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Abstract

This manuscript considers intravaginal practices prevalent among African and African-American women, with the aim of providing
a framework for how these practices may affect vaginal health and the vaginal microbiota, and consequently, impact pregnancy
outcomes. Intravaginal practices are influenced by traditional socio-cultural beliefs and gender norms, with prominent practices
including intravaginal insertion of substances (herbs and traditional medicines), intravaginal cleansing (douching), and anatomical
modification of the female organs (labia elongation and female genital mutilation). Common motivations for such practices
included hygiene, prevention of infection, enhancement of sexual pleasure, and compliance with societal or cultural norms.
The use of soaps and other chemicals for vaginal douching has been reported to reduce diversity of the vaginal microbiota
and lower pH, thus increasing the chances of bacterial vaginosis, but the evidence is minimal. The practice of vaginal insertion of
natural or other substances is associated with physical abrasions, disruption of the vaginal flora, bacterial vaginosis, and HIV and
other infections, but effects on pregnancy outcomes and the vaginal microbiota are unclear. Finally, female genital mutation has
been reported to have immediate and prolonged physiological and psychological effects, including frequent infections and chronic
inflammation, but similar to most other practices, consequences for preterm birth remain understudied and for the vaginal
microbiota, unknown. Overall, findings identify the need for additional research, focusing on how these common practices
influence both birth outcomes and the vaginal microbiota, so that nurses, midwives, physicians, and other providers
worldwide are better equipped to assess and care for pregnant women.
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et al., 2015; Ravel et al., 2011; Zhou et al., 2007). Women of
African ancestry are, instead, more likely to have a bacterial
community characterized by higher diversity and higher pH,
with either a reduction in Lactobacillus species overall, or a
predominance of the less protective L. iners. L. iners produces
less acid than other Lactobacillus spp. (Callahan et al., 2017;
Fettweis et al., 2014; Ravel et al., 2011) and is associated with
less stable, more transitional communities (Wertz et al., 2008).

The Vaginal Microbiota

The vaginal microbiota provides a physiological barrier against
the proliferation and ascension of pathogenic organisms. This
occurs through multiple mechanisms including the production
of lactic acid and bacteriocins, principally by organisms of the
acid-producing Lactobacillus species (Amabebe & Anumba,
2018; Breshears et al., 2015; Kaewsrichan et al., 2006; Witkin
et al., 2007), and competitive exclusion (Ojala et al., 2014;
Voravuthikunchai et al., 2006). Recent studies, using 16S
rRNA sequencing technology, have identified ethnic/racial dif-
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ferences in the composition of the vaginal microbiota, with
women of European ancestry significantly more likely to
demonstrate a vaginal microbiota dominated by Lactobacillus
species, especially the more protective L. crispatus, than
women of African ancestry, including African-American
women (Fettweis et al., 2014; Hyman et al., 2014; Maclntyre
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A vaginal microbiota less dominated by L. crispatus is also
more hospitable to the proliferation of anaerobic bacteria asso-
ciated with bacterial vaginosis (BV), and to colonization by
infectious organisms including Neisserria gonorrhoeae, Trepo-
nema pallidum, and human immunodeficiency virus (HIV;
Bryant et al., 2010; Culhane & Goldenberg, 2011; Dareng
et al., 2016; Fettweis et al., 2014; Spong et al., 2011). Intrava-
ginal infection, in turn, increases the inflammatory milieu of
the reproductive track and the risk of ascending uterine infec-
tion, a leading cause of preterm birth (PTB; Combs et al., 2014;
Gomez-Lopez et al., 2019; Murphy & Mitchell, 2016; Romero
et al., 2014).

