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ABSTRACT

Background Female genital mutilation (FGM) is a
traditional harmful practice affecting 200 million women
and girls globally. Health complications of FGM occur
immediately and over time, and are associated with
healthcare costs that are poorly understood. Quantifying
the global FGM-related burden is essential for supporting
programmes and policies for prevention and mitigation.
Methods Health complications of FGM are derived from a
meta-analysis and stratified by acute, uro-gynaecological,
obstetric and psychological/sexual. Treatment costs

are calculated from national cohort models of 27 high-
burden countries over 30 years. Savings associated with
full/partial abandonment are compared with a current
incidence reference scenario, assuming no changes in
FGM practices.

Results Our model projects an increasing burden of
FGM due to population growth. As a reference scenario
assuming no change in practices, prevalent cases in 27
countries will rise from 119.4 million (2018) to 205.8
million (2047). Full abandonment could reduce this to 80.0
million (2047), while partial abandonment is insufficient
to reduce cases. Current incidence economic burden is
US$1.4 billion/year, rising to US$2.1 billion/year in 2047.
Full abandonment would reduce the future burden to
US$0.8 billion/year by 2047.

Conclusion FGM is a human rights violation, a public
health issue and a substantial economic burden that can
be avoided through effective prevention strategies. While
decreasing trends are observed in some countries, these
trends are variable and not consistently observed across
settings. Additional resources are needed to prevent FGM
to avoid human suffering and growing costs. The findings
of this study warrant increased political commitment and
investment in the abandonment of FGM.

BACKGROUND

Female genital mutilation (FGM) involves the
partial or total removal of external female
genitalia or other injury to female genital
organs for non-medical reasons. It is usually
practised on young girls without consent
and is estimated to affect 200 million women
and girls alive today." The practice of FGM is
highly concentrated in many African coun-
tries and beyond.”
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WHAT IS ALREADY KNOWN?

= Abandonment of female genital mutilation is an in-
ternational priority as articulated in the Sustainable
Development Goals (target 5.3). In addition to being
a violation of human rights and an extreme form of
gender discrimination, it also carries high economic
costs.

WHAT ARE THE NEW FINDINGS?

= FGM is associated with increased risks of health
complications that can span the life course and cost
health systems an estimated 1.4 billion USD per year
if reductions in the practice are not achieved.

WHAT DO THE NEW FINDINGS IMPLY?

= Investment in prevention of FGM can substantially
reduce the heatlh care costs of treating its compli-
cations, prevent suffering and improve the quality
of life of women and girls at-risk of this harmful
practice.

The effects of FGM are physically and
emotionally harmful to women and girls,
accruing substantial costs to the health
system. The immediate health risks of FGM
include haemorrhage, shock, extreme pain,
genital swelling, infections, urinary compli-
cations and problems with wound healing.
Longer term consequences
health and well-being can include obstetric
and gynaecological complications, sexual
dysfunction and psychological harm.> WHO
has developed evidence-based guidelines,
clinical tools and programmatic approaches
to strengthen health systems and their ability
to provide appropriate care and treatment
for the millions of women and girls who have
experienced FGM and its consequences, as
well as to take actions to prevent the practice.*
Despite this, key stakeholders (particularly
donors) are looking for evidence that their
investments will yield expected outcomes to
prevent FGM and the associated short- and
long-term consequences.
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Due to population growth, accelerated efforts to
stop the practice are needed or the absolute number
of affected girls will rise, along with the health burden
and health-related costs.” In December 2012 the United
Nations General Assembly resolution “Intensifying global
efforts for the elimination of female genital mutilations”
demonstrated the increased commitment of countries to
end this harmful practice.® Efforts are urgently needed
to prevent the practice of FGM, as articulated in the
Sustainable Development Goals (Target 5.3), as well as
to improve the capacity of health systems to respond
to FGM and provide appropriate care and treatment.
Abandoning FGM both locally and nationally is needed
to promote human rights for individuals living in areas
where the practice is currently prevalent.’

The primary sources of nationally representative prev-
alence data on FGM are household surveys. Economic
impact data, however, are lacking. A 2010 study estimated
the obstetric costs of FGM as a percentage of overall
government spending across six African countries. The
total economic burden of FGM was reported to be $3.7
million international dollars across the six countries, and
up to 1% of government health spending on women
of reproductive age.” A 2016 study in the UK showed
psychological problems and long-term complications of
FGM accrued the largest costs, estimated at an annual
£100 million.® Exploring the potential cost savings to
health systems which could be expected by implementing
interventions to prevent FGM and improve management
of its complications is a much needed exercise.

This study estimates the economic burden of FGM and the
potential benefits of fully or partially abandoning the practice
in 27 high-burden countries. This is achieved by determining
the incremental risk of health complications in affected girls
and women attributable to FGM; determining the costs of
healthcare interventions for managing these complications;
and estimating the avoidable cost from fully or partially aban-
doning the practice of FGM.

METHODS

Countries

The analysis included 27 countries, selected on account
of having a high burden of FGM and having information
on prevalence by type of FGM available. The included
countries were: Benin, Burkina Faso, Central African
Republic, Cote d'Ivoire, Cameroon, Chad, Djibouti,
Egypt, Eritrea, Ethiopia, Ghana, Guinea, Gambia,
Guinea-Bissau, Iraq, Kenya, Mali, Mauritania, Niger,
Nigeria, Sudan, Senegal, Sierra Leone, Somalia, Togo,
United Republic of Tanzania and Yemen. The adult prev-
alence of FGM and sources of this data are reported in
online supplemental appendix 1.

Model structure

A dynamic Markov state-transition model with a time
horizon of 30 years was constructed. The model states
took into account the different life stages in which health

complications from FGM may arise (childhood, repro-
ductive age, periods of pregnancy and childbirth, and
later life), and were broadly partitioned into individuals
unaffected by FGM, individuals affected by type I/11 FGM
and individuals affected by type III FGM. This stratifica-
tion of the population by type of FGM allows estimation
of costs specific to FGM typology. The model was run
separately for each country of the analysis, using national
population age structures. States of the model are shown
in online supplemental appendix A. The model was
implemented in Rv 3.6.1° using the HEEMOD package.'’
The model code and underlying functions were exten-
sively unit tested using RUnit.""

Model parameters and population structure

Probabilities of transitioning between states were derived
from a systematic review and meta-analysis of the clinical
and epidemiological literature (see table 1) and public
databases. Briefly, model population size and age struc-
ture were determined by country from the World Popu-
lation Prospects (WPP) medium variant revision,'” using
the breakdown by b-year age groups. Ageing within the
model cohort over the 30-year time horizon was repre-
sented by dynamically changing transition probabilities
between the 0-14, 15-49 and 50+ age groups according to
the current population age structure. The model popula-
tion was initiated according to the baseline national age
structure and prevalence of FGM in each country. Specif-
ically, the number currently at risk of FGM was the base-
line 0-14-year age group minus those already exposed to
FGM, while the adult and later life population with FGM
was the FGM prevalence multiplied by the 15-49 and 50+
year population size.

For each country, the General Fertility Rate (GFR, total
number of live births per 1000 women aged 15-49) was
taken from the medium variant revision 2017 of the WPP
for the years 2018-2047. GFR was used to determine
the annual probability of a childbirth occurring in the
cohort of women of reproductive age (15-49 years). The
inflow of population to the model was determined by
births of the WPP medium variant revision 2017 extrap-
olation for each year, using a secondary sex ratio (rate at
birth) of 0.489 (105 males to 100 females) to determine
annual female births."” Further details of model param-
eters are provided in online supplemental appendix A,
while details of model transitions are provided in online
supplemental appendix B.

