& frontiers | Frontiers in

") Check for updates

OPEN ACCESS

EDITED BY
Hilton Humphries,

Human Sciences Research Council,
South Africa

REVIEWED BY
Moamar Al-Jefout,

Mutah University, Jordan
Hamdia Mirkhan Ahmed,
Hawler Medical University, Iraq

*CORRESPONDENCE
Asteray Assmie Ayenew
asteray.ayenew@monash.edu

RECEIVED 22 November 2022
ACCEPTED 10 August 2023
PUBLISHED 12 September 2023

CITATION

Ayenew AA, Mol BW, Bradford B and Abeje G
(2023) Prevalence of female genital mutilation
and associated factors among daughters aged
0-14 years in sub-Saharan Africa: a multilevel
analysis of recent demographic health surveys.
Front. Reprod. Health 5:1105666.

doi: 10.3389/frph.2023.1105666

COPYRIGHT

© 2023 Ayenew, Mol, Bradford and Abeje. This
is an open-access article distributed under the
terms of the Creative Commons Attribution
License (CC BY). The use, distribution or
reproduction in other forums is permitted,
provided the original author(s) and the
copyright owner(s) are credited and that the
original publication in this journal is cited, in
accordance with accepted academic practice.
No use, distribution or reproduction is
permitted which does not comply with these
terms.

Frontiers in Reproductive Health

Original Research
12 September 2023
10.3389/frph.2023.1105666

Prevalence of female genital
mutilation and associated factors
among daughters aged 0-14
years in sub-Saharan Africa: a
multilevel analysis of recent
demographic health surveys

Asteray Assmie Ayenew'” ®, Ben W. Mol** ®, Billie Bradford"

and Gedefaw Abeje’

'Department of Obstetrics and Gynecology, Monash University, Clayton, VIC, Australia, ?Aberdeen Centre for
Women's Health Research, Institute of Applied Health Sciences, School of Medicine, Medical Sciences and
Nutrition, University of Aberdeen, Aberdeen, United Kingdom, *Department of Reproductive Health, College of
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Background: Female genital mutilation (FGM) is a harmful traditional practice
involving the partial or total removal of external genitalia for non-medical
reasons. Despite efforts to eliminate it, more than 200 million women and girls
have undergone FGM, and 3 million more undergo this practice annually.
Tracking the prevalence of FGM and identifying associated factors are crucial to
eliminating the practice. This study aimed to determine the prevalence of FGM
and associated factors among daughters aged 0-14 years.

Methods: The most recent Demographic Health Survey Data (DHS) datasets from
sub-Saharan African countries were used for analysis. A multilevel modified
Poisson regression analysis model was applied to identify factors associated with
FGM. Data management and analysis were performed using STATA-17 software,
and the pooled prevalence and adjusted odds ratio (AOR) with a 95%
confidence interval (Cl) were reported. Statistical significance was set at p < 0.05.
Results: The study included a weighted sample of 123,362 participants. The pooled
prevalence of FGM among daughters aged 0-14 years in sub-Saharan Africa was
found to be 22.9% (95% Cl: 16.2—-29.6). The daughter’s place of birth (AOR = 0.54,
95% CI: 0.48-0.62), mother's age (AOR=172, 95% CI: 14-211), father's
education (AOR=0.92, 95% CI: 0.87-0.98), mother's perception about FGM
(AOR=0.42, 95% Cl: 0.35-0.48), FGM as a religious requirement (AOR =123,
95% CI: 1.12-1.35), mother's age at circumcision (AOR =111, 95% CI: 1.01-1.23),
residing in rural areas (AOR =112, 95% CI: 1.05-1.19), and community literacy
level (AOR =0.90, 95% CI: 0.83-0.98) were factors associated with FGM.
Conclusion: The high prevalence of FGM among daughters aged 0-14 years in
sub-Saharan Africa indicates the need for intensified efforts to curb this practice.
Addressing the associated factors identified in this study through targeted
interventions and policy implementation is crucial to eradicate FGM and protect
the rights and well-being of girls.
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Female genital mutilation (FGM) refers to the deliberate
removal or alteration of all or some of the female external
genitalia or causing other injuries, not for medical reasons, but
rather for cultural, social, or religious motives, and it does not
). This harmful traditional
practice has been in existence for centuries and is known by

offer any health advantages (I,

various names within different practicing communities, such as
female genital cutting, circumcision, and Sunna (3).

Female genital mutilation is typically carried out on girls at a
very young age, often between 7 and 8 days old up to 15 years.
This is often done to prevent them from questioning or resisting
the practice as older girls might do, however, it is important to
note that FGM can occur at any age (4). Traditionally, all forms
of FGM are performed by traditional circumcisers, commonly
women, who lack medical training, and the procedures are
conducted in non-sterile and unsanitary conditions, often within
the confines of a girl or women’s home and without any form of
anaesthesia, subjecting girls to extreme pain (5). For performing
FGM, local materials such as razor blades, broken glass, cow
horns, scissors, knives, rocks, sharpened gouges, and other
wooden materials are used (6, 7).

In the more severe forms of FGM, only a tiny opening of 2—
3 mm is intentionally left, with the rest of the vulva being closed
using surgical thread or thorns. Subsequently, the wound is
covered with a poultice of raw egg, herbs, and salt which aid in
the healing process (8). As the wound heals, a twig or similar
local material may be utilized to create a small hole for urination
and menstrual flow, the girl’s legs are tied together often for
weeks. This distressing procedure results in physical and
emotional suffering for girls with long-lasting consequences on
their health and well-being (9).

Female genital mutilation remains a significant public health
problem that requires further investigation and collaborative
efforts to eliminate (10). This practice violates fundamental
human rights, including the right to life, equality, and dignity, as
well as the prohibition of torture, cruel actions, and gender-based
discrimination. Importantly, the consent of the child is never
obtained before subjecting them to this harmful procedure (11).
Despite being considered an act of violence, FGM is still
prevalent in certain countries and communities (12).

The scale of this problem is staggering, with over 200 million
girls and women worldwide having already undergone FGM and
an additional 3 million at risk of undergoing this unacceptable
act each year (13). This means that, on average, four girls
continue to be subjected to this mutilation every minute (14, 15).
Furthermore, various factors, such as limited resources, armed
conflicts, and the impact of the COVID-19 pandemic, have
further exacerbated the risk, potentially leading to even more
girls falling victim to FGM (16, 17).

Female genital mutilation is predominantly practiced within
certain ethnic groups in Africa, the Middle East, and some Asian
The highest
concentration of this practice is found in Sub-Saharan African

and Latin American countries (18, ).

countries, where it thrives due to strong sociocultural forces,
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limited resources, and widespread illiteracy, which enable the
secretive perpetration of the act and underreporting (12, 20).
Despite its regional concentration, FGM has also become more
globally distributed due to factors like migration and refugee
movements (21, 22).

Female genital mutilation inflicts a multitude of immediate and
long-term complications on girls, women, and the family (23). The
procedure can lead to severe bleeding, severe pain, HIV/AIDS,
tetanus, and hepatitis infection (24-27), along with shock
(neurogenic, haemorrhagic, or septic) (28). Furthermore, women
and girls who have undergone genital mutilation may encounter
menstrual difficulties, painful and prolonged periods, nerve
damage in adjacent areas, harm to the urethra, poor urinary flow,
). The adverse effects

of FGM are profound and have lasting impacts on the physical,

and recurrent urinary tract infections (19,

psychological, and reproductive health of affected individuals (30).

In resource-limited settings, where access to proper antenatal
care and knowledge is often limited, FGM further exacerbates the
high rate of complications during pregnancy and childbirth.
These complications include an increased risk of prolonged
labour, the need for caesarean section, haemorrhage, perineal
). Infants
born to mothers who have undergone FGM also face elevated

trauma, and maternal mortality and morbidity (31—

risks of neonatal resuscitation, low birth weights, stillbirth, and
early neonatal death (38, 39).

Female genital mutilation also inflicts adverse psychological
effects on affected individuals, leading to feelings of fear,
depression, and anxiety (40). Moreover, the removal of sexually
sensitive tissue, such as the clitoris, impairs sexual function,
affecting arousal, lubrication, orgasm, satisfaction, and overall
sexual function score (41). Female genital mutilation imposes
substantial financial costs on healthcare systems due to the
treatment of complications arising from the practice, including
hemorrhage, infection, and obstetric issues. Furthermore, FGM
has wide-ranging effects on mental health, education, and
employment opportunities for affected women, ultimately
impacting their economic productivity and the overall economic
development of their communities and countries (42). The
consequences of FGM extend far beyond the immediate physical
harm, highlighting the urgent need for comprehensive efforts to
eradicate this harmful practice and support the well-being of
affected individuals and communities (43).