To date, only minimally considered in regard to the compo-
sition of the vaginal microbiota or the risk of PTB are various
common, potentially impactful, and culturally-influenced
intravaginal practices (IVPs) carried out by or on women
around the world (Martin Hilber et al., 2010). Intravaginal
practices are influenced by traditional socio-cultural beliefs,
gender norms, personal hygiene, and sexuality (Francis et al.,
2013). Such practices often involve intravaginal cleansing,
including washing the inside of the vagina with fingers, water,
soap and/or other substances; intravaginal insertion of sub-
stances including herbs, leaves, or other traditional medicines;
and anatomical modification of the female organs including
labia elongation and female genital mutilation (World Health
Organization [WHO], 2012). Of these practices, labia elonga-
tion and female genital mutilation (FGM) are associated with
the acquisition of BV, and FGM is also a known risk factor for
HIV (Gayle & Rymer, 2016; Iavazzo et al., 2013; Smolak,
2014). Moreover, each of these practices carries the potential
to disrupt vaginal microbial homeostasis. For example, douch-
ing with water, soap, or herbs may alter vaginal pH, thereby
favoring colonization by opportunistic organisms. The inser-
tion of abrasive leaves or stones, labial elongation, or FGM,
may all irritate, or in the case of FGM destroy, intra- or extra-
vaginal tissue, initiating an inflammatory response. Given the
known association between the vaginal microbiota and repro-
ductive health (Kroon et al., 2018), and between inflammation
and preterm birth (Romero et al., 2014), a better understanding
of the impact of culturally related, intra-vaginal practices on
maternal health, vaginal microbiota, and birth outcomes is
essential.

Purpose

The purpose of this manuscript is to review common cultural
and traditional customs among women of two historically and
culturally unique sub-Saharan countries, Liberia, West Africa,
and Rwanda, East Africa, and those among African-American
women in the United States. The African-American population
is ancestrally-related to West Africans as a result of the slave
trade perpetuated for centuries off the western coast of Africa,
but minimally if at all, ancestrally-related to East African popu-
lations (Bryc et al., 2015; Eltis & Richardson, 2010; Zakharia
et al., 2009). The cultural practices of these groups will be
considered in light of their known or potential influence on the

vaginal microbiota and the risk of PTB. We conclude with
considerations for nursing practice and future nursing research
aimed at gaining a better understanding of the cultural and
ancestral factors influencing the composition of the vaginal
microbiota, in order to improve women’s health and birth out-
comes worldwide.

Cross-Cultural Intravaginal Practices and
Health Implications

Herbs, Leaves, and Roots

In sub-Saharan Africa, intravaginal practices vary from country
to country based on the social and cultural norms of the ethnic
groups (Francis et al., 2013; Hull et al., 2011; Martin Hilber
et al., 2012; Smit et al., 2011), but often include intravaginal
insertion of herbs, leaves, or roots to dry, warm, and tighten the
vagina prior to sexual intercourse, with the goal of enhancing
sexual pleasure for the male partner, thereby ensuring fidelity
(Hull et al., 2011, Levin, 2005). In many African cultures, the
use of natural products to promote “dry sex” is a social norm
that women are expected to fulfill (Levin, 2005), while vaginal
wetness is associated with possible infection, moral “dirtiness”
and unfaithfulness or promiscuity (Francis et al., 2013; Lees
et al., 2014). Typically, these traditional practices are consid-
ered part of transitioning to womanhood (Lees et al., 2014) and
are often taught by older females (aunts, mothers or grand-
mothers) to younger females (Lees et al., 2014). Others, for
example, in Zambia, are taught by “Alengizis”, the traditional
marriage counselors for girls (Alcaide et al., 2014).

A multi-country study in Asia and Africa, reported that
intravaginal insertion of a variety of substances was very com-
mon in African countries, with 89.4% of women in Mozambi-
que and 79% of women in South Africa reporting the insertion
of traditional herbs, cotton wool, cloth, paper, talc, and/or alum
(aluminum-potassium-sulfate used to purify water; Hull et al.,
2011). Adverse effects of vaginal practices specifically identi-
fied in the report included, genital irritation or pain, bleeding or
sores, genital itching, and dyspareunia, suggesting that the
intravaginal insertion of such substances may cause physical
abrasions and disruptions of the vaginal flora (Duby et al.,
2017), and linking them potentially to BV (Mbizvo et al.,
2004; Myer et al., 2005) and HIV (Low et al., 2011). In regard
to the vaginal microbiota, findings from a more recent study
conducted in Ghana (McCarthy et al., 2015) reported a strong
negative correlation between vaginal lactobacilli colonization
and the use of intravaginal herbs (r = —0.954, p < 0.05) and
commercial products (r = — 0.700, p < 0.05). Notably, the
authors detected no Lactobacillus spp. in 78.7% of the sample
(n = 141) suggesting that these practices may alter the vaginal
microbiota in a way that contributes to a less protective state.
Douching, reported by over 80% of those surveyed, was the
least negatively correlated with Lactobacillus colonization.