Annual risk of FGM

The annual risk of being subjected to FGM was estimated
from the prevalence of FGM in the adult population by
country, recorded in Demographic and Health Survey (DHS)
or Multiple Indicator Cluster Survey (MICS) data. The data
from these surveys is categorised as ‘cut, flesh removed’ or
‘sewn closed’, corresponding to type I/II and type III FGM,
respectively. It is a limitation of the data that we cannot fully
align the categories from population-based studies with the
categorisations measuring health complications, but every
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effort was made to ensure that these categories aligned. In
some studies measuring associations with complications, a
g p
category of ‘any FGM’ was used given the lack of specificity
§ X in the authors’ descriptions of FGM typology. Considering
S 9 the prevalence of FGM at 15 years of age to be a cumula-
g 3 N tive incidence and thus representing an exponential decay
el 2 < ) in the unaffected population over 15 years, and assuming all
- cases of FGM occur in the 0-14-year age group, the annual
i incidence rate i was derived from the formula for the cumu-
E 2 lative distribution function, where CI(t) is the cumulative
= (E_., _ = = £ £ E probability of being exposed to FGM by year t, ¢is the annual
N = = = = = | == incidence rate and ¢ is the time after birth in years (here
¥
- CI(t=15)=prevalence at age 15):
1 .
= g § CI (1) = P(year exposed to FGM < 1) = 1 — o (i)
OF 0|o o o o o o o
—
In(1-CI(¢ In(1— l
s o\o o\o o\o o\: o\: o\° o\o - n( : ()) _ n( plri)vaence)
"L S © 9 — (<) o o :
Bl S | o o < - oo ) .
o Finally, the annual incidence rate was converted to an
2 annual probability using the exponential formula with
= é t=1 denoting a l-year probability:
S o . .
gl S8 ¥ X X X X annual probability =1 — (i) o1 —
o ) 2w o ¥ © <o Q99
s N IORI o o o o o . o .
G o Combining the two formulae with the derivation of i for
; & % t=15 years yields the following annual risk of FGM in girls
@ 2 2 aged 0-14
g "'_:',' () ¥ ¥ ¥ X X NI _ In(1—prevalence)
ol B8l S 99 - P R annual probability=1 — ¢ 15
4 <<|o o o < ~ (SVN<)
% 3 The annual probability was verified by calculating the
= e El evolution of a hypothetical cohort of individuals over 15
= Ol XX X X =2x 2 years (online supplemental appendix C)
< =) 22 e @ 99 3T
< Olo o o o o © o £
= 3 Background mortality
2 E Background mortality is incorporated to account for
g2 @ @ £ the lifespan during which FGM complications are
Q5 N N p g p
5 £T|o o« S olo| & incurred. Background mortality by age group was derived
=) 2 E m. from the WHO Global Health Observatory indicator
e =8 c3 LIFE_0000000030, representing the probability of dying
5 :.% % &g between ages x and x+n. The most recent year available
g g2 85 was used. Five-year mortality rates for the 5-year age
= = O
2 88 o o o N & |~ Eg buckets reported by the Qlobal H.ealth Observatory were
3 S ¢ rescaled to l-year mortality rates in the 0-14, 15-49 and
- [} .. .
o _%' © é s 50-84 age groups of the model. Additional details are
g . . . .
& g Q °oP provided in online supplemental appendix D.
7} -~ o o
DIEBAINN D 20 o %3 . .
3888|2338 ., =8 Intervention effectiveness
© o . .
_8 2 < Evidence reviews on what works to reduce FGM'*'®
E— o 3 g reveal a set of promising programmatic activities that
338 o 2 gg may be contributing to observed declines in FGM in
@ S . . .
- 88 o 5 S £% some settings. These include community engagement
S o % g 3 B8 § activities, including community dialogues and pledges;
'% - s 5 § 23 E |4 5|8 § working with religious leaders, community leaders, peer
c c I ..
8 -_g 88 =2 _8 E o S % _";’ b educators and other opinion leaders; awareness raising
—_— = | (] [0) . . . .
.S g g S S %’@‘ 2T 3 ® 2 8 through various communications channels; alternative
& i_é- ® o 3 % % 2 GB). 2 a % @fg’ rites of passage in places where FGM is considered a
5 = E [0} (o) = . S .
205 SO0z <o 000N RE rite of passage; legislative and policy changes and other
- |O o ELUp ., . . .
accountability mechanisms to penalise the practice of
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FGM; and school-based and health sector-based educa-
tion initiatives. However, most studies explored the
effects of interventions on intermediate outcomes, not
on actual reductions in the practice of FGM. Further,
most of the interventions were evaluated using pre- and
post-test designs or quasi-experimental study designs, and
did not have sufficient statistical power to detect changes
in outcomes.

Given the limitations in study designs and lack of repli-
cation in a range of settings, we did not model incidence
reductions as a result of specific interventions in the 27
study countries. Rather, this analysis opted for a contin-
uation of the most recently observed incidence and two
hypothetical change scenarios with partial and complete
reduction in the incidence of FGM, the latter being an
admittedly optimistic scenario but one contemplated in
the Sustainable Development Goals. The authors further
recognise that FGM prevalence is declining in some
countries, while in others it is stable, and in yet others it
is increasing. The assumption of continuation of current
incidence in the absence of intervention is therefore
debatable as it masks country level variation; however,
given the variability in these trends and the unpredict-
ability of their trajectory, the current incidence scenario
provides a reference scenario against which to compare
the projected declines reflected in the hypothetical inter-
vention scenarios.

These hypothetical interventions were assumed to have
an effectiveness of 50% (partial abandonment) and 100%
(full abandonment) in the reduction of the annual risk
of FGM for girls aged 0-14. The effect of interventions
was assumed to be immediate from the first model year.
Due to the irreversible nature of FGM, abandonment
of FGM does not eliminate the prevalent population.
Consequently, in our model abandonment only affects
the number of FGM-affected individuals in the 0-14-year
age groups. Abandonment was assumed to reduce the
risk of FGM equally among all girls aged 0-14.

Resource utilisation

Healthcare utilisation associated with FGM was based
on a review and meta-analysis of the literature on clin-
ical complications associated with FGM.'""'" All compli-
cations for which a significant association with FGM was
found, and for which corresponding interventions could
be identified, were included in the healthcare utilisation
calculations. Random effects meta-analyses were used to
estimate the pooled (inverse variance) absolute differ-
ence in risk between FGM and non-FGM groups using
STATA 16. The economic burden associated with FGM
was calculated by linking each clinical complication with
a clinical management strategy, sourced from the WHO
OneHealth tool list of interventions,110 the scientific
literature and expert opinion (table 1). As outlined in
table 1, costs associated with specific health complica-
tions were assigned to either prevalent type 1/11, type III
or any FGM (type I/11/1II) cases, depending on the asso-
ciations supported by the literature review.

Country-specific healthcare utilisation rates for specific
health complications were not included in the model
as these data were not available. Some existing research
suggests that women’s FGM status can also impact her
healthcare utilisation, making her less likely to seek
treatment.'!! However, since most of the data on health
risk are based on facility-based studies of women seeking
care for some health services (most often maternal or
reproductive health services), these studies suggest that
women with FGM do seek care for health services and
do receive treatments for FGM-related complications
even if the proportion of women receiving treatment
for particular health complications is not available. The
healthcare costs calculated in this study constitute the
costs of treating health conditions that may arise from
FGM. These costs will be an overestimate of the actual
healthcare costs of women seeking care for these condi-
tions since many women will not seek care and health
systems in the study countries may not currently routinely
diagnose or offer care for these services.

Unit costs

Unit costs were derived from the WHO OneHealth
tool appendix on Intervention Assumptions,110 which
describes human resources, medicines, consumables and
other resources required for individual clinical inter-
ventions. Details of these interventions and unit costing
are given in online supplemental appendix E. When
no information was available in the OneHealth tool
for specific complications (genital wounds and ulcers,
clitoral neuroma, keloids of labia, post-traumatic stress
syndrome), a targeted literature review was carried out to
identify published evidence of unit costs (online supple-
mental appendix F); however, no appropriate unit costs
were identified. In such cases, unit costs were based on
expert opinion in combination with sources describing
the clinical management of these complications. Global
unit costs were used for commodities, while country-
specific unit costs from WHO-CHOICE were used for
costs of outpatient consultations and inpatient bed
days.""® As no country costs were available for Somalia,
values from the Central African Republic were used as a
Proxy.

Unit costs were inflated from base year US$ (2010 for
inpatient and outpatient consultation costs; 2015 for
commodity costs sourced from OneHealth Tool) to 2018
US$ using country-specific GDP deflators.'"?

All global unit costs are summarised together with rele-
vant clinical complications in table 1. Country-specific
costs of outpatient consultations and inpatient days are
included in online supplemental appendix J.

For reporting, costs are stratified by acute complications
(bleeding, abscesses, etc), uro-gynaecological complica-
tions (urinary tract infections, neuroma, etc), obstetric
and neonatal complications (caesarean sections, dystocy,
etc) and psychological/sexual complications (anxiety,
depression, etc), as outlined in table 1.
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Sensitivity analysis

We undertook one-way deterministic sensitivity analyses
using plausible ranges for the parameters anticipated to
have a substantial impact on the model results, including
annual incidence of different types of FGM, background
mortality rates, annual births, and sub-categories of costs:
acute complications, infections, scarring and obstetrics
(detailed in online supplemental appendix G). Due to
lack of data on distribution or plausible ranges of these
parameters, we varied point estimates from 0.5x to 2x the
base case value, except for cost categories where we varied
point estimates from 0.25x to 4x the base case value. Cost
sub-categories were examined in sensitivity analysis in
aggregate rather than individual risks and unit costs, due
to the many constituent parts of these sub-categories. A
total of 27 model parameters were examined, and sensi-
tivity analysis was undertaken at the country level to
account for differences in context and country-specific
consultation costs. An overview of the parameters varied
in the sensitivity analysis and the range is given in online
supplemental appendix G.