The perpetuation of FGM is deeply entrenched in cultural
beliefs and practices, highlighting the need for comprehensive
and culturally sensitive approaches to address this harmful
tradition and promote gender equality (44). Its persistence is
driven by a complex interplay of sociocultural factors, including
social acceptance, peer pressure, and the fear of exclusion from
marriage opportunities (45, 46). In certain communities, parents
may feel compelled to subject their daughters to FGM to gain
respect and acceptance from their society. Circumcised girls are
often considered honourable and are afforded more freedom of
movement (47). Moreover, men within these communities place
great emphasis on the concept of virginity and faithfulness,
viewing FGM as a prerequisite for women and girls to be

regarded as proper, clean, and decent (48). The sight of
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uncircumcised girls and women facing insults and isolation can
influence some adult women to accept FGM as a means of
belonging to their community (12, 47).

Over the past two decades, there has been a notable rise in
). This
growing interest has led to the World Health Organization

efforts to eliminate female genital mutilation (16,

(WHO), governments of numerous African countries, and
human rights organizations joining forces in a collaborative
). Despite the
longstanding practice of FGM spanning centuries, there is a

endeavour to put an end to FGM (50,

belief that it could be eradicated within a single generation and
the international community has set its sights on achieving full
elimination of FGM by 2030, in line with the spirit aspiration of
the Sustainable Development Goal (SDG) framework (3, 16). The
collective global efforts to eliminate FGM have yielded significant
progress, resulting in a noticeable decline in the likelihood of a
girl being subjected to FGM compared to three decades ago (50,

). Nevertheless, due to factors like population growth, resource
constraints, and other challenges, a considerable number of girls
and women continue to be at risk of FGM. Consequently, this
study aims to investigate the prevalence of FGM and
contributing factors among daughters aged 0-14 years in Sub-
Saharan African countries. The study utilized publicly available
and nationally representative datasets to gain valuable insights
that could potentially aid in lowering or eliminating the practice
of FGM and hoped to contribute to the ongoing efforts in

safeguarding the well-being and rights of girls in the region.

Data source

This study involved a secondary data analysis of the Demographic
Health Survey (DHS) dataset from 14 Sub-Saharan African countries,
namely Senegal, Mauritania, Ethiopia, Gambia, Mali, Tanzania, Togo,
Benin, Burkina Faso, Chad, Ghana, Cote d’Ivoire, Nigeria, and Kenya.
The DHS is a nationally representative household survey conducted
in over 85 countries worldwide, with sample sizes ranging from
5,000 to 30,000 households (52, 53).

Access to the dataset was obtained through MEASURE DHS at
www.measuredhs.com following a brief description of the project
and online registration. Both women’s and children’s datasets
were utilized in this analysis. The age of the daughters was
calculated by subtracting their date of birth from the date of the
interview, as the mothers served as the respondents. Only
reproductive-age women with at least one daughter aged 0-14
years were considered for this specific study.

Study variables

Primary outcome

The primary outcome of this study was female genital
mutilation among daughters aged 0-14 years. To drive the
outcome variable, reproductive-age women who had at least one
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daughter were asked if the genital area of their daughter was
“cut”, or “circumcised”, or “something removed”, or “nicked with
nothing removed”, or “sewn closed” and the answer was coded
as No=0, Yes=1.

Independent variable

We included both individual and community-level variables.
Among the individual-level variables, we included the mother’s
age, parent’s education, parental occupation, sex of the
household, marital status, religion, mothers’ perception about
FGM, wealth index (recoded), mother’s circumcision status,
information about FGM, FGM as a religious requirement,
media exposure (listening Radio, reading Magazine, and
watching TV), place of birth, and mother’s age at circumcision.
Rural residency, sub-region (East, North, West, and Central
Africa), country income (2022 World Bank), and community
literacy level were the community-level variables considered for
this study ( ).

Data management and analysis

After cleaning and recoding, data analysis was conducted using
STATA-17 software (
sampling weight after appending the extracted data from 14 Sub-

). The data were weighted using the

Saharan African countries. The pooled prevalence of female
genital mutilation among daughters aged 0-14 years with a 95%
confidence interval (CI) was reported using a forest plot.

The demographic health survey data had a hierarchical
structure which violates the assumption of the traditional logistic
regression model, ie., the independence of observations and
equal variance assumption. Hence, reproductive-age women and
daughters were nested within a single cluster, and they may share
similar characteristics within the cluster. This revealed that there
is a need to consider the between-cluster variability by using
advanced models. Therefore, modified multilevel Poisson
regression analysis was employed to identify factors significantly
associated with FGM among daughters aged 0-14 years. The
Intra-Cluster Correlation Coefficient (ICC), Median Odds Ratio
(MOR), (PCV)

computed to measure the variation between clusters. Model

and Proportional Change Variance were
comparison was made based on deviance [—2Log-Likelihood
Ratio (LLR)] since the models were nested and a model with the
lowest deviance was the best-fitted model for the data (55).

Four models were constructed for the modified multilevel
Poisson regression analysis. The null model, a model without the
covariates, was done to determine the extent of cluster variation
in FGM among daughters. Model I, a multilevel model adjusted
with individual-level variables; model II, a multilevel model
adjusted for the community-level variables; and model III, a
multilevel model fitted with both the individual and community-
level variables simultaneously. Multi-collinearity was checked
using the Variance Inflation factors (VIF) by computing Pseudo-
linear regression analysis and revealed that there was no multi-
collinearity as all variables have VIF less than five and tolerance

greater than 0.1.
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Ethical clearance

Since the study involved a secondary data analysis using
publicly available data from the MEASURE DHS program,
ethical approval and participant consent was not required. We
prepared a concept note outlining the objective and scope of the
study and formally requested access to the dataset from the
MEASURE DHS through their website at https://dhsprogram.
com/data/dataset_admin/index.cfm. Subsequently, we obtained
permission to use the dataset for our analysis as granted by the
program.

Results
Socio-demographic characteristics

We used the most recent (2010-2021) DHS datasets of 14 Sub-
Saharan African countries and a weighted sample of 123,362 was
used (Table 1).

Among the mothers of daughters included in this study, 57.8%
(n=71,292) fell within the age group of 20-34 years, and 59.7% (n
=71,376) had not received any formal education. A significant
majority, comprising 67.7% (n=83,472), resided in rural areas,
and 76.4% (n=94,295) of the daughters were born at home
(Table 2).

The pooled prevalence of female genital
mutilation among daughters aged 0-14
years in SSA

The pooled prevalence of female genital mutilation among
daughters aged 0-14 years in sub-Saharan Africa was 22.9%
(95% CI: 16.2-29.6) ranging from 1.2% (95% CI: 1.0-1.4) to
685% (95% CI: 67.2-69.8) in Benin and Mali respectively
(Figure 1).

TABLE 1 Characteristics of the included countries, survey year, and
sample size.

Country

Survey
year

Sample
size

Sub-region | Country-income

West Africa

Senegal 2019/20 6,741 Lower middle income
Mauritania 2021 6,644 West Africa Lower middle income
Ethiopia 2016 5,800 East Africa Low income

Gambia 2019/20 5,215 East Africa Lower middle income
Mali 2018 5,020 West Africa Low income

Tanzania 2015/16 9,460 East Africa Lower middle income
Togo 2014 5,874 West Africa Low income

Benin 2012/13 10,586 West Africa Lower middle income
Burkina Faso 2010 16,503 West Africa Low income

Chad 2014/15 10,619 Central Africa | Lower middle income
Ghana 2018 8,851 West Africa Lower middle income
Coti d” ivoer 2011 7,732 West Africa Lower middle income
Nigeria 2018 14,081 West Africa Lower middle income
Kenya 2014/15 12,166 East Africa Lower middle income

World Bank 2022.
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TABLE 2 Background characteristics of study participants (n =123,362).