In addition to herbal preparations, Tanzanian women
reported inserting snuff (pulverized tobacco), salt, and alum
(Lees et al., 2014), while Ugandan women reported inserting
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Oma (laundry detergent), Coca-Cola, and salt directly or mixed
with clarified butter (ghee), into the vagina with a finger. This
range of products used for vaginal insertion is consistent with
research conducted in South Africa (Humphries et al., 2019)
and Zimbabwe (Turner et al., 2010). In Zimbabwe, the median
time that products were left in the vagina was 75 minutes
(Turner et al., 2010), while in Kwa-Zulu-Natal, South Africa
products were inserted for several hours before intercourse
(Humphries et al., 2019). Importantly, the desire to restore or
return the vagina to its “natural” or “optimal” state of “being a
virgin” was identified as a strong motivator for the insertion of
products intravaginally (Gafos et al., 2010; Humphries et al.,
2019; Lees et al., 2014). In other instances, local botanical
species, were used to elongate the labia minora (Koster &
Price, 2008) in a practice purported to increase sexual wetness
or dryness for the sexual pleasure of both partners.

Indications for the insertion of herbs during pregnancy vary,
with one example being in Rwanda, where there exists a cul-
tural belief that a mythic disease, known as [fumbi systemati-
cally affects pregnant women (Umulisa Rwagitare, 2011).
While there is no equivalent translation for Ifumbi in the Eng-
lish language, it is identified by the presence of vague symp-
toms, including stomachache, difficulties in defecating and
urination, and other non-specific symptoms. It is also fre-
quently cited as being responsible for wounds and sores on the
nipples (Musafili et al., 2017; Umulisa Rwagitare, 2011). A
variety of traditional medicines are used in East Africa to treat
the symptoms and causes of [fumbi, with most based on herbs,
and the route of administration varying depending on the com-
munity (Beste et al., 2015). Typically, one of three routes of
administration are used to treat Ifumbi, including oral admin-
istration, topical application, and intravaginal application. The
vaginal route is used when vaginal pain is among the symp-
toms, and most commonly involves insertion of the chosen
herb directly into the vagina (Umulisa Rwagitare, 2011). Less
commonly, the woman is encouraged to bathe in water contain-
ing the herb. Users typically report positive benefits from the
treatment, however, to date no controlled study has been con-
ducted to identify a potential pharmacologically active
mechanism by which the traditional treatment alleviates or
prevents [fumbi (Umulisa Rwagitare, 2011).

With the exception of the Ghana study described above by
McCarthy and colleagues (2015), there is no other published
information about whether, or how, the traditional treatments
for Ifumbi or intravaginal insertion of traditional herbs, medi-
cines, or other products, influence the normal vaginal flora of
pregnant or non-pregnant women. Additionally, among the
reported studies, there is no clarity about whether such prac-
tices provide protection against, or increase the risk of, PTB or
other adverse birth outcomes. As the introduction of herb-based
treatments in the vagina may alter the natural vaginal pH and/or
irritate the lining of the vagina, the risk of bacterial vaginosis or
other infection is possible, as is the initiation of an inflamma-
tory chain reaction leading to PTB. To date, however, the
effects of most of these intravaginal practices on PTB have not
been reported, nor has modern sequencing technology been

employed to evaluate changes in the composition of the vaginal
microbiota in response to traditional herbal treatments, includ-
ing treatments for /fumbi.

Intravaginal Cleansing

Intravaginal cleansing, or douching, with the fingers or water,
with or without soap, or with a dry cloth, is a common practice
during bathing and before and after sex to promote hygiene and
remove menstrual blood and vaginal discharge in Sub-Saharan
Africa (Hull et al., 2011; Lees et al., 2014) as well as in the U.S.
(Diclemente et al., 2012). For many women, vaginal cleanli-
ness is associated with a sense of well-being and protection
from sexually transmitted infections. In Ghana (Ziba et al.,
2019), women reported douching with lemon juice, antiseptics,
and vinegar for the purposes of cleanliness.