RESULTS

Multiple health consequences are associated with FGM.
A systematic review and meta-analysis undertaken by
WHO has linked FGM with multiple health complica-
tions across the life course. An overview of the compli-
cations included in this study is given in table 1.'" The
complications are broadly categorised as acute compli-
cations arising directly from FGM, uro-gynaecological
complications arising directly in the affected tissue and
the broader urogenital system, obstetric complications,
and psychological and sexual complications (based on
literature identified according to Robbers et al).'"’

FGM typically occurs in the childhood years and affects
individuals across the life course. Figure 1 shows the
evolution of adult prevalence of FGM over 30 years for
the included countries. To assess the potential impact of

Current Incidence

50% abandonment

3

reduction in FGM through initiatives to prevent the prac-
tice, our model suggests the effect of preventing FGM
by 50% during childhood would reduce the adult preva-
lence of FGM by a median of 24% (IQR 22-26%) across
countries over 30 years. Full abandonment of FGM would
result in a median reduction in adult prevalence of 55%
(IQR 52-57%) across countries over 30 years.

In the model, the total economic burden of FGM is a
function of both prevalence and population size. Figure 2
outlines the total projected population growth in the 27
countries, along with the projected prevalent cases of
FGM in our model. The number of prevalent FGM cases
in the current incidence scenario, in which no reduc-
tions in FGM occur, follows the same trend as the general
population growth, substantially increasing over time
from 119.4 million cases at baseline to 205.8 million in
2047 (note that our model does not include all countries
for which the global estimate of 200 million cases cited in
the literature is derived). A partial abandonment of FGM
by 50% is not sufficient to cause a reduction in preva-
lent cases over the model time horizon, which in this case
results in a total of 154.5 million prevalent cases by 2047.
In contrast, full abandonment of FGM does result in a
reduction in total prevalent cases from 119.4 million at
baseline to 80.0 million in the year 2047.

Each prevalent case of FGM is associated with increased
healthcare utilisation. The projected economic burden
of FGM across countries is shown in figure 3. Due to
increasing prevalent cases, the annual economic burden
in a current incidence scenario is projected to increase
steadily over the time horizon, rising from approximately
US$1.4 billion in 2018 to over US$2.1 billion per year in
2047. A partial abandonment by 50% results in a slower
increase towards US$1.7 billion per year in 2047. Full
elimination of FGM would cause a gradual reduction
in the annual economic burden from US$1.4 billion in
2018 to US$0.8 billion in 2047. Figure 3 also shows the
majority of the economic burden is in adults who are not
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Figure 1 Adult prevalence of female genital mtutilation (FGM) in 27 high-burden countries across three scenarios: current
incidence, 50% abandonment of FGM, and full abandonment of FGM.
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currently pregnant or giving birth. The prevalent cases
and total economic burden per year suggest a burden
of US$10.37-12.46 per prevalent case per year across
countries (data not shown). The economic burden per
prevalent case depends on a mix of factors including
country-specific human resource costs, relative prev-
alence of FGM types, remaining life expectancy of the
FGM affected cohorts, and the relative contribution of
new FGM cases (acute complications) versus life-time
complications (prevalent cohort).

Costs are incurred across the life course, starting with
the acute complications of FGM. Long-term conse-
quences continue into adulthood and during the repro-
ductive cycle, and during the later years of life. The
relative contribution to the total economic burden of
the four categories of complications examined here is
shown in figure 4 for the current incidence scenario over

Current Incidence

2,500 1,800
1,600
2,000 1,400
1,200

Total econmic burden (USS
million)

50% abandonment

the 30-year time horizon. As also seen in figure 3, the
majority of the burden in the current incidence scenario
is among adults of reproductive age, within which uro-
gynaecological complications account for the largest
burden, followed by psychological/sexual complications.
Women who are pregnant and giving birth account for
the second largest share of the total economic burden.
The sensitivity analysis by country showed the model
was generally sensitive to the annual risk of different
types of FGM. This is expected, as the annual risk deter-
mines how many new individuals with FGM are present in
the population in addition to the prevalent FGM popu-
lation. Across countries, a 50% reduction in incidence
translated into a decrease of approximately 20% in total
cost. The model was also generally sensitive to cost cate-
gories. In the most substantial cases, a 75% reduction in
the cost category estimate was associated with a reduction
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Figure 3 Total economic burden of female genital mutilation (FGM) by stage of life across three scenarios: current incidence,

50% abandonment of FGM and full abandonment of FGM.
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types of complications: acute, uro-gynaecological, obstetric and psychological/sexual.

of approximately 30% in total cost estimate. The param-
eters examined, as well as plausible ranges applied, are
presented in online supplemental appendix G.

DISCUSSION

The evidence on the economic burden of FGM is scarce
and previous estimates have focused on obstetric costs.
This study provides the first estimates of costs associated
with treating a wider range of health conditions associated
with FGM, identified through meta-analyses of data from
scientific studies comparing women with and without
FGM, by types. Costs have been calculated by year over
a 30-year period (2017 to 2047) by applying health risk
estimates by type of FGM to FGM prevalence data by type
and population data, and assigning cost values to treating
these health conditions from existing data sources.

In our projections we find that even a partial abandon-
ment of FGM by 50% does very little to curb the rise in
the economic burden of FGM. Substantial population
growth over the next 30 years means the number of cases
will continue to rise unless full abandonment is achieved.

However, as a substantial proportion of the economic
burden of FGM is concentrated in adults of reproductive
age, the economic burden of FGM will continue to be
substantial over the next 30 years even if new cases can
be prevented.

We find that the economic burden of FGM is currently
approximately US$1.4 billion per year. Without action,
this cost would increase to US$2.1 billion per year by
2047 due to the increase in prevalent cases with popu-
lation growth. In contrast, full abandonment of FGM
would lead to a gradual reduction in economic burden,
down to approximately US$800 million per year in 2047.
In these estimates we assume a continuation of current
incidence in the absence of interventions as a reference
scenario. By extension, if FGM trends were systematically
declining in all countries without further intervention,
our estimate of US$2.1 billion by 2047 in the current inci-
dence scenario would be an upper bound. However, as
we have shown a reduction of 50% in incidence is not
sufficient to reduce total cases by 2047, any such secular
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trends in FGM practices are not likely to meaningfully
impact the burden in the medium to long term.

The actual health expenditures of treating FGM and
the health utilisation data for treatment of the included
health complications are not known. Therefore, the
results of this analysis show the estimated costs associ-
ated with treating the health burden of FGM. Coun-
tries’ health financing is likewise not taken into account;
health expenditures to treat these complications could
potentially include public or private sources as well as
out-of-pocket payments.

Recently, estimates have been produced on the costs
and impacts of scaling up interventions against FGM.
These estimates suggest a total cost of interventions of
US$3.3 billion from 2020 to 2030 across 31 high burden
countries, including prevention through community
engagement, mass media and healthcare provider
engagement, protection through legislative efforts, treat-
ment of the psychosocial consequences and capacity
building among healthcare providers."'* This coverage is
estimated to avert 4.6 million cases of FGM between 2020
and 2030, and an additional 19.8 million cases during
2031-2050.

In our work, based on population growth and even a
50% reduction in the practice of FGM, we estimate that
around 50 million total prevalent cases could be avoided
by 2047, with a reduction in the annual burden of US$400
million per year by 2047. This does not factor in gains
in quality of life, economic productivity or other aspects
of FGM that can be valued. Although results from these
studies cannot be directly compared, these estimates
suggest a favourable cost-effectiveness of interventions
seeking to end FGM. However, while our analysis suggests
a burden of approximately US$10-12 per prevalent case
of FGM, the cost-effectiveness of interventions in some
settings is estimated to be higher at around US$240 per
case averted."" These observations highlight the impor-
tance of identifying interventions that are tailored to
specific settings for maximum effectiveness.

There are multiple innovative and promising
approaches being implemented in high prevalence coun-
tries, and evaluations have shown evidence on changes
in intermediate outcomes such as changes in attitudes
and reduced support for FGM; improved knowledge
about the practice, its harms and its illegality; and inten-
tions to perform FGM. For example, community engage-
ment through information sessions on health, rights and
female empowerment,'*!” school-based education'®
and health education within health facilities'"” as well as
communications campaigns using social marketing and
other communications approaches'*'** show promising
results on intermediate outcomes such as knowledge,
intentions to cut and reduction in attitudes supportive
of FGM. In addition, investing in education of girls and
women appears to be associated with decreased support
for FGM, and women with higher levels of educa-
tion were less likely to have their daughters undergo
FGM.'®™%7 While these are relevant indicators of social

norm change and likely precursors to abandonment,
more studies are needed to demonstrate the effectiveness
of the approaches in terms of reducing FGM practices,
and the replicability of these programmes in different
settings. For these reasons, the projections presented on
reductions in FGM incidence in the present work are not
tied to particular interventions but rather to hypothet-
ical reductions which might be achieved based on a set of
context-specific programmatic interventions selected for
a particular setting.