Daughter’s place of birth
Health facility

29,066 (23.56) 28,740 (22.97)

Home 94,295 (76.44) 96,386 (77)
Mother's age years

15-19 2,700 (2.19) 2,703 (2.16)
20-34 71,292 (57.79) 69,691 (57.11)
35-49 49,368 (40.02) 50,966 (40.73)

Mother’s education

No education 71,376 (57.86)
32,405 (26.27)

19,578 (15.87)

75,028 (59.96)
31,379 (25.08)
18,719 (14.96)

Primary education

Secondary and above

Father's education

No education 64,530 (55.23)
26,045 (22.29)

26,267 (22.48)

68,172 (57.42)
25,403 (21.4)
25,151 (21.18)

Primary education

Secondary and above

Fathers occupation

Working 112,077 (4.2) 113,799 (95.8)
Not working 4,918 (95.8) 5,027 (4.23)

Marital status of the mother

Single 2,417 (1.96) 2,357 (1.88)

Married 115,103 (93.31) 2,357 (93.25)
Others 5,840 (4.73) 6,090 (4.87)

Wealth index

Poor 52,918 (42.9) 57,571 (46.01)
Middle 25,066 (20.32) 25,137 (20.09)
Rich 45,378 (36.78) 42,418 (33.90)

Sex of household
Male
Female

102,113 (82.78)
21,248 (17.22)

103,261 (82.53)
21,865 (17.47)

Mother's occupation
Working
Not working

13,709 (83.27)
2,755 (16.73)

13,883 (84.98)
2,454 (15.02)

FGM required by religion

Yes 85,425 (69.25) 84,956 (67.9)
No 85,425 (25.42) 84,956 (26.75)
Not sure 6,580 (5.33) 6,705 (5.36)

Mothers' perception about FGM stopped

Stopped 31,190 (25.3) 32,772 (26.23)
Continued 83,595 (67.85) 83,671 (66.96)
Not sure 8,426 (6.84) 8,514 (6.81)

Respondents circumcision status

Yes 63,677 (51.62)
No 59,679 (48.38)
Mother's age at FGM
During Infancy

65,637 (52.5)
59,487 (47.5)

43,553 (50.72)
42,313 (49.3)

44,378 (50.19)
44,045 (49.8)

After infancy
Ever heard of FGM

Yes
No

121,190 (98.24)
2,169 (1.76)

122,757 (98.11)
2,367 (1.89)

Listening radio
Yes
No

73,295 (40.56)
50,015 (59.44)

72,725 (58.14)
52,358 (41.86)

(Continued)
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TABLE 2 Continued

Variables

Weighted
frequency

Unweighted
frequency

Reading magazine

Yes 25,374 (20.6) 24,583 (19.66)
No 97,908.925 (79.42) 100,470 (80.3)
Watching TV

No 49,712 (40.4) 77,013 (61.3)
Yes 25,374 73,488 (59.7) 47,954 (38.4)

Media exposure
Exposed 82,707.792 (67.2)

40,387.65 (32.8)

82,010 (65.68)

Non-exposed 42,860 (34.32)

Community literacy

Low 82,619 (67) 85,754 (86.6)

Medium 10,550 (8.56) 10,312 (8.25)
High 30,124 (24.4) 28,999 (23.2)
Residency

Urban 39,888 (32.33) 38,281 (30.59)
Rural 83,472 (67.67) 86,845 (69.41)

Country income
Low income 54,589 (44.25)

68,773 (55.75)

54,236 (43.35)

Lower middle income 70,890 (56.65)

Sub-region
Eastern Africa 31,788 (25.77)
10,516 (8.5)

81,057 (65.7)

32,641 (26.09)
10,619 (8.49)
81,866 (65.4)

Central Africa
West Africa

Random effect analysis and model fithess
comparison

The random effect model’s assessment was conducted using
ICC, PCV, and MOR. The ICC value in the null model was
0.71%, indicating that approximately 71% of the total variation
in FGM was attributable to differences between clusters, with the
remaining 29% attributed to individual-level variability in FGM
among daughters. Additionally, the MOR value was 10.57,
suggesting significant variation in FGM between clusters.
Furthermore, the Proportional change in Variance (PCV) was
found to be highest in the final model, indicating that both
individual and community-level variables accounted for 67% of
the variation in FGM. Model III emerged as the best-fit model,
boasting the lowest deviance among all the models assessed
(Table 3).

Factors associated with female genital
mutilation among daughters 0-14 years old
in sub-Saharan Africa

We considered model III for determining factors associated
with FGM among daughters of reproductive-age women, as it
had the lowest deviance. Daughters born to mothers aged
between 20 and 34 and 35 and 49 years old had a 48% (adjusted
odds (AOR)=1.48, 95% interval  (CI):

ratio confidence
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1.25-1.76), and a 72% (AOR=1.72, 95% CI: 1.4-2.11) higher
probability of experiencing FGM respectively compared with
daughters whose mother were between the age of 15 and 19
years old. Considering the daughter’s Place of birth, those born
at a health facility had a lower chance of being circumcised
(AOR=0.54=95% CI: 0.48-0.62) compared to those born at
home.

Daughters whose fathers completed secondary and above
educational level had an 8% (AOR=0.92, 95% CI: 0.87-0.98)
lower chance of having FGM compared to daughters whose
fathers had no formal education. Additionally, daughters born
from mothers who perceived FGM should be stopped or were
unsure had a 58% (AOR=0.42, 95% CI: 0.35-0.48) and a 25%
(AOR=0.75, 95% CL 0.68-0.83)
circumcised than daughters whose mothers perceived FGM to be

lower chance of being
continued respectively.

Concerning female genital mutilation being perceived as a
religious requirement, daughters whose mothers believed that
FGM should be practiced as a religious requirement or were
unsure had a 23% (AOR=1.23, 95% CI: 1.12-1.35) and a 10%
(AOR=1.10, 95% CI: 1.01-1.19) higher probability of being
subjected to the practice compared to daughters from mothers
who did not indicate that FGM should be practiced as a religious
requirement.

Daughters whose mothers underwent circumcision during
infancy had an 11% (AOR=1.11, 95% CI: 1.01-1.23) higher
chance of being circumcised compared to daughters whose
mothers were circumcised after infancy. Furthermore, residing in
a rural area was associated with a 12% higher likelihood of
circumcision among daughters (AOR=1.12, 95% CI: 1.05-1.19),
compared to those living in urban areas. Additionally, daughters
living in communities with higher literacy had a 10% lower
chance of being circumcised, 10% (AOR=0.90, 95% CI: 0.83-
0.98) compared to daughters residing in communities with lower
literacy levels (Table 4).

Discussion

The pooled prevalence of female genital mutilation among
daughters aged 0-14 in sub-Saharan Africa was found to be
22.9%. This figure is higher than the reported global prevalence
of FGM among girls in 25 countries at 14.7% from a recent
systematic review and meta-analysis (56). It is also higher than
the prevalence of 13% reported from a mixed-effect multilevel
analysis of demographic health surveys, as well as the prevalence
of 16.3% reported in Europe (57). However, it is lower than the
prevalence of 35% reported in a study conducted on female
adolescents aged 13-19 years in FGM-endemic areas (58). The
possible reason might be the study conducted specifically focused
on areas identified as endemic for the practice of FGM.
Additionally, the discrepancy in prevalence may be influenced by
the difference in the study period, as this was conducted more
recently.

Daughters aged 0-14 years, whose mothers were between the
age of 20-34 and 35-49 years, were found to have a higher

frontiersin.org


https://doi.org/10.3389/frph.2023.1105666
https://www.frontiersin.org/journals/reproductive-health
https://www.frontiersin.org/

Ayenew et al.

10.3389/frph.2023.1105666

prevalence Weight
Country, DHS year with 95% CI (%)
Mali, 2018 [ | 68.47 [ 67.18, 69.75] 7.13
Gambia , 2019/20 [ | 45.68 [ 44.32, 47.03] 7.13
Mawuritania, 2019/21 [ | 45.61[44.41, 46.80] 7.14
Guinea, 2018 | | 38.54 [ 37.52, 39.55] 7.14
Nigeria , 2018 [ | 28.40 [ 27.66, 29.14] 7.14
Senegal, 2019/20 26.08 [ 25.03, 27.13] 7.14
Ethiopia, 2016 : 21.81[20.75, 22.87] 7.14
Chad, 2014/15 [ | 13.13[ 12.49, 13.77] 7.15
Coti d' ivoer, 2011 [ | 12.03 [ 11.30, 12.75] 7.15
Kenya, 2014/15 [ | 529 4.89, 5.68] 7.15
Tanzania, 2014/16 [ | 434 3.93, 4.76] 7.15
Burkina Faso, 2010 [ | 596[ 5.60, 6.32] 7.15
Togo, 2014 [ | 3.90[ 3.40, 4.39] 7.15
Benin, 2012/13 [ | 1.22[ 1.01, 1.43] 7.15
Overall S 22.87[16.17, 29.57]
Heterogeneity: 1° = 163.33, I* = 99.95%, H’ = 2204.33
Test of 6, = 6;: Q(13) = 28656.24, p < 0.01
Testof 8 =0:z=6.69, p<0.01
(I) 2|0 4|0 6IO 8|O
Randome-effects DerSimonian—Laird model
FIGURE 1
Forest plot for the pooled prevalence of female genital mutilation among daughters aged 0—-14 years old in SSA.

TABLE 3 Random effect analysis and model comparison in the assessment
of factors associated with FGM among daughters aged 0-14 years in SSA.

Parameters Nl odel | Model I_Model Il
ICC

0.71
MOR 10.57 4417 8.63 391
PCV Ref 0.60 0.14 0.67
Model comparison
Log likelihood ratio (—2LL) | 49,414.9 | 38,890.4 49,050.1 38,760

ICC, intra class correlation coefficient; MOR, median odds ratio; PCV, proportional
change variance.

likelihood of being circumcised compared to girls whose mothers
were between 15 and 19 years old. This finding is supported by
various studies, including one that examined the risk of female
genital mutilation in daughters (59), a hierarchical analysis
investigating factors associated with a daughter’s circumcision
(60), as well as studies conducted in Chad, Kenya, and Burkina
Faso (5, 61-63). A possible explanation for this trend could be
that younger mothers might be more educated and empowered,
making them more resistant to sociocultural influences and
harmful traditional practices (64).