In the U.S., vaginal douching, most often with a mixture of
vinegar and water, is the most common intravaginal cleansing
method practiced among reproductive-aged women, especially
African-American women (Chandra et al., 2005, Cotrell, 2010;
Crann et al., 2018). In a comprehensive 2010 review of the
practice of douching among over 7,600 women in the U.S.
(Cotrell, 2010), 32% of the total women participating in the
2002 U.S. National Survey on Family Growth reported
douching in the last month, with the percentage among
African-American women being 59%. In the Cotrell study, the
prevalence of douching was inversely related to educational
attainment. In a later study by the same team, more than 52%
of college graduate Black women, as opposed to 12% of col-
lege graduate White women (Chandra et al., 2005), reported
douching. Further, in a study on university women in south-
eastern U.S., 48% of Black women and 27% of White women
reported douching regularly (Cottrell & Close, 2008). Survey
and qualitative research from the U.S. support that African-
American women’s frequent douching is related to advice from
their mothers or other female family members (Brown et al.,
2016; Funkhouser, Pulley, et al., 2002) and the belief that
douching is part of feminine hygiene and a personal strategy
for protecting oneself from sexually transmitted infections
(Funkhouser, Hayes, & Vermund, 2002).

In a more recent, large-scale study of 1435 Canadian women
(Crann et al., 2018) on the use of vaginal hygiene products,
over 95% of the respondents reported engaging in some form of
vaginal/genital health or hygiene practice, including “waxing
and shaving pubic hair” and/or the use of naturopathic products
and more traditional store bought products, such as “vaginal/
genital moisturizers, anti-itch creams, feminine wipes, washes,
suppositories, sprays, and powders”. While most women
reported having had at least one adverse vaginal symptom over
their lifetime, women who used products had a nearly 3 times
greater likelihood of an adverse vaginal symptom. However,
the direct correlation between the use of these products and
vaginal symptoms was not determined. Recently, a report by
Alcaide and colleagues (2017) found that douching is associ-
ated with increased levels of pro-inflammatory cytokines in the
female reproductive track of women with BV, increasing the
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risk of PTB, and that douching and BV increase the risk of HIV
infection. With regard to the known effects of vaginal douching
on the vaginal microbiota, the evidence is limited, although a
recent, small-scale study of 25 healthy White women in the
Netherlands reported that simply using an intra-vaginal douche
significantly decreased vaginal diversity (van der Veer et al.,
2019). Further, the use of soap, detergents, and commercial
products intravaginally has been suggested to cause chemical
damage to the vaginal flora and lower the pH, increasing the
chances of BV (Hilber et al., 2010). Lastly, a study by Fashemi
and colleagues (2013) using agar culture methods, reported that
the use of the feminine moisturizer Vagisil suppressed Lacto-
bacillus growth at two hours and subsequently destroyed all
vaginal bacteria detected on the culture by 24-hours. In this
study, no effect of douching on the microbiota was identified,
however, both the feminine moisturizer and the douche were
associated with increased production of the pro-inflammatory
cytokine interleukin-8 (Fashemi et al., 2013).

Anatomical Modification of the Female
Genitalia

Female genital mutilation (FGM), also known as genital cut-
ting or female circumcision, is defined as the intentional partial
or complete removal of external female genitalia for non-
medical reasons (UNICEF, 2016). The World Health Organi-
zation [WHO] (2008) classifies FGM into four types according
to the extent of injury: Type I involves removal of the prepuce
or hood of the clitoris; Type II involves excision of the clitoris
in addition to partial or total excision of the labia minor; Type
IIT involves removal of part or all of the external genitalia and
stitching/narrowing of the vaginal opening (infibulation); and
Type 1V involves pricking, piercing, or incision of the clitoris
and/or labia, and stretching of the clitoris and/or labia (WHO,
2008). FGM 1is most commonly practiced in West Africa, the
Middle East, and parts of Asia (UNICEF, 2016) with an esti-
mated 200 million women and girls having undergone some
form of FGM or cutting (UNICEF). In contrast, FGM is mini-
mally or not at all practiced in East Africa (UNICEF). Cultural
beliefs about the benefits of FGM in countries around the world
where it is practiced include, but are not limited to, social
acceptance, increased pleasure for male partners, preservation
of fertility, and ensuring virginity (Klein et al., 2018; Odu-
kogbe et al., 2017). In some cultures, girls who are uncut may
be considered unfeminine, unclean, or sexually promiscuous,
and therefore not suitable for marriage (Gebremicheal et al.,
2018; Olijra et al., 2016; Tarr-Attia et al., 2019). In Liberia,
West Africa, as many as 70% of women in the North-Central
and North-Western regions may have undergone FGM during
their childhood (Liberia Institute of Statistics, 2013). In
Liberia, FGM is considered as a rite of passage into woman-
hood, marking a young woman’s acceptance into the Sande
Bush Society, an ancient secret female society purportedly
recognized in the country since the seventeenth century
(Richards, 1975).