Limitations

A few limitations of the analysis should be noted. Three
countries for which FGM prevalence data were available
were not included because data on the breakdown of
types of FGM were not available. Two of these countries,
Indonesia and Liberia, have a high prevalence of FGM
(49% and 44%, respectively), but since different risks are
assigned by type of FGM, and since these countries did
not have data available by FGM type, they were excluded
from the analysis.

The present model uses uniform unit costs of commod-
ities across countries and country-specific unit costs for
outpatient consultations and inpatient days. While this
is a simplification, we believe the basic commodities
required for most of the interventions included here
are not subject to large variation in procurement cost
and, additionally, the costs of commodities are modest
compared with the costs of consultations and inpatient
days.

The model makes assumptions around treatment-
seeking behaviour. In our work we model the economic
impact assuming all healthcare needs result in formal
healthcare contact. While we acknowledge that a propor-
tion of healthcare need would result in informal care
seeking, or no care seeking at all, we present this anal-
ysis in the context of the move towards universal health
coverage (UHC). Consequently, our results should be
interpreted as the economic burden in a setting with or
close to achieving UHC.

We do not model the economic impact of mortality
or indirect costs of productivity loss. As such, our model
presents only direct costs to the healthcare system asso-
ciated with FGM and is likely to be an underestimate
of the true negative economic and societal impact of
FGM.

We recognise that the economic burden will differ
between countries, and in particular that our estimates
may overestimate costs in settings where rates of FGM are
systematically and consistently declining.

Finally, although we include costs related to psycho-
logical and sexual health complications, our model does
not capture impacts on quality of life or the intangible
burden associated with pain, sexual dysfunction or other
consequences of FGM. A complementary review of the
qualitative literature on FGM and psychosocial well-being
discusses these effects.'®®
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CONCLUSIONS

Our analysis calculates healthcare costs associated with
treating FGM complications but does not consider
costs due to loss of productivity, reduced quality of life,
mortality and psychosocial complications that might
result from FGM and which adversely impact the health
and well-being of women and girls who have undergone
FGM. As such, this work presents a highly conservative
estimate of the total burden of FGM on individuals and
society.

Despite these limitations, the analysis provides
important arguments for the abandonment of FGM. This
traditional harmful practice affects 200 million women
and girls alive today and this number will rise without
urgent action. The practice violates human rights, causes
significant suffering and negative impacts on women’s
health in the short and long term, and should be aban-
doned for these reasons alone. Demonstrating that it also
increases economic costs to society and women and that
these costs will increase over time is yet another reason
to accelerate efforts to abandon this harmful practice.
These findings support the urgency to end FGM.
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l. Appendix

A. Model structure and parameters

Acute Type Il
Girls aged 0-14
[Severe-Acute]

/GSA

population —
Girls aged 0-14

SevFGMTo15

SFGM_AGE

FGM
Reproduction

Reproduction
Deinfibulated
Deinfib-Pre]

Deinfibulated
[Deinfib-Rep]

All FGM —
‘Women aged
50+
[AIIFGMSO0PIus]

[Severe-FGM-
Pre]

SFGM_AGE

(GP014]

Acute Type I/Il
[Moderate-
Acute]

ModFGMTo15

MFGM_AGE

Reproduction

Pre-reproduction
FGM FGM-

Rep]

‘ MRC

General

General

Girls aged 15-49
[GP15Plus]

Girls aged 50+
[GP50PIus]

GP_Age

MRA

Death

Figure: Model structure

Table: Model parameters and assumptions

Parameter Description Type Source data
GPTo15 Annual proportion of the Calculated, dynamic World Population
general population aged Prospects 2017 *
0-14 transitioning to age
group 15-49
GP_AGE Annual proportion of 15- Calculated, dynamic World Population
49 year olds in the general Prospects 2017%
population transitioning to
50+ age group
GSA General population annual | Calculated, static Demographic and
risk of type Ill FGM in 0-14 Health Survey (DHS) or
age group Multiple Indicator
Cluster Survey (MICS)
data109,110,119—128,111,129—
136,112-118
GMA General population annual | Calculated, static Demographic and
risk of type I/Il FGM in O- Health Survey (DHS) or
14 age group Multiple Indicator
Cluster Survey (MICS)
data109,110,119—128,111,129—
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136,112-118
SevFGMTo15/ | Annual proportion of girls | Calculated World Population
ModFGMTo15 | with type lll/typelorll Prospects 2017%
FGM in 0-14 year age
group transitioning to 15-
49 age group
SFGM_AGE/ Annual proportion of 15- Calculated, dynamic World Population
MFGM_AGE 49 year old women with Prospects 2017%
type lll/type | or Il FGM
transitioning to 50+ age
group
SDE Type lll FGM Static [Not implemented]
deinfibulation rate
FER Annual estimated General | Database, dynamic World Population
Fertility Rate Prospects 2017%
MRC Background mortality rate | Calculated, dynamic WHO Global Health
in children 0-14 years Observatory **’
MRA Background mortality rate | Calculated, dynamic WHO Global Health
in adults 15-49 years Observatory **’
MRE Background mortality rate | Calculated, dynamic WHO Global Health
in later life, 50+ years Observatory **’
IntEff Intervention effectiveness | Static Assumption
factor as proportion of
baseline (0 = 100%
effective; 1 = 0% effective
in reducing incidence)
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B. Transition probabilities

Table: Transition probabilities

- < - a w w a o
s |3 1%y b 5 |% |& |8 |8 3

S = g o Syl 33| @ g 2 o T 0| 2 2 = g =

g |3 g s 25185 2o 8s 2s185|5 |5 |E 2 g

o] & & o s 3 82| =8| 8« =5 &l =548 a = & a
GP014 C GPTo15 | IntEff*GSA | IntEff*GMA | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 MRC
GP15Plus 0.00 C 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 GP_AGE | MRA
SevereAcute 0.00 0.00 0.00 0.00 C 0.00 SevFGMTo15 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 MRC
SeverePostAcute 0.00 0.00 0.00 0.00 C 0.00 SevFGMTo15 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 MRC
ModerateAcute 0.00 0.00 0.00 0.00 0.00 C 0.00 ModFGMTo15 | 0.00 0.00 0.00 0.00 0.00 0.00 MRC
ModeratePostAcute | 0.00 0.00 0.00 0.00 0.00 C 0.00 ModFGMTo15 | 0.00 0.00 0.00 0.00 0.00 0.00 MRC
SevereFGMPre 0.00 0.00 0.00 0.00 0.00 0.00 C 0.00 FER 0.00 0.00 0.00 SFGM_AGE 0.00 MRA
ModerateFGMPre 0.00 0.00 0.00 0.00 0.00 0.00 0.00 C 0.00 FER 0.00 0.00 MFGM_AGE | 0.00 MRA
SevereFGMRep 0.00 0.00 0.00 0.00 0.00 0.00 C 0.00 0.00 0.00 SDE 0.00 0.00 0.00 MRA
ModerateFGMRep 0.00 0.00 0.00 0.00 0.00 0.00 0.00 C 0.00 0.00 0.00 0.00 0.00 0.00 MRA
DeinfibPre 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 C FER SFGM_AGE 0.00 MRA
DeinfibRep 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 C 0.00 0.00 0.00 MRA
AlIFGM50PIlus 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 C 0.00 MRE
GP50Plus 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 C MRE
Death 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 C

C: Complement (the number which makes the row sum equal to 1.0, given all other transition values); GPTo15: Annual proportion of the general population 0-14
age group transitioning to 15+ (proportion of 14-year olds); IntEff: Intervention Effectiveness, expressed as factor of current incidence rate (1.0 = business as usual,
0.0 = elimination); GSA: General population to severe FGM (acute); GMA: General population to moderate FGM (acute); GP_AGE: Annual proportion of 15-49 year
olds in the general population transitioning to 50+ (proportion of 49-year olds); SevFGMTo15/ModFGMTo15: Annual proportion of the severe/moderate FGM
affected population 0-14 year age group transitioning to 15+ (proportion of 14-year olds); FER: Annual fertility; SFGM_AGE/MFGM_AGE: Annual proportion of 15-
49 year old severe/moderate FGM population transitioning to 50+; SDE: Severe FGM deinfibulation rate; AGE: Annual proportion of 15-49 age group transitioning
to 50+; MRC: Mortality Rate in children (0-14 years); MRA: Mortality Rate in Adults 15-49 years); MRE: Mortality Rate in Elderly (50+)*
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C. Calculation of incidence of FGM