This study also found that female genital mutilation was more
prevalent among daughters whose mothers had undergone
circumcision during infancy compared to those whose mothers were
circumcised after they grew up. This finding is supported by another

study which demonstrated that women who had never experienced

Frontiers in Reproductive Health 0

FGM were more likely to have their daughters circumcised (5). A
possible explanation for this observation is that mothers who were
circumcised at a very early age or never experienced circumcision
themselves may lack understanding about the practice and its
potential complications, thus potentially allowing their daughters to
undergo the procedure. Conversely, women who had experienced
FGM at a younger age may be more inclined to condemn the
practice due to the adverse effects they have personally experienced
on their health (65, 66). Further research is recommended to gain
further insights into the relationship between mothers’ age at
circumcision and their daughters’ circumcision status.

Daughters whose birth took place at a health facility were found
to have a lower likelihood of experiencing genital mutilation
compared to daughters born at home. This finding is consistent
with a study that conducted hierarchical analysis on factors
associated with a daughter’s FGM (60) and as well as studies
conducted in Africa (67, 68). One possible reason for this
association could be that giving birth at a health facility is linked
to better access to information, education, and counselling
regarding the sexual and reproductive health of both the mother
and daughters. It also provides postnatal care and immunization,
which may contribute to reducing the prevalence of FGM among
daughters. Furthermore, delivering at a health facility reduces
daughters’ exposure to traditional birth attendants, as over 90% of
circumcision procedures are typically conducted by older women
or traditional birth attendants (69, 70).
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TABLE 4 Multivariable multilevel modified poisson regression analysis of female genital mutilation among daughters of reproductive age women aged
0-14 in sub-Saharan African countries.

Variables Daughter’s circumcision Null model” Modell Il Modell I Modell I1if
Yes N (%) No N (%) AOR (95% Cl) AOR (95% Cl) AOR (95% Cl) AOR (95% Cl)

Wealth index

Poor 13,247 (10.6) 44,373 (35.4) 1 1

Middle 4,854 (3.9) 20,326 (16.2) 0.91 (0.96-1.03) 1.00 (0.97-1.05)

Rich 6,190 (4.9) 36,302 (29) 0.90 (0.91-1.04) 1.00 (0.96-1.14)

Mother's age in 5 years group

15-19 334 (0.27) 2,374 (1.9) 1

20-34 12,767 (10.2) 58,782 (46.9) 1.51 (1.24-1.75) 1.48 (1.25-1.76)*

35-49 11,190 (8.9) 39,845 (31.8) 1.66 (1.39-2.0)%* 1.7 2 (1.4-2.11)%*

Educational status of the mother

Uneducated 17,992 (14.4) 57,179 (45.6) 1
Primary 3,770 (3) 27,625 (22) 0.96 (0.88-1.0) 0.98 (0.93-1.03)
Secondary+ 2,529 (2) 16,197 (13) 0.91 (0.85-0.97)* 1.04 (0.95-1.15)

Educational status of the father

No education

17,640 (14.9)

50,666 (42.6)

1

Primary education

2,373 (2)

23,060 (19.4)

0.93 (0.88-1.0)*

0.94 (0.78-1.04)

Secondary education and above

3,336 (2.8)

21,816 (18.4)

0.90 (0.86-0.97)***

0.92 (0.87-0.98)***

Sex of household

Male

20,284 (19.2)

83,135 (66.4)

1

Female

4,007 (14.3)

17,866 (14.3)

1.02 (0.99-1.06)

1.03 (0.99-1.07)

Mothers circumcision status

Yes 22,278 (17.8) 43,492 (34.7) 2.71 (1.8-3.96)*** 2.7 (1.86-4.0)**
No 2,013 (1.6) 57,507 (45.9) 1

Mothers' perception of FGM

Continued 17,654 (15) 15,142 (12.1) 1 1
Stopped 5,019 (4) 78,775 (63) 0.40 (0.35-0.48)*** 0.75 (0.68-0.83)***
Not sure 1,599 (1.28) 6,934 (5.6) 0.70 (0.67-0.83)*** 0.42 (0.35-0.48)**
Required by religion

No 7,541 (6.02) 77,415 (61.8) 1 1

Yes 151,180 (12.1) 18,451 (14.7) 1.21 (1.12-1.35)** 1.23 (1.12-1.35)*
Don’t know 1,570 (1.25) 5,135 (4.1) 1.10 (1.01-1.19)** 1.10 (1.01-1.19)**

Husband/partner’s occupation

Working

21,559 (18.1)

92,403 (77.7)

1

0.99 (0.95-1.04)

Not working

1,818 (L.5)

3211 (2.7)

0.99 (0.95-1.04)

1

Mother's occupation

Working

15,616 (12.8)

71,977 (58.8)

1.00 (1.0-1.1)**

1.03 (0.99-1.07)

Not working

7,830 (6.4)

26,905 (23)

1

1

Media exposure

Yes 14,921 (11.9) 67,195 (53.7) 0.99 (0.95-1.04) 1.10 (0.96-1.05)
No 9,339 (7.5) 33,581 (26.9) 1 1

Place of birth

Health facility 2,859 (2.3) 25,948 (20.7) 0.50 (0.54-0.62)*** 0.54 (0.48-0.62)***

Home

21,432 (17.1)

75,061 (60)

1

Mothers' age at circumcision

Not infancy

10,009 (11.3)

34,107 (38.5)

1

During infancy

13,935 (15.7)

30,505 (34.5)

1.10 (1.09-1.1)*

1.11 (1.01-1.23)%*

Heard FGM

Yes 24,213 (19.3) 2,289 (1.8) 1 1

No 78 (0.1) 2,289 (1.8) 1.40 (0.98-1.86) 1.36 (0.99-1.89)
Residency

Urban 6,223 (5) 32,098 (25.6) 1

Rural 18,068 (14.4) 68,903 (55) 1.20 (L.1-1.3)** 1.12 (1.05-1.19)**

Country-income

Low income

1

Lower middle income

1.70 (0.82-3.7)

1.24 (0.74-2.1)
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TABLE 4 Continued

Variables

Yes N (%) No N (%)
Sub-region
East Africa 4,331 (3.5) 28,310 (22.6)
Central Africa 1,394 (1.1) 1,394 (7.4)

West Africa 18,566 (14.8) 63,466 (50.7)

Community literacy

Low 20,072 (16%) 65,825 (52.6)
Medium 1,819 (1.45%) 8,502 (6.8)
High 2,391 (1.91) 26,622 (21.3)

AOR (95% CI)

10.3389/frph.2023.1105666

Modell 1if

AOR (95% CI) AOR (95% CI) AOR (95% CI)

1
4.00 (1.6-10.2)***
3.6 (2.9-4.67)***

1.82 (0.8-4.13)
1.75 (0.69-4.3)

1
0.80 (0.78-0.9)***
0.70 (0.6-0.7)***

0.92 (0.77-1.10)
0.90 (0.83-0.98)**

NB: 1, refence value; Cl, confidence interval; AOR, adjusted odds ratio; ICC, intra cluster correlation; PCV, percentage change variation; ", null model; ', individual level

variable model; ¢, community level variable model; /, full mode.
*Significant at p-value 0.05.

**Significant at p-value 0.01.

***Significant at p-value 0.001.

Daughters residing in rural areas were found to have a higher
likelihood of experiencing genital mutilation compared to those
living in urban areas. This finding was supported by several
studies conducted in Sub-Saharan Africa (71, 72), a hierarchical
analysis investigating factors associated with a daughter’s
circumcision (60), systematic reviews in Europe (73, 74), studies
conducted in other regions of Africa (75), and a study in the
eastern parts of Africa (76). There are potential explanations for
this observation. Firstly, rural residents often have lower levels of
education, which may result in limited access to information,
counselling, and knowledge about harmful traditional practices,
including female genital mutilation (77, 78). Secondly, within
rural communities, there may be a strong commitment to
preserving sociocultural traditions, leading to a reluctance to
abandon practices like FGM (20, 79, 80). To address this issue, it
is crucial to focus on providing education about the
consequences of FGM specifically in rural areas.