Complications of FGM are dependent on the degree of muti-
lation, the skills of the circumciser, the age of the victim, oper-
ating conditions, instruments used, hygiene, and the quality of
traditional bleeding-reducing techniques (Doucet et al., 2017;
Odukogbe et al., 2017). FGM, especially as the degree of muti-
lation advances from Type 1 to Type IV, leads to immediate
and late adverse physical, psychological, psychosocial, and
reproductive consequences (Anikwe et al., 2019; Gebremicheal
et al., 2018; Reisel & Creighton, 2015; Utz-Billing & Kente-
nich, 2008). The potential immediate physical complications
include bleeding that may result in hemorrhagic shock, damage
to adjacent tissues, and infections ranging from local infections
to septicemia, and the acquisition of HIV (Berg et al., 2014;
Kaplan et al., 2011). The scar resulting from the healing pro-
cess of the mutilation contributes to late-complications, includ-
ing dyspareunia (Esho et al., 2017; Yassin et al., 2018),
recurrent vaginal infections (Iavazzo et al., 2013), vesicovagi-
nal fistulas (Matanda et al., 2019; Sharfi et al., 2013), recurrent
urinary tract infections (Amin et al., 2013; Geynisman-Tan
et al., 2019), and higher prevalence of bacterial vaginosis and
herpes simplex virus (Morison et al., 2001), all of which per-
petuate an inflammatory milieu. One large-scale prospective
study found that women with genital mutilation were more than
twice as likely to deliver preterm (OR 2.6, 95%CI = 0.9-3.7)
than women without genital mutilation (Chibber et al., 2011).
No reports of the effects of FGM on the composition or diver-
sity of the vaginal microbiota are available.

Although in many East African countries, including Rwanda
and Uganda, surgical mutilation similar to what is practiced in
West Africa is not generally observed, elongation of the labia
minora through non-surgical means, called Gukuna is common
(Koster & Price, 2008; Pérez et al., 2013). Despite its technical
distinction, Gukuna is classified by the World Health Organi-
zation (WHO, 2008) as type IV FGM, which carries a negative
connotation even if it is not a mutilation per se (Koster & Price,
2008). The aim of labial elongation is to provide enhanced
sexual pleasure during intercourse to both the female and her
partner through Kunyaza, which is a thythmic sexual technique
aimed at providing multiple orgasms and female ejaculation
during intercourse among other supposed benefits (Audet
et al., 2017; Bizimana, 2010). To date, there are no reports
on the effect of elongation of the labia minora on genitourinary
tract infection, any other inflammatory process, or on the vagi-
nal microbiota.

Discussion

Over the past decade, the critical role played by the vaginal
microbiota in ensuring the reproductive health of both pregnant
and non-pregnant women has become increasingly clear. An
important part of the protection provided by a healthy vaginal
microbiota comes from its ability to establish a stable commu-
nity, i.e. one resistant to opportunistic colonization by more
virulent or infectious agents. For most women, the most stable
vaginal community is one dominated by acid-producing spe-
cies of Lactobacillus, especially L. crispatus (Callahan et al.,



Nsereko et al.