The prevalence of FGM was taken from the most recent Demographic and Health Survey (DHS) or Multiple Indicator Cluster Survey (MICS) data. Prevalence
data denotes the prevalence of FGM, and breakdown by type, in the 15-49 age group of the surveyed population. The annual incidence in the 0-14 year age
group was estimated by considering the prevalence figure a 15-year cumulative risk, and rescaling to a 1-year risk. This approach is based on the
assumptions that all FGM occurs in the 0-14 age group, and that FGM results in a lifelong condition. To illustrate, consider a hypothetical cohort of 100
newborn females over a time horizon of 15 years, and assume the prevalence of FGM in the 15+ population is 10%. The following table illustrates the
development of the cohort over time, using a 10% 15-year risk annualized to a 1-year risk of 0.70%:

Years of age 01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

No FGM 0 993 986 979 972 965 959 952 945 939 932 926 919 91.3 90.6 90.0 90.0

FGM performed in year* 0 0z 07 07 07 07 07 07 07 07 07 07 06 06 06 06 00

Total FGM 0 07 14 21 28 35 41 48 55 61 68 74 81 87 94 10.0 10.0

*0.7% of last years “No FGM”

The risk of new cases of FGM becomes zero at year 15, and consequently the population reaches a steady state with a prevalence of 10%, which was the
starting point.

D. Calculation of background mortality rate
Background mortality by age group is sourced from the WHO Global Health Observatory (GHO) indicator LIFE_0000000030 ***. Five-year mortality rates for
the five-year age buckets reported by the GHO were converted to one-year mortality rates in the 0-14, 15-49 and 50-84 age groups by first enumerating the
number of deaths experienced in a hypothetical cohort of 100 individuals during the course of 15, 35 and 35 years, respectively, and then rescaling that
probability of death to a one-year risk.

As an example, consider Benin which has age-specific mortality rates of 0.060, 0.037, 0.014 and 0.008 for the age groups <1, 1-4, 5-9 and 10-14 years,
respectively. This results in a total of 11.46 deaths over the period of 15 years. Rescaling this 15-year risk of 0.1146 to a 1-year risk gives 0.008081062.
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Country country 1503 AGELT1 AGE1-4 AGE5-9  AGE10-14

Benin BEN 0.06 0.037 0.014 0.008
Alive 100 94 90.522 8§9.254692
Dead 6 3.478 1.267308 0.7140375
Alive end of period 94 90.522 89.25469 B8.540654
Cohort size (control) 100 100 100 100
Total deaths: 11.459346

To verify, we can apply the calculated 1-year risk to a hypothetical cohort over 15 years, as shown below. It can be seen that the total number of deaths

after 15 years is identical to the number of deaths calculated using the original GHO data.

Year 1 2 3 4 5 6 7
Alive 100 99.1918%4 98.39032 97.59322 96.80655 96.02425 95.24827 94.47856 93.71307 9295776
Dead 0.8081062 0.B015758 0.795098  0.788673

Alive end of period

8 9 10

Cohort size (control) 100 100 100 100 100 100 100 100 100 100

Cumulative deaths: 0.8081062 1.609682

2.40478 3.1934533 3.975753 4.751731 5.521438 6.284925 7.042243

11 12 13 14 15

92.20656 91.46143 90.72233 B9.98519 859.26199
0.7823 0.775978 0.769707 0.763487 0.757317 0.751197 0.7451265 0.735106 0.733133 0.727208 0.721332
99.1918538 98.390318 97.59522 96.806547 96.02425 95.24827 94.47856 93.71507 92.95776 92.20656 91.461433 90.72233 B89.98919 89.26199 88.34065

100 100 100 100 100

7.79344 8.5385669 9.277672 10.01081 10.73801 11.45935
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E. Unit costs for clinical interventions from OneHealth Tool

Consultations Commodities
OneHealth Average  Average Medicines % of Unit Source Units Total Total cost Total
Tool inpatient outpatient cases cost requir cost weighted weighted cost
intervention days consultati receiving (per ed (2015 (2015 USS) 2018 USS
number(s) ons tab/cap, uss)
vial, mL,
8)
46: Urinary 0.5 0.5 Amoxicillin, 500mg 100% 0.03 http://mshprice 9 S S
Tract tablet 3x a day for 3 uide.org/en/si 0.27 0.27
Infection days (50.30) ngle-drug-
(UTI) information/?D
MFId=42&searc
hYear=2015
Total S S 0.29
0.27
28: 7 0
Obstructed
Labor
-- Spinal Sodium lactate (Ringer)  50% 0.00 http://mshprice 1000 S S
anaesthesia + set, 500ml, 2x guide.org/en/si 1.00 0.50
ngle-drug-
information/?D
MFId=726&sear
chYear=2015
Lidocaine HCI, 2ml 50% 0.03 http://mshprice 2 S S
ampoule, 1x guide.org/en/si 0.06 0.03

ngle-drug-
information/?D
MFId=470&sear
chYear=2015
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Epinephrine injection, 25% 0.19 http://mshprice 1 S S
1mg (as hydrochloride) uide.org/en/si 0.19 0.05
in Iml ampoule, 1x ngle-drug-
information/?D
MFId=298&sear
chYear=2015
Epinephrine injection, 10% 0.19 http://mshprice 1 S S
1mg (as hydrochloride) guide.org/en/si 0.19 0.02
in Iml ampoule, 1x ngle-drug-
information/?D
MFId=298&sear
chYear=2015
-- General Ketamine injection 50% 0.15 http://mshprice 10 S S
anaesthesia 50mg (as guide.org/en/si 1.55 0.77
hydrochloride)/ml in ngle-drug-
10ml vial, 1x information/?D
MFId=454&sear
chYear=2015
Sodium lactate (Ringer)  50% 0.00 http://mshprice 1000 S S
+ set, 500mL, x2 guide.org/en/si 1.00 0.50
ngle-drug-
information/?D
MFId=726&sear
chYear=2015
Atropine, injection, Img  50% 0.12 http://mshprice 1 S S
(sulfate) in 1ImL guide.org/en/si 0.12 0.06
ampoule ngle-drug-
information/?D
MFId=78&searc
hYear=2015
- Ampicillin, powder for 100% 0.37 http://mshprice 4 S S
Prophylactic injection, 500mg, vial, uide.org/en/si 1.48 1.48
antibiotics 4x ngle-drug-
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information/?D
MFId=53&searc

hYear=2015

-- Procedure

Povidone iodine,
solution, 10%, 1x
(1bott(250ml))

100%

0.01

http://mshprice
uide.org/en/si
ngle-drug-
information/?D
MFId=678&sear
chYear=2015

250

S
1.88

S
1.88

-- If signs of
infection

Sodium chloride
injectable solution, 0.9%
isotonic, 500ml, 8x

25%

0.00

http://mshprice

guide.org/en/si
ngle-drug-
information/?D
MFId=724&sear
chYear=2015

4000

4.40

1.10

Ampicillin, powder for
injection, 500mg, vial,
64x

25%

0.37

http://mshprice
guide.org/en/si
ngle-drug-
information/?D
MFId=53&searc
hYear=2015

64

23.65

5.91

Getamycin injection,
40mg (as sulfate)/ml in
2-ml vial, 28x

25%

0.06

http://mshprice
uide.org/en/si
ngle-drug-
information/?D
MFId=370&sear

chYear=2015

56

3.45

0.86

Metronidazole,
injection, 500 mg in 100
ml vial, 12x

25%

0.00

http://mshprice
guide.org/en/si
ngle-drug-
information/?D
MFId=523&sear
chYear=2015

1200

4.68

1.17
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-- After
delivery

Pethidine, HCI 50
mg/ml, 2 ml, 1x

100%

0.25

http://mshprice 2
uide.org/en/si
ngle-drug-
information/?D
MFId=617&sear
chYear=2015

S
0.50

S
0.50

Sodium lactate (Ringer)
+ set, 500ml, 2x

100%

0.00

http://mshprice 1000
uide.org/en/si
ngle-drug-
information/?D
MFId=726&sear
chYear=2015

1.00

1.00

Oxytocin, injection, 10
IU in 1 ml ampoule, 2x

100%

0.17

http://mshprice 2
guide.org/en/si
ngle-drug-
information/?D
MPFId=580&sear
chYear=2015

0.33

0.33

Paracetamol, tablet,
500 mg, 12x

100%

0.01

http://mshprice 12
uide.org/en/si
ngle-drug-
information/?D
MPFId=592&sear
chYear=2015