Daughters aged 0-14 years, whose fathers completed secondary
education and above, were found to have a reduced likelihood of
undergoing FGM compared to those whose fathers had no
formal education. This finding was consistently supported by
various studies conducted in Sub-Saharan Africa (71), a study
exploring factors associated with a daughter’s circumcision (60),
research by Andro et al. (79), data from the United Nations
Children’s Fund (81), as well as research in Iran (59, 81) and
Egypt (82, 83). The possible explanation for this association lies
in the fact that educated fathers are better equipped to mitigate
the social pressure exerted by family members, ultimately
likelihood of their

circumcision (84). With a higher level of education, fathers may

reducing the daughters  undergoing
possess a greater understanding of the adverse consequences of
female genital mutilation and be more inclined to protect their
daughters traditional practice. Thus,
promoting education among fathers could play a pivotal role in
the collective efforts to eliminate FGM and safeguard the health

and well-being of girls in these communities (85).

from this harmful

Daughters whose mothers perceived female genital mutilation to
be continued had a higher likelihood of undergoing circumcision
compared to their counterparts. This finding aligns with a study
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on daughter circumcision (59), a study conducted in Senegal (84),
and the UNICEF report (63).
association lies in the fact that mothers’ perception plays a crucial

The possible reason for this

role in determining their intention to allow their daughters to
undergo circumcision. Mothers who hold a favourable view of the
continuation of FGM are more likely to permit their daughters to
be circumcised (59). Furthermore, mothers may fear facing social
sanctions or blame if they deviate from the prevalent practice of
female genital mutilation (86, 87).

Daughters whose mothers believed that female genital
mutilation must be practiced as a religious requirement had a
higher likelihood of undergoing circumcision. This finding was
consistent with studies conducted in Africa (60), Sub-Saharan
Africa (71), and the World Health Organization report (88). The
could be

interpretation of religious identity, wherein the practice may be

association explained as a culturally specific
influenced by individual interpretations of religious doctrine (89).
Additionally, the practice of FGM may be perceived as a means to
control women’s and girls’ sexuality by suppressing their sexual
desire, while religion, often emphasizing purity and decency, could
inadvertently promote the continuation of this practice (90).
Daughters residing in communities with a higher literacy level
were found to have a reduced likelihood of experiencing genital
mutilation compared to those living in communities with a lower
literacy level. This finding is supported by studies conducted in
Africa (5), the World Health Organization report (91), and the
UNICEF report (63). Literacy is recognized as an essential tool
for fostering positive attitude changes (92). In communities with
higher literacy levels, individuals are better equipped to
understand health information, including the consequences of
FGM. This enhanced understanding empowers women and
parents to challenge harmful sociocultural norms and practices,
such as subjecting daughters to FGM, even in the face of societal
pressure to uphold the practice (93). Promoting literacy in
communities can serve as a powerful means of promoting
positive change and combating harmful practices like FGM. By
fostering a better-informed population, efforts to eliminate FGM
can be strengthened, leading to improved health outcomes and

enhanced gender equality.
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Strengths and limitations of the study

The strength of this study is using the Demographic and
(DHS)
household survey with a large sample size. Furthermore, the

Health Surveys dataset, a nationally representative
DHS dataset offers high response rates, rigorous interviewer
training, standardized data collection procedures across countries,
and consistent content over time, enhancing comparability across
populations both cross-sectionally and longitudinally. Employing
multilevel analysis accounted for the hierarchical nature of the
data, ensuring reliable estimates. However, the study also has
limitations. The cross-sectional design may limit the ability to
establish causality between variables, as it captures data at a
single point in time. Additionally, the study’s reliance on
secondary data introduces potential limitations, as the data’s
original purpose may not align perfectly with the study’s specific
objectives. Despite these drawbacks, the study provides valuable
insights into the prevalence and associated factors of female
genital mutilation among girls, contributing to the body of
knowledge addressing this critical public health issue.

Conclusion

The prevalence of female genital mutilation among daughters
aged 0-14 in sub-Saharan Africa remains high. This study has
identified community and individual-level factors associated with
FGM, highlighting the urgency of developing a systematic and
coordinated strategy and policy to eliminate this harmful practice
within one generation.

Disrupting the intergenerational trauma caused by FGM calls
for targeted efforts in raising awareness and transforming social
norms, religious perceptions, and attitudes. By doing so, we can
eradicating FGM. Public health
interventions must be designed to address specific risks,

pave the way toward

including daughters from older mothers, rural residents,

circumcised mothers, and those living in communities with low
literacy levels. Providing access to information, education, and

References

1. Bogale D, Markos D, Kaso M. Prevalence of female genital mutilation and its
effect on women’s health in bale zone, Ethiopia: a cross-sectional study. BMC
Public Health. (2014) 14(1):1076. doi: 10.1186/1471-2458-14-1076

2. Momoh C. Female genital mutilation. Curr Opin Obstet Gynecol. (2004) 16
(6):477-80. doi: 10.1097/00001703-200412000-00007

3. Unicef. Female genital mutilation/cutting: a Global concern. UNICEF’s data work
on FGM/C: Unicef (2016).

4. Stevenson K, Kelly B. New research on the global prevalence of female genital
mutilation/cutting: research, clinical, and policy implications. PLoS Med. (2022) 19
(9):¢1004096. doi: 10.1371/journal.pmed.1004096

5. Ahinkorah BO. Factors associated with female genital mutilation among women
of reproductive age and girls aged 0-14 in Chad: a mixed-effects multilevel analysis of
the 2014-2015 Chad demographic and health survey data. BMC Public Health. (2021)
21(1):286. doi: 10.1186/s12889-021-10293-y

6. Wakabi W. Africa battles to make female genital mutilation history. Lancet.
(2007) 369(9567):1069-70. doi: 10.1016/S0140-6736(07)60508-X

Frontiers in Reproductive Health

10.3389/frph.2023.1105666

counselling about FGM for both boys and girls is essential in
fostering a broader understanding of the harmful consequences
associated with the practice. Furthermore, involving men in the
prevention strategy, engaging in the conversation, and
encouraging their active support can have a significant impact on

the success of initiatives aimed at eliminating FGM.

Data availability statement

The original contributions presented in the study are included
in the article/Supplementary Material, further inquiries can be
directed to the corresponding author.

Author contributions

AAA and BWM conceptualized the design of this study. AAA
conducted the analysis and drafted the paper. All authors
contributed to the article and approved the submitted version.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

7. Michael Miller M, Moneti F, Lewnes A, Camilla L, Marta P, Claire A, et al.
Changing a harmful social convention: female genital mutilation/cutting. Florence,
Italy: UNICEF Innocenti Research Centre (2005).

8. World Health Organization. Eliminating female genital mutilation: An
interagency statement - OHCHR, UNAIDS, UNDP, UNECA, UNESCO, UNFPA,
UNHCR, UNICEF, UNIFEM, WHO. Geneva: World Health Organization (2008).
Available at: https://apps.who.int/iris/handle/10665/43839

9. Mandara MU. “5 Female genital cutting in Nigeria: view of Nigerian doctors on
the medicalization debate”. In: Shell-Duncan B, Hernlund Y, editors. Female
“circumcision” in Africa: culture controversy and change. Boulder, USA: Lynne
Rienner Publishers (2000). p. 95-108. doi: 10.1515/9781685850036-006

10. Yoder PS, Wang S, Johansen E. Estimates of female genital mutilation/cutting in
27 African countries and Yemen. Stud Fam Plann. (2013) 44(2):189-204. doi: 10.1111/
j.1728-4465.2013.00352.x

11. Moses T, George M, Natuhwera A. Increased women trafficking in Uganda;
analyzing the domestic and international legal framework. Analyzing the domestic
and international legal framework (2013).

frontiersin.org


https://doi.org/10.1186/1471-2458-14-1076
https://doi.org/10.1097/00001703-200412000-00007
https://doi.org/10.1371/journal.pmed.1004096
https://doi.org/10.1186/s12889-021-10293-y
https://doi.org/10.1016/S0140-6736(07)60508-X
https://apps.who.int/iris/handle/10665/43839
https://doi.org/10.1515/9781685850036-006
https://doi.org/10.1111/j.1728-4465.2013.00352.x
https://doi.org/10.1111/j.1728-4465.2013.00352.x
https://doi.org/10.3389/frph.2023.1105666
https://www.frontiersin.org/journals/reproductive-health
https://www.frontiersin.org/

Ayenew et al.

12. Pastor-Bravo MDM, Almansa-Martinez P, Jiménez-Ruiz I. Factors contributing
to the perpetuation and eradication of female genital mutilation/cutting in sub-
Saharan women living in Spain. Midwifery. (2022) 105:103207. doi: 10.1016/j.midw.
2021.103207

13. Perron L, Senikas V, Burnett M, Davis V. Female genital cutting. J Obstet
Gynaecol Can. (2013) 35(11):1028-45. doi: 10.1016/S1701-2163(15)30792-1

14. Gebremariam K, Assefa D, Weldegebreal F. Prevalence and associated factors of
female genital cutting among young adult females in Jigjiga district, eastern Ethiopia: a
cross-sectional mixed study. Int ] Womens Health. (2016) 8:357-65. doi: 10.2147/
IJWH.S111091

15. Muteshi JK, Miller S, Belizdin JM. The ongoing violence against women: female
genital mutilation/cutting. Reprod Health. (2016) 13(1):44. doi: 10.1186/s12978-016-
0159-3

16. Weny K, Silva R, Snow R, Legesse B, Diop N. Towards the elimination of FGM
by 2030: a statistical assessment. PLoS One. (2020) 15(10):¢0238782. doi: 10.1371/
journal.pone.0238782

17. Magoha GA, Magoha OB. Current global status of female genital mutilation: a
review. East Afr Med ]. (2000) 77(5):268-72. doi: 10.4314/eam].v77i5.46631

18. Parliament E. Resolution on an EU strategy to put an end to female genital
mutilation around the world (2019/2988(RSP) (2019). Available at: https://www.
europarl.europa.eu/doceo/document/B-9-2020-0090_EN.html (Accessed January 7,
2021).

