) ((female$ or wom#n or girl$1) adj3 (mutilation$ or
circumcis$ or cutting$)).tw.

(3) “fgm/c’tw.

(4) ((removal$ or alteration$ or excision$) adj6 female
genital$).tw.

(5) pharaonic circumcision$.tw.

(6) sunna.tw.

(7) (clitoridectom$ or clitorectom$).tw.

(8) (infibulat$ or reinfibulat$ or deinfibulat$).tw.
(9) or/1-8.
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TABLE 3
Author, year Study design Method' Population, Outcomes (self-report or clinical verification)
study quality country
. 3 Cesarean section (17%); episiotomy (29%);
Abor 2006 [48] Cross-sectional Low N = 34, Ghana instrumental delivery (8%) (self-report)
Akotionga et al. 2001 [55] Case series High N = 49, Burkina Faso Difficult delivery (13%) (clinical)
. . 3 Tears (2%); cesarean section (17%); episiotomy
Al-Hussaini 2003 [49] Cross-sectional ~ Moderate N = 254, Egypt (95%) (clinical)
Prolonged labor stage 1 (37%); prolonged labor
. 3 stage 2 (9%); massive tears (23%; damage to rectal
Awuah 2008 [56] Case series Low N =70, Ghana wall (13%); episiotomy (14%); hemorrhage (24%)
(self-report)
Bayoudh et al. 1995 [50] Cross-sectional Low N =300, Somalia  Episiotomy (3%) (self-report)
04)- M 0,
Bonessio et al. 2001 [57] Case series Low N =09, Italy Prf)l{)nged labor (25%); cesarean section (25%)
(clinical)
1 /). 1 0/ ).
Chalmers and Hashi 2000 [51] Cross-sectional Low N = 432, Canada Cesarean section (51%); vacuum extraction (7%);
forceps (3%) (self-report)
Prolonged labor stage 1 (7%); prolonged labor
Dérflinger et al. 2000 [58] Case series Low N = 39, Sudan stage 2 (24%); tears (7%); hemorrhage (14%)
(clinical)
Litorp et al. 2008 [52] Cross-sectional Low N = 40, Sweden Obstetric difficulties (self-report)
. _ Tears (100%); cesarean section (26%);
Mccaffrey 1995 [53] Cross-sectional Low N =50, England Instrumental delivery (13%) (clinical)
l[\glgi@wmey and Saunders 1992 Case report NA N =1, England Tears led to rapid hemorrhage (clinical)
.. . . N = 2555, Central . .
Ndamobissi et al. 1995 [54] Cross-sectional High African Republic Obstetric complications (self-report)
[%S]lfo and Evbuomwan 2009 Case series High N =51, Nigeria Tears (4%) led to uncontrolled bleeding (clinical)
Philp 1927 [60] Case report NA N =1, Kenya Death in childbirth (clinical)
Preston 1937 [61] Case report NA N =1, Kenya Birth per rectum (clinical)
Pritchard 1969 [62] Case report NA N = 3, England Dystocia (clinical)

Legend: Method.: methodological; NA: not applicable, we did not assess methodological study quality of case reports.

B. Noncomparative Studies

See Table 3.
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