0.07

0.07

Total

S 17.63

OHT 28:
Obstructed
labour

1

Povidone lodine solution
(10%), 1x (1bott(250ml)

100%

0.01

http://mshprice 250
guide.org/en/si
ngle-drug-
information/?D

1.88

1.88
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MFId=678&sear
chYear=2015

Oxytoxin injection 10 IU
in Iml ampoule, 1x

100%

0.17

http://mshprice
guide.org/en/si
ngle-drug-
information/?D
MFId=580&sear
chYear=2015

S
0.17

S
0.17

Paracetamol 500mg,
12x

100%

0.01

http://mshprice
guide.org/en/si
ngle-drug-
information/?D
MFId=592&sear
chYear=2015

12

0.07

0.07

Episiotomy
or tears

Lidocaine HCI, 2ml
ampoule, 1x

100%

0.03

http://mshprice
guide.org/en/si
ngle-drug-
information/?D
MFId=470&sear
chYear=2015

0.06

0.06

-- After
delivery

Pethidine, HCI 50mg/ml|,

2ml, 1x

50%

0.25

http://mshprice
uide.org/en/si
ngle-drug-

information/?D
MFld=617&sear

chYear=2015

0.50

0.25

-- Other

Paracetamol, tablet,
500 mg, 12x

100%

0.01

http://mshprice
guide.org/en/si
ngle-drug-
information/?D
MFId=592&sear
chYear=2015

12

0.07

0.07

Total

S 2.71
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2.49
OHT 28: 0 Lidocaine HCI, 2ml 100% 0.03 http://mshprice 2 S S
Obstructed ampoule, 1x guide.org/en/si 0.06 0.06
labour ngle-drug-
information/?D
MFId=470&sear
chYear=2015
Total S S ) 0.07
- 0.06
OHT 30: 0 Bag and Mask ($90) 100% 90.00 0 S S
Newborn divided by average 0.45 0.45
resuscitation caseload of midwife
(clinic-based (200 births per year)
deliveries)
Total S S 0.49
0.45
OHT 172: 0 There are no drugs or S
Basic supplies for this -
psychosocial according to OHT
treatment
for anxiety
disorders
(mild cases)
OHT 173: 0.28 Fluoxetine 20mg tab, 75% 0.01 http://mshprice 180 S S
Basic 180 tabs (50.0083/tab- guide.org/en/si 1.85 1.39
psychosocial cap) ngle-drug-
treatment information/?D
and anti- MFId=357&sear
depressant chYear=2015
medication
for anxiety
disorders
(moderate-
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severe
cases)
Amitriptyline 50mg tab,  25% 0.03 http://mshprice 270 S S
270 tabs (50.0330/tab- guide.org/en/si 8.91 2.23
cap) ngle-drug-
information/?D
MFId=1278&se
archYear=2015
Total S S 3.93
3.62
OHT 175: 2 There are no drugs or
Intervention supplies for this
175: Basic according to OHT
psychosocial
treatment
for mild
depression
OHT 176: 0.28 2 Fluoxetine 20mg tab, 75% 0.01 http://mshprice 180 S S
Depression - 180 tabs guide.org/en/si 1.85 1.39
Basic ngle-drug-
psychosocial information/?D
treatment MFId=357&sear
and anti- chYear=2015
depressant
medication
of first
episode
moderate-
severe cases
Amitriptyline 50mg tab, 25% 0.03 http://mshprice 270 S S
270 tabs guide.org/en/si 8.91 2.23

ngle-drug-
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information/?D
MFId=1278&se
archYear=2015
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F. Unit costs for clinical interventions from targeted literature reviews

Introduction

This section presents the results of the pragmatic/targeted literature review to identify sources of costing data
based on the list of FGM-related interventions provided by the technical counterpart.

Background

To determine the direct economic burden of specific health outcomes related to FGM, we need to understand
how each outcome would be managed in a typical LMIC healthcare system. This includes an appreciation of
which outcomes would be managed in formal care, and which outcomes would be not managed at all, or in
informal care/through self-care.

Search Strategy
We searched 2 bibliographical electronic results for indexed articles:
e ISI Web of Science (WoS)
e Grey literature (internet via Google)
The searches were performed in October to November 2019. A single screener was be used.
Search Results
General remarks

From the results of the literature search, FGM appears to be under-studied. We were unable to find much
economic evidence specifically for FGM. For this reason, we widened the searches. A large number of the
results were focused on areas outside of the scope of this search. There were numerous results for urinary
tract infections, chlamydia, cancers, spinal cord injuries. For this reason, we explicitly omitted terms in
searches.

Search terms
The search in databases included titles, abstracts and keywords, without any restriction regarding time period.
The same key words were used when searching the Grey literature.

Where there were no search term results returned, some search terms were dropped and a second search
carried out.

Searches are labelled “Search X” when there are sources returned. This corresponds with folder names in
corresponding files with all search term results in .ris and plain text formats.

Wound and ulcer management

TS=(fgm* OR "female genital mutilation™) AND TS=(wound* OR management* OR ulcer*
OR treatment*) AND TS=(immediate* OR acute*) AND TS=cost*

Result: No results found
Search 1:

TS=(fgm* OR "female genital mutilation") AND TS=(wound* OR management* OR ulcer*
OR treatment*) AND TS=cost*
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Result: 46 found; 2 screened for review; no values found.
Search 2:

TS=(genital* OR urolog* OR fgm*) AND TS=(wound* OR management* OR ulcer* OR treatment*)
AND TS=(immediate* OR acute*) AND TS=cost* NOT TS=(renal* OR prostate* OR cancer* OR heart* OR
coronary* OR stone* OR diabetes* or transplant*)

Result: 370 found; none passed screening

(Clitoral) Neuroma management/treatment

Search 3:

TS=(fgm* OR "female genital mutilation"™) AND TS=(clitoral* OR neuroma*) AND
TS=(immediate* OR acute*) AND TS=cost*

Result: No results found

TS=(fgm* OR "female genital mutilation™) AND TS=(clitoral* OR neuroma*) AND TS=cost*
Result: No results found

Search 4:

TS=(clitoral* OR neuroma*) AND TS=(immediate* OR acute*) AND TS=cost*

Result: 14 results found

Keloid management/treatment

TS=(fgm* OR "female genital mutilation") AND TS=(keloids* OR scar*) AND
TS=(immediate* OR acute*) AND TS=cost*

Result: No results found
TS=(fgm* OR "female genital mutilation") AND TS=(keloids* OR scar*) AND TS=cost*

Result: 2 found; none passed screening

Post-traumatic stress syndrome (PTSD)

TS=(fgm* OR "female genital mutilation") AND TS=(‘Post-traumatic stress’ OR PTSD*)
AND TS=(immediate* OR acute*) AND TS=cost*

Result: No results found

TS=(fgm* OR "female genital mutilation") AND TS=(‘Post-traumatic stress’ OR PTSD*)
AND TS=cost*

Result: No results found
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More general searches

Search 5:

TS=(fgm* OR "female genital mutilation™) AND TS=cost*
Result: 36 passed screening; no values found.

Search 6:

TS=(fgm* OR "female genital mutilation") AND TS=(wound* OR management* OR ulcer*
OR treatment*)

Result: 34 passed screening; no values found.

Grey literature

All terms above we searched using UK Google search engine.

Result: 12 documents were found that were potentially of interest. 4 were screened to be accepted for closer
reading.

Results from these papers are given in the file grey_lit_results_data.xlsx.

In particular, Hex (2016) has estimates of PTSD, excessive bleeding and wound healing. Guest (2016) gives
resource use by wound type.