19. Reisel D, Creighton S. Long term health consequences of female genital
mutilation (FGM). Maturitas. (2014) 80:48-51. doi: 10.1016/j.maturitas.2014.10.009

20. Kandala N-B, Ezejimofor MC, Uthman OA, Komba P. Secular trends in the
prevalence of female genital mutilation/cutting among girls: a systematic analysis.
BM]J Global Health. (2018) 3(5):e000549. doi: 10.1136/bmjgh-2017-000549

21. Martinelli M, Oll¢-Goig JE. Female genital mutilation in Djibouti. Afr Health Sci.
(2012) 12(4):412-5. doi: 10.4314/ahs.v12i4.2

22. The Statistics Committee of the Ministry of National Economy of the Republic
of Kazakhstan (Statistics Committee of the MNE RK), the United Nations Children’s
Fund (UNICEF), the United Nations Population Fund (UNFPA).

23. Odukogbe A-TA, Afolabi BB, Bello OO, Adeyanju AS. Female genital
mutilation/cutting in Africa. Transl Androl Urol. (2017) 6(2):138. doi: 10.21037/tau.
2016.12.01

24. World Health Organization. WHO guidelines on the management of health
complications from female genital mutilation. Department of Reproductive Health
and Research, WHO (2016). Available at: http://www.who.int/reproductivehealth/
topics/fgm/management-healthcomplications-fgm/en/ (Accessed February 2, 2021).

25. Gonzalez-Timoneda A, Gonzilez-Timoneda M, Cano Sdnchez A, Ruiz Ros V.
Female genital mutilation consequences and healthcare received among migrant
women: a phenomenological qualitative study. Int ] Environ Res Public Health.
(2021) 18(13):18. doi: 10.3390/ijerph18137195

26. Noah Pinheiro YA. Associations between female genital mutilation/cutting and
HIV: a review of the evidence. Afr ] AIDS Res. (2019) 18(3):181-91. doi: 10.2989/
16085906.2019.1637913

27. Monjok E, Essien EJ, Holmes L Jr. Female genital mutilation: potential for HIV
transmission in sub-Saharan Africa and prospect for epidemiologic investigation and
intervention. Afr J Reprod Health. (2007) 11(1):33-42. doi: 10.2307/30032486

28. Sarayloo K, Latifnejad Roudsari R, Elhadi A. Health consequences of the female
genital mutilation: a systematic review. Galen Med J. (2019) 8:e1336. doi: 10.31661/
gm;j.v0i0.1336

29. Amin MM, Rasheed S, Salem E. Lower urinary tract symptoms following female
genital mutilation. Int ] Gynaecol Obstet. (2013) 123(1):21-3. doi: 10.1016/j.ijgo.2013.
06.010

30. Almroth L, Elmusharaf S, El Hadi N, Obeid A, El Sheikh MA, Elfadil SM, et al.
Primary infertility after genital mutilation in girlhood in Sudan: a case-control study.
Lancet. (2005) 366(9483):385-91. doi: 10.1016/S0140-6736(05)67023-7

31. Varol N, Dawson A, Turkmani S, Hall JJ, Nanayakkara S, Jenkins G, et al.
Obstetric outcomes for women with female genital mutilation at an Australian
hospital, 2006-2012: a descriptive study. BMC Pregnancy Childbirth. (2016) 16
(1):328. doi: 10.1186/s12884-016-1123-5

32. Berg RC, Underland V. The obstetric consequences of female genital mutilation/
cutting: a systematic review and meta-analysis. Obstet Gynecol Int. (2013) 2013:2-6.
doi: 10.1155/2013/496564

33. Berardi ], Teillet J, Godard J, Laloux V, Allane P, Franjou M. Conséquences
obstétricales de l'excision féminine: étude chez 71 femmes africaines excisées.
J Gynecol Obstet Biol Reprod. (1985) 14(6):743-6. doi: 10.1155/2013/496564

34. Browning A, Allsworth JE, Wall LL. The relationship between female genital
cutting and obstetric fistulas. Obstet Gynecol. (2010) 115(3):578. doi: 10.1097/A0G.
0b013e3181d012cd

35. Chibber R, El-Saleh E, El Harmi J. Female circumcision: obstetrical and
psychological sequelae continues unabated in the 21st century. | Matern-Fetal
Neonatal Med. (2011) 24(6):833-6. doi: 10.3109/14767058.2010.531318

Frontiers in Reproductive Health

10.3389/frph.2023.1105666

36. De Silva S. Obstetric sequelae of female circumcision. Eur ] Obstet Gynecol
Reprod Biol. (1989) 32(3):233-40. doi: 10.1016/0028-2243(89)90041-5

37. Ndiaye P, Diongue M, Faye A, Ouedraogo D, Dia AT. Female genital mutilation
and complications in childbirth in the province of gourma (Burkina Faso). Sante
Publique. (2010) 22(5):563-70. doi: 10.3917/spub.105.0563

38. World Health Organization. A systematic review of the health complications of
female genital mutilation, including sequelae in childbirth. Geneva, Switzerland:
World Health Organization (2000).

39. Banks E, Meirik O, Farley T, Akande O, Bathija H, Ali M. Female genital
mutilation and obstetric outcome: WHO collaborative prospective study in six
African countries. Lancet. (2006) 367(9525):1835-41. doi: 10.1016/S0140-6736(06)
68805-3

40. O'Neill S, Pallitto C. The consequences of female genital mutilation on psycho-
social well-being: a systematic review of qualitative research. Qual Health Res. (2021)
31(9):1738-50. doi: 10.1177/10497323211001862

41. Behrendt A, Moritz S. Posttraumatic stress disorder and memory problems after
female genital mutilation. Am ] Psychiatry. (2005) 162(5):1000-2. doi: 10.1176/appi.
ajp.162.5.1000

42. Andersson S, Rymer J, Joyce D, Momoh C, Gayle C. Sexual quality of life in
women who have undergone female genital mutilation: a case—control study. BJOG.
(2012) 119(13):1606-11. doi: 10.1111/1471-0528.12004

43. Klein E, Helzner E, Shayowitz M, Kohlhoff S, Smith-Norowitz TA. Female
genital mutilation: health consequences and complications-a short literature review.
Obstet Gynecol Int. (2018) 2018:7365715. doi: 10.1155/2018/7365715

44. United nations children’s fund, female genital mutilation/cutting: a statistical
overview and exploration of the dynamics of change. New York: UNICEF (2013).

45. Varol N, Turkmani S, Black K, Hall ], Dawson A. The role of men in
abandonment of female genital mutilation: a systematic review. BMC Public Health.
(2015) 15(1):1-14. doi: 10.1186/s12889-015-2373-2

46. Insight 1. The dynamics of social change towards the abandonment of female
genital mutilation/cutting in five African countries. Innocenti Insight. (2010) 5:6-23.

47. Tarr-Attia CK, Boiwu GH, Martinez-Pérez G. ‘Birds of the same feathers fly
together’: midwives’ experiences with pregnant women and FGM/C complications -
a grounded theory study in Liberia. Reprod Health. (2019) 16(1):18. doi: 10.1186/
512978-019-0681-1

48. Agboli AA, Richard F, Aujoulat I. When my mother called me to say that the
time of cutting had arrived, I just escaped to Belgium with my daughter”:
identifying turning points in the change of attitudes towards the practice of female
genital mutilation among migrant women in Belgium. BMC Womens Health.
(2020) 20(1):107. doi: 10.1186/s12905-020-00976-w

49. Assembly UG. Intensifying global efforts for the elimination of female genital
mutilations. UN GA, A/C (2012);3:67.

50. Nabaneh S, Muula AS. Female genital mutilation/cutting in Africa: a complex
legal and ethical landscape. Int J Gynaecol Obstet. (2019) 145(2):253-7. doi: 10.
1002/ijgo.12792

51. Oladeji O, Haithar A, Zemzem S, Harriet A. Strategies for elimination of female
genital mutilation in Ethiopia; a meta synthesis of national and regional studies.
African Journal of Gender and Women Studies. (2022) 7:1-7.

52. Plant D, Barton A. Adding value to real-world data: the role of biomarkers.
Rheumatology (Oxford). (2020) 59(1):31-8. doi: 10.1093/rheumatology/kez113

53. Vaessen M, Thiam M, Le T. Household sample surveys in developing and
transition countries. Studies in methods, series F 96. United Nations, Department of
Economic and Social Affairs, Statistics Division. (2005).