95

2017; Gajer et al., 2012; Zhou et al., 2007). Although L. cris-
patus is the most common vaginal species identified in white
women (Zhou et al., 2007) and maintains the lowest vaginal pH
(O’Hanlon et al., 2013), a different Lactobacillus species, L.
iners is more common among African and African-American
women (Callahan et al., 2017; Fettweis et al., 2014). Although
somewhat protective, a community dominated by L iners is less
stable and associated with a higher pH than one dominated by
L. crispatus (Ravel et al., 2011; Zhou et al., 2007). As such, it is
more susceptible to community disruption and opportunistic
colonization, contributing to an inflammatory, higher risk
milieu (Romero et al., 2014). Because an L. iners- dominated
vaginal microbiota is less stable, it may be that African or
African-American women are more susceptible to vaginal
community disruption from douching or following the insertion
of herbs compared to white women. This may be especially
significant given our team’s recent finding that decreasing SES
is associated with decreased vaginal microbiota stability across
pregnancy (Dunlop et al., 2019). For African women who have
experienced FGM, especially genital cutting, a state of near
chronic inflammation or even infection, may be present, further
de-stabilizing the vaginal community and negatively influen-
cing reproductive outcomes. For these women, exposure to
non-sterile douches, herbs, or stones may further inflame the
already injured tissue.

Implications for Nursing Practice and Research

Globally, nurses caring for pregnant or non-pregnant women,
need to be aware of the commonality of intravaginal practices
and their potential adverse health complications. With
increased awareness, nurses can pro-actively advise on, treat,
and perhaps reduce exposure to such practices. As social advo-
cates, nurses may also collaborate with the United Nations, the
World Health Organization, or regional groups to ban or advo-
cate against specific practices. For nursing scientists, rigorous
research on the association between the different intravaginal
practices described in this report and PTB, as well as their
influence on the composition of the vaginal microbiota is
essential. Potential research studies could range from testing
culturally-sensitive, behavioral interventions to reduce specific
practices to analyzing the vaginal microbiota, inflammatory
markers, and risk of preterm birth at baseline, and over the
course of pregnancy among women who have or have not
experienced FGM, elongation of the labia minora, or Ifumbi
and its treatment. By conducting and disseminating rigorous
research, the consequences of specific cultural practices could
be identified, with implications for women and infant health
worldwide.

Conclusion

The findings from the studies included in this review indicate
that cultural practices related to female genitalia and reproduc-
tion are prevalent worldwide and are passed down as traditions
to young women from trusted elders. This article focused on the

traditional intravaginal practices of two culturally different
African countries (Rwanda and Liberia) and African-
American women in the U.S. Although the potential for the
identified practices to affect birth outcomes and the vaginal
microbiota is clear, the extent to which most contribute to the
composition or dynamics of the vaginal microbiota or contrib-
ute to PTB and other adverse outcomes remains to be investi-
gated. The frequent infections and chronic inflammation that
often accompany FGM procedures are perhaps the most obvi-
ous practices that might be expected to affect the vaginal
microbiota composition, but it is unclear whether insertion
of, or bathing in, herbs or labial elongation also may alter
microbial composition. A better understanding of the impact
of the practices identified in this manuscript is essential for
clinicians caring for women who have undergone FGM or who
engage in traditional practices with herbs or douches during
pregnancy, in order to improve the health of women and infants
world-wide.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support for
the research, authorship, and/or publication of this article: This manu-
script was supported by funding from the National Institutes of Health,
National Institutes of Nursing Research (ROINR014800), the Office
of the Director [UG30D023318].

ORCID iDs

Etienne Nsereko
Elizabeth J. Corwin

https://orcid.org/0000-0001-5540-5046
https://orcid.org/0000-0002-9348-415X

References

Alcaide, M. L., Chisembele, M., Mumbi, M., Malupande, E., & Jones,
D. (2014). Examining targets for HIV prevention: Intravaginal
practices in urban Lusaka, Zambia. AIDS Patient Care STDS,
28(3), 121-127.

Alcaide, M. L., Rodriguez, V. J., Brown, M. R., Pallikkuth, S.,
Arheart, K., Martinez, O., Roach, M., Fichorova, R. N., Jones,
D. L., Pahwa, S., & Fischl, M. A. (2017). High levels of inflam-
matory cytokines in the reproductive tract of women with BV and
engaging in intravaginal douching: A cross-sectional study of par-
ticipants in the Women Intra-agency HIV Study. AIDS Research
and Human Retroviruses, 33(4), 309-317.