These references were:

e Health economic burden that different wound types impose on the UK’s National Health Service, Julian
F Guest, Nadia Ayoub, Tracey Mcllwraith, ljeoma Uchegbu, Alyson Gerrish, Diana Weidlich, Kathryn
Vowden & Peter Vowden, International Wound Journal ISSN 1742-4801

e Estimating the obstetric costs of female genital mutilation in six African countries, Taghreed Adam,
Heli Bathija, David Bishai, Yung-Ting Bonnenfant, Manal Darwish, Dale Huntington & Elise Johansen for
the FGM Cost Study Group of the World Health Organization, Bull World Health Organ 2010;88:281—
288 | doi:10.2471/BLT.09.064808

e Estimating the costs of Female Genital Mutilation services to the NHS, Nick Hex, Jo Hanlon, Dianne
Wright, Veronica Dale, Professor Karen Bloor, The Kings Fund, University of York Report, May 2016,
https://www.york.ac.uk/media/healthsciences/images/research/prepare/reportsandtheircoverimages
/EstimatingCostsOfFGMServices.pdf

e Female genital mutilation/cutting in Africa, Akin-Tunde A. Odukogbe, Bosede B. Afolabi,
Oluwasomidoyin O. Bello, Ayodeji S. Adeyanju, Trans| Androl Urol 2017;6(2):138-148
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G. Sensitivity analyses

Parameter
GSA

GMA

SDE
Annualinflow
MRC

MRA

MRE

acute_cost_value_acute

acute_cost_value_infection

acute_cost_value_scarring
acute_cost_value_obstetric

onetime_acute_cost_value_acute

onetime_acute_cost_value_infection

onetime_acute_cost_value_scarring

onetime_acute_cost_value_obstetric

adultnonrep_cost_value_acute

adultnonrep_cost_value_infection

adultnonrep_cost_value_scarring

adultnonrep_cost_value_obstetric

Description

Annual incidence of type
Il FGM in 0-14 year olds
Annual incidence of
moderate FGM in 0-14
year olds

Deinfibulation rate in
type Il FGM

Annual number of births

Background mortality
rate in children
Background mortality
rate in adults
Background mortality
rate in elderly

Childhood total annual
costs of recurring acute
complications

Childhood total annual
costs of recurring
infections

Childhood total annual
costs of recurring scarring
Childhood total recurring
annual costs in obstetrics
Childhood total annual
costs of one-time acute
complications

Childhood total annual
costs of one-time
infections

Childhood total annual
costs of scarring (one-
time)

Childhood total annual
one-time costs in
obstetrics

Adulthood total annual
costs of recurring acute
complications

Adulthood total annual
costs of recurring
infections

Adulthood total annual
costs of recurring scarring
Adulthood total recurring
annual costs in obstetrics

Range applied in sensitivity analysis
[0.5*country point estimate;
2*country point estimate]
[0.5*country point estimate;
2*country point estimate]

[0.5*country point estimate;
2*country point estimate]
[0.5*country point estimate;
1.5*country point estimate]
[0.5*country point estimate;
2*country point estimate]
[0.5*country point estimate;
2*country point estimate]
[0.5*country point estimate;
2*country point estimate]
[0.25*country point estimate;
4*country point estimate]

[0.25*country point estimate;
4*country point estimate]

[0.25*country point estimate;
4*country point estimate]
[0.25*country point estimate;
4*country point estimate]
[0.25*country point estimate;
4*country point estimate]

[0.25*country point estimate;
4*country point estimate]

[0.25*country point estimate;
4*country point estimate]

[0.25*country point estimate;
4*country point estimate]

[0.25*country point estimate;
4*country point estimate]

[0.25*country point estimate;
4*country point estimate]

[0.25*country point estimate;
4*country point estimate]
[0.25*country point estimate;
4*country point estimate]
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rep_cost_value_acute

rep_cost_value_infection

rep_cost_value_scarring

rep_cost_value_obstetric

laterlife_cost_value_acute

laterlife_cost_value_infection

laterlife_cost_value_scarring

laterlife_cost_value_obstetric

H. Data download links
Data download links

Adulthood total annual
costs of recurring acute
complications during
reproduction

Adulthood total annual
costs of recurring
infections during
reproduction

Adulthood total annual
costs of recurring scarring
during reproduction
Adulthood total recurring
annual costs in obstetrics
during reproduction
Later life total annual
costs of recurring acute
complications

Later life total annual
costs of recurring
infections

Later life total annual
costs of recurring scarring
Later life total recurring
annual costs in obstetrics

[0.25*country point estimate;
4*country point estimate]

[0.25*country point estimate;
4*country point estimate]

[0.25*country point estimate;
4*country point estimate]

[0.25*country point estimate;
4*country point estimate]

[0.25*country point estimate;
4*country point estimate]

[0.25*country point estimate;
4*country point estimate]

[0.25*country point estimate;
4*country point estimate]
[0.25*country point estimate;
4*country point estimate]

Life tables

Life tables Example API call: The WHO server is unable to handle
(background http://apps.who.int/gho/athena/a | download of data for all years. There
mortality) pi/GHO/LIFE_0000000030.csv?filte | is no data for 2018 or 2017. Only the

016

r=COUNTRY:*;REGION:AFR;YEAR:2

most recent year is needed.
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|.  Prevalence sources

Country Data Year of Adult
source survey prevalence

(%, 15-

49yrs)
Benin DHS 2011-2012 7.3
Burkina Faso DHS 2010 75.8
Cameroon MICS 2014 1.0
Central African MICS 2010 24

Republic (The)

Chad DHS 2014-2015 38.4
Cote d'lvoire DHS 2011-2012 38.2
Djibouti MICS 2006 93.0
Egypt HIS 2015 87.2
Eritrea DHS 2002 88.7
Ethiopia DHS 2016 65.2
Gambia (The) DHS 2013 74.9
Ghana MICS 2011 3.8
Guinea DHS 2018 94.5
Guinea-Bissau MICS 2014 45.0
Indonesia RISKESDAS 2013 49.0
Iraq MICS 2018 7.4
Kenya DHS 2014 21.0
Liberia DHS 2013 44.0
Mali DHS 2018 88.6
Mauritania MICS 2015 67.0
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Niger (The) DHS/MICS 2012 2.0
Nigeria DHS 2018 19.5
Senegal DHS 2017 24.0
Sierra Leone DHS 2013 89.6
Somalia MICS 2006 98.0
Sudan (The) MICS 2014 87.0
Togo DHS 2013-2014 4.7
Uganda DHS 2016 0.3
Tanzania, DHS 2015/2016 10.0
United
Republic of
Yemen DHS 2013 18.5
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J.

Unit costs for outpatient consultations and inpatient days

countrylSO3 Outpatient

Inpatient Bed

Consultation Day
BEN S 3.06 $ 14.33
BFA $ 275 $ 12.22
CAF s 241 $ 918
civ $ 4.06 $ 21.64
CMR S 4.27 $ 22.57
DJI $ 412 $ 22.37
EGY $ 23.55 $175.53
ERI $ 132 $ 449
ETH S 465 S 19.02
GHA $ 12.19 $ 59.00
GIN $ 3.22 $ 13.76
GMB s 792 $ 42.30
GNB $ 3.5 $ 14.16
IDN $ 10.62 $ 70.27
IRQ $  6.46 $ 40.89
KEN $ 5.26 S 26.40
LBR $ 153 $ 517
MLI $ 299 $ 13.69
MRT $ 5.10 $ 28.37
NER $ 1.46 $ 5.14
NGA s 771 $ 41.90
SDN $ 22.77 $126.42
SEN $ 354 $ 17.79
SLE $ 484 $ 20.52
SOM $ 241 $ 9.8
TCD $ 262 $ 12.61
TGO s 204 $ 823
TZA $ 474 $ 21.68
UGA $ 4.06 $ 17.93
YEM $ 12.19 $ 67.52

Source: WHO CHOICE (https://www.who.int/choice/cost-
effectiveness/inputs/country inpatient outpatient 2010.pdf)
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Healthcare costs of FGM set to almost double to annual $US 2.1 billion by 2047

Those affected will likely exceed 205 million/year across 27 countries where practice is
common

The healthcare costs of female genital mutilation, or FGM for short, are set to almost
double to an annual $US 2.1 billion by 2047, unless the practice is abandoned
completely, reveals a World Health Organization modelling study, based on 27
countries and published in the open access journal BMJ Global Health.

Without sustained intervention, the numbers of women and girls affected will follow
population growth trends, rising to an estimated 205.8 million a year by then in these
countries—up from 119.4 million in 2018—suggest the projections.

The findings come ahead of International Day of Zero Tolerance for Female Genital
Mutilation on February 6, an annual day designated by the UN General Assembly in
2012 to hasten the end of this practice.

Globally, 200 million women and girls alive today are estimated to have been affected
by FGM, which is recognised as a clear violation of human rights and an extreme form
of gender discrimination.

The immediate health risks include heavy bleeding, shock, extreme pain, genital
swelling, infections, urinary complications and poor wound healing. Longer term
consequences can include reproductive system complications, sexual dysfunction, and
psychological harms.

Abandonment of the practice by 2030 is included in target 5.3 of the Sustainable
Development Goals, agreed by the UN General Assembly in 2015. But progress against
this target is variable, and few studies have looked at the financial toll FGM takes, while
those that have, have focused on the associated obstetric costs.

The researchers therefore wanted to estimate the economic toll of FGM in 27 countries
where the practice is common to include a broader range of health issues over the
lifespan, with the aim of bolstering initiatives to eliminate the practice.

Benin; Burkina Faso; Central African Republic; Cote d'lvoire; Cameroon; Chad; Djibouti;
Egypt; Eritrea; Ethiopia; Ghana; Guinea; Gambia; Guinea-Bissau; Iraq; Kenya; Mali;
Mauritania; Niger; Nigeria; Sudan; Senegal; Sierra Leone; Somalia; Togo; United
Republic of Tanzania; and Yemen were included in the analysis; three others were
excluded because the data required weren't available.