54. Gould W. Stata statistical software: Release 17. College Station, TX: StataCorp
LLC (2021).

55. Austin PC, Stryhn H, Leckie G, Merlo J. Measures of clustering and
heterogeneity in multilevel Poisson regression analyses of rates/count data. Stat
Med. (2018) 37(4):572-89. doi: 10.1002/sim.7532

56. Farouki L, El-Dirani Z, Abdulrahim S, Akl C, Akik C, McCall SJ. The global
prevalence of female genital mutilation/cutting: a systematic review and meta-
analysis of national, regional, facility, and school-based studies. PLoS Med. (2022)
19(9):€1004061. doi: 10.1371/journal.pmed.1004061

57. De Schrijver L, Van Baelen L, Van Eekert N, Leye E. Towards a better estimation
of prevalence of female genital mutilation in the European union: a situation analysis.
Reprod Health. (2020) 17(1):105. doi: 10.1186/s12978-020-00947-2

58. Ezeoke GG, Adeniran AS, Adesina KT, Fawole AA, Ijaiya MA, Olarinoye AO.
Female adolescents and the future of female genital mutilation/cutting: a report from
an endemic area. Afr Health Sci. (2021) 21(4):1808-16. doi: 10.4314/ahs.v21i4.38

59. Pashaei T, Ponnet K, Moeeni M, Khazaee-pool M, Majlessi F. Daughters at risk
of female genital mutilation: examining the determinants of mothers’ intentions to
allow their daughters to undergo female genital mutilation. PLoS One. (2016) 11(3):
€0151630. doi: 10.1371/journal.pone.0151630

60. Fagbamigbe AF, Morhason-Bello IO, Kareem YO, Idemudia ES. Hierarchical
modelling of factors associated with the practice and perpetuation of female genital

frontiersin.org


https://doi.org/10.1016/j.midw.2021.103207
https://doi.org/10.1016/j.midw.2021.103207
https://doi.org/10.1016/S1701-2163(15)30792-1
https://doi.org/10.2147/IJWH.S111091
https://doi.org/10.2147/IJWH.S111091
https://doi.org/10.1186/s12978-016-0159-3
https://doi.org/10.1186/s12978-016-0159-3
https://doi.org/10.1371/journal.pone.0238782
https://doi.org/10.1371/journal.pone.0238782
https://doi.org/10.4314/eamj.v77i5.46631
https://www.europarl.europa.eu/doceo/document/B-9-2020-0090_EN.html
https://www.europarl.europa.eu/doceo/document/B-9-2020-0090_EN.html
https://doi.org/10.1016/j.maturitas.2014.10.009
https://doi.org/10.1136/bmjgh-2017-000549
https://doi.org/10.4314/ahs.v12i4.2
https://doi.org/10.21037/tau.2016.12.01
https://doi.org/10.21037/tau.2016.12.01
http://www.who.int/reproductivehealth/topics/fgm/management-healthcomplications-fgm/en/
http://www.who.int/reproductivehealth/topics/fgm/management-healthcomplications-fgm/en/
https://doi.org/10.3390/ijerph18137195
https://doi.org/10.2989/16085906.2019.1637913
https://doi.org/10.2989/16085906.2019.1637913
https://doi.org/10.2307/30032486
https://doi.org/10.31661/gmj.v0i0.1336
https://doi.org/10.31661/gmj.v0i0.1336
https://doi.org/10.1016/j.ijgo.2013.06.010
https://doi.org/10.1016/j.ijgo.2013.06.010
https://doi.org/10.1016/S0140-6736(05)67023-7
https://doi.org/10.1186/s12884-016-1123-5
https://doi.org/10.1155/2013/496564
https://doi.org/10.1155/2013/496564
https://doi.org/10.1097/AOG.0b013e3181d012cd
https://doi.org/10.1097/AOG.0b013e3181d012cd
https://doi.org/10.3109/14767058.2010.531318
https://doi.org/10.1016/0028-2243(89)90041-5
https://doi.org/10.3917/spub.105.0563
https://doi.org/10.1016/S0140-6736(06)68805-3
https://doi.org/10.1016/S0140-6736(06)68805-3
https://doi.org/10.1177/10497323211001862
https://doi.org/10.1176/appi.ajp.162.5.1000
https://doi.org/10.1176/appi.ajp.162.5.1000
https://doi.org/10.1111/1471-0528.12004
https://doi.org/10.1155/2018/7365715
https://doi.org/10.1186/s12889-015-2373-2
https://doi.org/10.1186/s12978-019-0681-1
https://doi.org/10.1186/s12978-019-0681-1
https://doi.org/10.1186/s12905-020-00976-w
https://doi.org/10.1002/ijgo.12792
https://doi.org/10.1002/ijgo.12792
https://doi.org/10.1093/rheumatology/kez113
https://doi.org/10.1002/sim.7532
https://doi.org/10.1371/journal.pmed.1004061
https://doi.org/10.1186/s12978-020-00947-2
https://doi.org/10.4314/ahs.v21i4.38
https://doi.org/10.1371/journal.pone.0151630
https://doi.org/10.3389/frph.2023.1105666
https://www.frontiersin.org/journals/reproductive-health
https://www.frontiersin.org/

Ayenew et al.

mutilation in the next generation of women in Africa. PLoS One. (2021) 16(4):
€0250411. doi: 10.1371/journal.pone.0250411

61. Karmaker B, Kandala N-B, Chung D, Clarke A. Factors associated with female
genital mutilation in Burkina Faso and its policy implications. Int J Equity Health.
(2011) 10(1):1-9. doi: 10.1186/1475-9276-10-20

62. Sabahelzain MM, Gamal Eldin A, Babiker S, Kabiru CW, Eltayeb M. Decision-
making in the practice of female genital mutilation or cutting in Sudan: a cross-
sectional study. Glob Health Res Policy. (2019) 4(1):1-8. doi: 10.1186/s41256-019-
0096-0

63. United Nations Children’s Fund, Gupta GR. Female genital mutilation/cutting: a
statistical overview and exploration of the dynamics of change. Reprod Health Matters.
(2013) 7:184-90.

64. Freymeyer RH, Johnson BE. An exploration of attitudes toward female genital cutting
in Nigeria. Popul Res Policy Rev. (2007) 26:69-83. doi: 10.1007/s11113-006-9016-3

65. Dailly S, Mulcahy-Bowman A. Where is the trust. Women’s health and FGM
prevalence Barton hill settlement, Bristol (2014).

66. Gangoli G, Gill AK, Mulvihill N, Hester M. Perception and barriers: reporting
female genital mutilation. J Aggress Confl Peace Res. (2018) 10:251-60. doi: 10.1108/
JACPR-09-2017-0323

67. Leedam E. Traditional birth attendants. Int ] Gynaecol Obstet. (1985) 23
(4):249-74. doi: 10.1016/0020-7292(85)90020-7

68. Shiddo D, Nour HM. Factors associated with female genital mutilation among
daughters of reproductive aged women at academic charity teaching hospital
(ACTH). Clin J Obstet Gynecol. (2021) 4:73-74. doi: 10.29328/journal.cjog.1001092.

69. Shakirat GO, Alshibshoubi MA, Delia E, Hamayon A, Rutkofsky IH. An
overview of female genital mutilation in Africa: are the women beneficiaries or
victims? Cureus. (2020) 12(9):€10250. doi: 10.7759/cureus.10250

70. Ayenew AA, Nigussie AA, Zewdu BF. Childbirth at home and associated factors
in Ethiopia: a systematic review and meta-analysis. Arch Public Health. (2021) 79
(1):48. doi: 10.1186/s13690-021-00569-5

71. Ahinkorah BO, Hagan JE, Ameyaw EK, Seidu A-A, Budu E, Sambah F, et al.
Socio-economic and demographic determinants of female genital mutilation in sub-
Saharan Africa: analysis of data from demographic and health surveys. Reprod
Health. (2020) 17(1):162. doi: 10.1186/s12978-020-01015-5

72. Temin M, Montgomery MR, Engebretsen S, Barker KM. Girls on the move:
adolescent girls and migration in the developing world. New York: PopulationCouncil.
UNICEF (2013). Female genital mutilation/cutting: a statistical overview and exploration
of the dynamics of change. New York: UNICEF (2013). Available at: https://www.unicef.
org/cbsc/files/UNICEF_FGM _report_July_2013_Hi_res.pdf (Accessed March 29, 2020).