Amabebe, E., & Anumba, D. O. C. (2018). The vaginal microenvir-
onment: The physiologic role of lactobacilli. Frontiers in Medicine
(Lausanne), 5, 181. https://doi.org/10.3389/fmed.2018.00181

Amin, M. M., Rasheed, S., & Salem, E. (2013). Lower urinary tract
symptoms following female genital mutilation. International Jour-
nal of Gynecology & Obstetrics, 123(1), 21-23. https://doi.org/10.
1016/.1j20.2013.06.010

Anikwe, C. C., Ejikeme, B. N., Obiechina, N. J., Okorochukwu, B. C.,
Obuna, J. A, Onu, F. A., & Ajah, L. O. (2019). Female genital
mutilation and obstetric outcome: A cross-sectional comparative


https://orcid.org/0000-0001-5540-5046
https://orcid.org/0000-0001-5540-5046
https://orcid.org/0000-0001-5540-5046
https://orcid.org/0000-0002-9348-415X
https://orcid.org/0000-0002-9348-415X
https://orcid.org/0000-0002-9348-415X
https://doi.org/10.3389/fmed.2018.00181
https://doi.org/10.1016/j.ijgo.2013.06.010
https://doi.org/10.1016/j.ijgo.2013.06.010

96

Biological Research for Nursing 23(1)

study in a tertiary hospital in Abakaliki South East Nigeria. Eur-
opean Journal of Obstetrics & Gynecology Reproductive Biology,
1, 1-5.

Audet, C. M., Blevins, M., Cherry, C. B., Gonzalez-Calvo, L., Green,
A.F., & Moon, T. D. (2017). Understanding intra-vaginal and labia
minora elongation practices among women heads-of-households in
Zambezia Province, Mozambique. Culture Health & Sexuality,
19(5), 616-629.

Berg, R. C., Underland, V., Odgaard-Jensen, J., Fretheim, A., & Vist,
G. E. (2014). Effects of female genital cutting on physical health
outcomes: A systematic review and meta-analysis. British Medical
Journal Open, 4(11), 1-12. https://doi.org/10.1136/bmjopen-2014-
006316

Beste, J., Asanti, D., Nsabimana, D., Anastos, K., Mutimura, E., Mer-
katz, 1., Sirotin, N., & Nathan, L. M. (2015). Use of traditional
botanical medicines during pregnancy in rural Rwanda. Journal of
Global Health Perspective. https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC4634644/pdf/nihms-721498.pdf

Bizimana, N. (2010). Another way for lovemaking in Africa:
Kunyaza, a traditional sexual technique for triggering female
orgasm at heterosexual encounters. Sexologies, 19(3), 157-162.

Breshears, L. M., Edwards, V. L., Ravel, J., & Peterson, M. L. (2015).
Lactobacillus crispatus inhibits growth of Gardnerella vaginalis
and Neisseria gonorrhoeae on a porcine vaginal mucosa model.
BMC Microbiology, 15(276), 1-12. https://doi.org/10.1186/
$12866-015-0608-0

Brown, J. M., Poirot, E., Hess, K. L., Brown, S., Vertucci, M., &
Hezareh, M. (2016). Motivations for intravaginal product use
among a cohort of women in Los Angeles. PLoS One, 11(3),
e0151378. https://doi.org/10.1371/journal.pone.0151378

Bryant, A. S., Worjoloh, A., Caughey, A. B., & Washington, A. E.
(2010). Racial/ethnic disparities in obstetric outcomes and care:
Prevalence and determinants. American Journal of Obstetrics &
Gynecology, 202(4), 335-343.

Bryc, K., Durand, E. Y., Macpherson, M., Reich, D., & Mountain, J. L.
(2015). The genetic ancestry of African Americans, Latinos, and
European Americans across the United States. American Journal
of Human Genetics, 96, 37-53.

Callahan, B. J., DiGiulio, D. B., Goltsman, D. S. A., Sun, C. L.,
Costello, E. K., Jeganathan, P., Biggio, J. R., Wong, R. J., Druzin,
M. L., Shaw, G. M., Stevenson, D. K., Holmes, S. P., & Relman, D.
A. (2017). Replication and refinement of a vaginal microbial sig-
nature of preterm birth in two racially distinct cohorts of US
Women. Proceedings of the National Academy of Science USA,
114(37), 9966-9971. https://doi.org/10.1073/pnas.1705899114

Chandra, A., Martinez, G. M., Mosher, W. D., Abma, J. C., & Jones, J.
(2005). Fertility, family planning, and reproductive health of U.S.
women: Data from the 2002 national survey of family growth.
Vital Health Statistics, 23(25), 1-160.