The researchers estimated the annual risk of FGM from data recorded in the
Demographic and Health Survey (DHS) or Multiple Indicator Cluster Survey (MICS) for
each country.


https://www.unfpa.org/events/international-day-zero-tolerance-female-genital-mutilation
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And they drew on fertility rates and population data to work out the age structures over
a period of 30 years from 2018, so that they could project the risks of health
complications from childhood through to later life.

They then estimated the costs of caring for, and treating these, complications, plus the
savings to be made were FGM to be fully or partially eliminated in each of the 27
countries.

Their analyses indicated that if current trends continue, the prevalence of FGM would
follow projected population growth, rising substantially from 119.4 million cases in 2018
to 205.8 million cases by 2047 in these countries.

Halving the number of new childhood cases of FGM wouldn’t reduce the total number of
prevalent cases over time. These would still be expected to number 154.5 million by
2047 across the 27 countries; but abandoning the practice completely would reduce the
number to 80 million.

Each prevalent case is associated with increased healthcare use. And based on current
trends, annual healthcare costs are projected to increase steadily, rising from around
US$1.4 billion in 2018 to over US$2.1 billion in 2047, estimate the researchers.

Halving the number of new cases would slow the rise in healthcare costs to US$1.7
billion a year by 2047. But stopping FGM altogether would gradually reduce these
costs to US$0.8 billion by 2047, they estimate.

The researchers acknowledge some limitations to their study: detailed figures on actual
healthcare costs attributable to FGM weren’t available for each country; many women
and girls who have been subjected to FGM won’t seek medical treatment; and not all of
the included countries will routinely diagnose or provide care for the health issues
associated with the practice.

Nor is the picture uniform across the 27 nations: FGM prevalence is declining in some,
while in others it is stable, and in yet others, it is increasing.

But the researchers point out that their study focused on healthcare costs, so their
projections are unlikely to represent the full scale of the economic, societal, and
personal impact of FGM.

“As such, this work presents a highly conservative estimate of the total burden of FGM
on individuals and society,” they write.

“The practice violates human rights, causes significant suffering and negative impacts
on women’s health in the short and long term, and should be abandoned for these
reasons alone,” they insist.



‘Demonstrating that it also increases economic costs to society and women and that
these costs will increase over time is yet another reason to accelerate efforts to
abandon this harmful practice,” they add, concluding: “The findings of this study warrant
increased political commitment and investment in the abandonment of FGM.”
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Healthcare costs of FGM set to almost double to annual $US 2.1 billion by 2047

Those affected will likely exceed 205 million/year across 27 countries where practice is
common

The healthcare costs of female genital mutilation, or FGM for short, are set to almost
double to an annual $US 2.1 billion by 2047, unless the practice is abandoned
completely, reveals a World Health Organization modelling study, based on 27
countries and published in the open access journal BMJ Global Health.

Without sustained intervention, the numbers of women and girls affected will follow
population growth trends, rising to an estimated 205.8 million a year by then in these
countries—up from 119.4 million in 2018—suggest the projections.

The findings come ahead of International Day of Zero Tolerance for Female Genital
Mutilation on February 6, an annual day designated by the UN General Assembly in
2012 to hasten the end of this practice.

Globally, 200 million women and girls alive today are estimated to have been affected
by FGM, which is recognised as a clear violation of human rights and an extreme form
of gender discrimination.

The immediate health risks include heavy bleeding, shock, extreme pain, genital
swelling, infections, urinary complications and poor wound healing. Longer term
consequences can include reproductive system complications, sexual dysfunction, and
psychological harms.

Abandonment of the practice by 2030 is included in target 5.3 of the Sustainable
Development Goals, agreed by the UN General Assembly in 2015. But progress against
this target is variable, and few studies have looked at the financial toll FGM takes, while
those that have, have focused on the associated obstetric costs.

The researchers therefore wanted to estimate the economic toll of FGM in 27 countries
where the practice is common to include a broader range of health issues over the
lifespan, with the aim of bolstering initiatives to eliminate the practice.

Benin; Burkina Faso; Central African Republic; Cote d'lvoire; Cameroon; Chad; Djibouti;
Egypt; Eritrea; Ethiopia; Ghana; Guinea; Gambia; Guinea-Bissau; Iraq; Kenya; Mali;
Mauritania; Niger; Nigeria; Sudan; Senegal; Sierra Leone; Somalia; Togo; United
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Republic of Tanzania; and Yemen were included in the analysis; three others were
excluded because the data required weren't available.

The researchers estimated the annual risk of FGM from data recorded in the
Demographic and Health Survey (DHS) or Multiple Indicator Cluster Survey (MICS) for
each country.

And they drew on fertility rates and population data to work out the age structures over
a period of 30 years from 2018, so that they could project the risks of health
complications from childhood through to later life.

They then estimated the costs of caring for, and treating these, complications, plus the
savings to be made were FGM to be fully or partially eliminated in each of the 27
countries.

Their analyses indicated that if current trends continue, the prevalence of FGM would
follow projected population growth, rising substantially from 119.4 million cases in 2018
to 205.8 million cases by 2047 in these countries.

Halving the number of new childhood cases of FGM wouldn’t reduce the total number of
prevalent cases over time. These would still be expected to number 154.5 million by
2047 across the 27 countries; but abandoning the practice completely would reduce the
number to 80 million.

Each prevalent case is associated with increased healthcare use. And based on current
trends, annual healthcare costs are projected to increase steadily, rising from around
US$1.4 billion in 2018 to over US$2.1 billion in 2047, estimate the researchers.

Halving the number of new cases would slow the rise in healthcare costs to US$1.7
billion a year by 2047. But stopping FGM altogether would gradually reduce these
costs to US$0.8 billion by 2047, they estimate.

The researchers acknowledge some limitations to their study: detailed figures on actual
healthcare costs attributable to FGM weren’t available for each country; many women
and girls who have been subjected to FGM won’t seek medical treatment; and not all of
the included countries will routinely diagnose or provide care for the health issues
associated with the practice.

Nor is the picture uniform across the 27 nations: FGM prevalence is declining in some,
while in others it is stable, and in yet others, it is increasing.

But the researchers point out that their study focused on healthcare costs, so their
projections are unlikely to represent the full scale of the economic, societal, and
personal impact of FGM.



“As such, this work presents a highly conservative estimate of the total burden of FGM
on individuals and society,” they write.

“The practice violates human rights, causes significant suffering and negative impacts
on women’s health in the short and long term, and should be abandoned for these
reasons alone,” they insist.

‘Demonstrating that it also increases economic costs to society and women and that
these costs will increase over time is yet another reason to accelerate efforts to
abandon this harmful practice,” they add, concluding: “The findings of this study warrant
increased political commitment and investment in the abandonment of FGM.”
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excluded because the data required weren't available.

The researchers estimated the annual risk of FGM from data recorded in the
Demographic and Health Survey (DHS) or Multiple Indicator Cluster Survey (MICS) for
each country.

And they drew on fertility rates and population data to work out the age structures over
a period of 30 years from 2018, so that they could project the risks of health
complications from childhood through to later life.

They then estimated the costs of caring for, and treating these, complications, plus the
savings to be made were FGM to be fully or partially eliminated in each of the 27
countries.

Their analyses indicated that if current trends continue, the prevalence of FGM would
follow projected population growth, rising substantially from 119.4 million cases in 2018
to 205.8 million cases by 2047 in these countries.

Halving the number of new childhood cases of FGM wouldn’t reduce the total number of
prevalent cases over time. These would still be expected to number 154.5 million by
2047 across the 27 countries; but abandoning the practice completely would reduce the
number to 80 million.

Each prevalent case is associated with increased healthcare use. And based on current
trends, annual healthcare costs are projected to increase steadily, rising from around
US$1.4 billion in 2018 to over US$2.1 billion in 2047, estimate the researchers.

Halving the number of new cases would slow the rise in healthcare costs to US$1.7
billion a year by 2047. But stopping FGM altogether would gradually reduce these
costs to US$0.8 billion by 2047, they estimate.

The researchers acknowledge some limitations to their study: detailed figures on actual
healthcare costs attributable to FGM weren’t available for each country; many women
and girls who have been subjected to FGM won’t seek medical treatment; and not all of
the included countries will routinely diagnose or provide care for the health issues
associated with the practice.

Nor is the picture uniform across the 27 nations: FGM prevalence is declining in some,
while in others it is stable, and in yet others, it is increasing.

But the researchers point out that their study focused on healthcare costs, so their
projections are unlikely to represent the full scale of the economic, societal, and
personal impact of FGM.
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on individuals and society,” they write.
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