73. El-Dirani Z, Farouki L, Akl C, Ali U, Akik C, McCall SJ. Factors associated with
female genital mutilation: a systematic review and synthesis of national, regional and
community-based studies. BM] Sex Reprod Health. (2022) 48(3):169. doi: 10.1136/
bmjsrh-2021-201399

74. Ali AAA, Okud A, Mohammed AA, Abdelhadi MA. Prevalence of and factors
affecting female genital mutilation among schoolgirls in eastern Sudan. Int
] Gynaecol Obstet. (2013) 120(3):288-9. doi: 10.1016/j.ijg0.2012.09.018

75. Batyra E, Coast E, Wilson B, Cetorelli V. The socioeconomic dynamics of trends
in female genital mutilation/cutting across Africa. BMJ Global Health. (2020) 5(10):
€003088. doi: 10.1136/bmjgh-2020-003088

Frontiers in Reproductive Health

1

10.3389/frph.2023.1105666

76. Hicks E. Infibulation: female mutilation in Islamic NorthEastern Africa. 1st ed.
New York: Routledge (1993). doi: 10.4324/9781351294522

77. Chen X, Orom H, Hay JL, Waters EA, Schofield E, Li Y, et al. Differences in rural
and urban health information access and use. J Rural Health. (2019) 35(3):405-17.
doi: 10.1111/jrh.12335

78. Mohammed ES, Seedhom AE, Mahfouz EM. Female genital mutilation: current
awareness, believes and future intention in rural Egypt. Reprod Health. (2018) 15
(1):175. doi: 10.1186/s12978-018-0625-1

79. Andro A, Lesclingand M, Grieve M, Reeve P. Female genital mutilation.
Overview and current knowledge. Population. (2016) 71(2):217-96. doi: 10.3917/
popu.1602.0224

80. StataCorp L. Statacorp stata statistical software: Release 14. College Station, TX,
USA: StataCorp LP (2015).

81. Pashaei T, Rahimi A, Ardalan A, Felah A, Majlessi F. Related factors of female
genital mutilation (FGM) in ravansar (Iran). ] Women’s Health Care. (2012) 1
(2):1000108. doi: 10.4172/2167-0420.1000108

82. Afifi M. Women’s empowerment and the intention to continue the practice of
female genital cutting in Egypt. Arch Iran Med. (2009) 12(2):154-60. PMID:
19249886. (2009).

83. Dalal K, Lawoko S, Jansson B. Women’s attitudes towards discontinuation of
female genital mutilation in Egypt. J Inj Violence Res. (2010) 2(1):41-5. doi: 10.
5249/jivr.v2il.33

84. Shell-Duncan B, Herniund Y. Are there “stages of change” in the practice of
female genital cutting? Qualitative research finding from Senegal and the Gambia.
Afr ] Reprod Health. (2006) 10(2):57-71. doi: 10.2307/30032459

85. Williams-Breault BD. Eradicating female genital mutilation/cutting: human
rights-based approaches of legislation, education, and community empowerment.
Health Hum Rights. (2018) 20(2):223-33. doi: 10.1016/j.socscimed.2011.07.022

86. Hernlund Y, Shell-Duncan B. Contingency, context, and change:
negotiating female genital cutting in the Gambia and Senegal. Afr Today.
(2007) 4:43-57.

87. Ahanonu E, Victor O. Mothers’ perceptions of female genital mutilation. Health
Educ Res. (2014) 29(4):683-9. doi: 10.1093/her/cyt118

88. World Health Organization. Eliminating female genital multilation: na
interagency statement (2008), p. 40.

89. Mackie G. Ending footbinding and infibulation: a convention account. Am Sociol
Rev. (1996) 61(6):999-1017. doi: 10.2307/2096305

90. Toubia N. Female circumcision/female genital mutilation/circoncision féminine/
mutilation génitale féminine. Afr ] Reprod Health. (1998) 2(2):6-11. doi: 10.1136/bmj.
307.6902.460

91. Australian Institute of Health and Welfare. Discussion of female genital
mutilation/cutting data in Australia. Cat. no. PHE 253. Canberra: ATHW (2019).

92. Azkona EM, Sianes A, Cobo IL. Facing FGM/C through intercultural education:
a methodology for secondary school communities. Procedia Soc Behav Sci. (2014)
132:557-63. doi: 10.1016/j.sbspro.2014.04.353

93. Oyefara J. Female genital mutilation (FGM) and theory of promiscuity: myths,
realities and prospects for change in Oworonshoki community, Lagos state, Nigeria.
Genus. (2014) 70:7-33. doi: 10.11564/29-1-696

frontiersin.org


https://doi.org/10.1371/journal.pone.0250411
https://doi.org/10.1186/1475-9276-10-20
https://doi.org/10.1186/s41256-019-0096-0
https://doi.org/10.1186/s41256-019-0096-0
https://doi.org/10.1007/s11113-006-9016-3
https://doi.org/10.1108/JACPR-09-2017-0323
https://doi.org/10.1108/JACPR-09-2017-0323
https://doi.org/10.1016/0020-7292(85)90020-7
https://doi.org/10.29328/journal.cjog.1001092
https://doi.org/10.7759/cureus.10250
https://doi.org/10.1186/s13690-021-00569-5
https://doi.org/10.1186/s12978-020-01015-5
https://www.unicef.org/cbsc/files/UNICEF_FGM_report_July_2013_Hi_res.pdf
https://www.unicef.org/cbsc/files/UNICEF_FGM_report_July_2013_Hi_res.pdf
https://doi.org/10.1136/bmjsrh-2021-201399
https://doi.org/10.1136/bmjsrh-2021-201399
https://doi.org/10.1016/j.ijgo.2012.09.018
https://doi.org/10.1136/bmjgh-2020-003088
https://doi.org/10.4324/9781351294522
https://doi.org/10.1111/jrh.12335
https://doi.org/10.1186/s12978-018-0625-1
https://doi.org/10.3917/popu.1602.0224
https://doi.org/10.3917/popu.1602.0224
https://doi.org/10.4172/2167-0420.1000108
https://pubmed.ncbi.nlm.nih.gov/19249886
https://doi.org/10.5249/jivr.v2i1.33
https://doi.org/10.5249/jivr.v2i1.33
https://doi.org/10.2307/30032459
https://doi.org/10.1016/j.socscimed.2011.07.022
https://doi.org/10.1093/her/cyt118
https://doi.org/10.2307/2096305
https://doi.org/10.1136/bmj.307.6902.460
https://doi.org/10.1136/bmj.307.6902.460
https://doi.org/10.1016/j.sbspro.2014.04.353
https://doi.org/10.11564/29-1-696
https://doi.org/10.3389/frph.2023.1105666
https://www.frontiersin.org/journals/reproductive-health
https://www.frontiersin.org/

Ayenew et al.

Appendix

10.3389/frph.2023.1105666

TABLE Al Table showing independent variables and their description/categorization.

Individual-level variables

Age of the mother

The current age of the mother was recorded into three categories (“15-19”, “20-34”, and “35-49”)

Wealth index

The dataset contained a wealth index that was created using principal component analysis and coded as “Poorest”,
“Poorer”, “Middle”, “Richer”, and “Richest” in the EDHS dataset. For our study, we recorded this into the three categories

“Poor” (which includes Poorest and Poorer), “Middle”, and “Rich” (which includes the Richest and Richer categories)

Working status of the parents

For both the mother and father, working status was recorded and categorized as “working” and “not working”

Daughter’s Place of birth

This variable was categorized into two: “health facility” and “home”

Educational status of the parents

This is the minimum educational level that a mother and a father achieved and recorded into three groups as “no

formal education”, “primary education”, and “secondary education and above”

Marital status

This was the current marital status of the mother and recorded into three categories as “Single” (including never in
union), “married” (included married and living with partner), and “others” (included divorced and no longer living
together with their partner)

Sex of household

The variable sex of the household was coded as “man” and “women” without change

Ever heard of FGM

The variable ever heard of FGM was coded as “yes” and “no”, used without change

Female circumcision required by religion

» o«

This variable was recoded as “yes”, “no”, and “not sure” (which includes “no religion” and “I don’t know”)

continue or be stopped)

Mother’s perception about FGM (Female circumcision:

This variable was recoded as “continued”, “stopped”, and “not sure” (which includes “it depends” and “I don’t know”)

Mother circumcision status

The variable of the mother’s circumcision status was coded as “yes” and “no”, used without change

Media exposure

Media exposure was recorded after generating the sum of three media (listening to radio, watching TV, and reading
magazines) per week for each, and then “yes” was given for those who had at least one media exposure, and “no” was
given for those who had no exposure

Mothers age at circumcision

The variable age at circumcision was recorded as “during infancy” which includes those who had circumcision
before their 1 year of birth, and “not infancy” for those who had FGM after 1 year of their childhood life

Community-level literacy

Community literacy

The variable community literacy was recorded as “low” (including cannot read at all), “medium” (including reading
only part of a sentence), and “high” (including being able to read the whole sentence)

Types of place of residence

The variable place of residence coded as “rural” and “urban” without change

Country income

The variable Country income was recorded as “low income” and “lower middle-income” according to the world
bank report of 2022

Sub-region

Sub-region was recoded as five regions “Eastern” “southern” “central” “West” “North” as to UN 2022 report
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