Chibber, R., El-Saleh, E., & El-Harmi, J. (2011). Female circumci-
sion: Obstetrical and psychological sequelae continues unabated in
the 21st century. Journal of Maternal-Fetal & Neonatal Medicine,
24(6), 833-836.

Combs, C. A., Gravett, M., Garite, T. J., Hickok, D. E., Lapidus, J.,
Porreco, R., Rael, J., Grove, T., Morgan, T. K., Clewell, W., Miller,
H., Luthy, D., Pereira, L., Nageotte, M., Robilio, P. A., Fortunato,

S., Simhan, H., Baxter, J. K., Amon, E., ... Heyborne, K. (2014).
Amniotic fluid infection, inflammation, and colonization in pre-
term labor with intact membranes. American Journal of Obstetrics
& Gynmecology, 210(2), 125.e121-125.e115. https://doi.org/10.
1016/j.2jog.2013.11.032

Cotrell, B. H. (2010). An updated review of evidence to discourage
douching. MCN American Journal of Maternal Child Nursing,
35(2), 102-107.

Cottrell, B. H., & Close, F. T. (2008). Vaginal douching among uni-
versity women in the southeastern United States. Journal of Amer-
ican College Health, 56(4), 415-421.

Crann, S. E., Cunningham, S., Albert, A., Money, D. M., & O’Doh-
erty, K. C. (2018). Vaginal health and hygiene practices and prod-
uct use in Canada: A national cross-sectional survey. BMC
Womens Health, 18(1), 52.

Culhane, J. F., & Goldenberg, R. L. (2011). Racial disparities in pre-
term birth. Seminars in Perinatology, 35(4), 234-239.

Dareng, E. O., Ma, B., Famooto, A. O., Adebamowo, S. N., Offiong,
R. A., Olaniyan, O., Dakum, P. S., Wheeler, C. M., Fadrosh, D.,
Yang, H., Gajer, P., Brotman, R. M., Ravel, J., & Adebamowo, C.
A. (2016). Prevalent high-risk HPV infection and vaginal micro-
biota in Nigerian women. Epidemiology and Infection, 144(1),
123-137.

Diclemente, R. J., Young, A. M., Painter, J. L., Wingood, G. M., Rose,
E., & Sales, J. M. (2012). Prevalence and correlates of recent
vaginal douching among African American adolescent females.
Journal of Pediatric and Adolescent Gynecology, 25(1), 48-53.

Doucet, M., Pallito, C., & Groleau, D. (2017). Understanding the
motivations of health-care providers in performing female genital
mutilation: An integrative review of literature. Reproductive
Health, 14(46), 1-15. https://doi.org/10.1186/s12978-017-0306-5

Duby, Z., Mensch, B., Hartmann, M., Montgomery, E., Mahaka, 1.,
Bekker, L. G., & van der Straten, A. (2017). Achieving the optimal
vaginal state: Using vaginal products and study gels in Uganda,
Zimbabwe, and South Africa. International Journal of Sexual
Health, 29(3), 247-257.

Dunlop, A. L., Knight, A. K., Satten, G. A., Cutler, A. J., Wright, M.
L., Mitchell, R. M., Read, T. D., Mulle, J., Hertzberg, V. S., Hill, C.
C., Smith, A. K., & Corwin, E. J. (2019). Stability of the vaginal,
oral, and gut microbiota across pregnancy among African Amer-
ican women: The effect of socioeconomic status and antibiotic
exposure. PeerJ, 21(7), e8004. PMCID: PMC6875384

Eltis, D., & Richardson, D. (2010). The African coastal origins of
slaves and the links between Africa and the Atlantic world. In Atlas
of the transatlantic slave trade (pp. 87-158). Yale University
Press. www.jstor.org/stable/j.cttSvm1s4

Esho, T., Kimani, S., Nyamongo, 1., Kimani, V., Muniu, S., Kigondu,
C., Ndavi, P., & Guyo, J. (2017). The ‘heat’ goes away: Sexual
disorders of married women with female genital mutilation/cutting
in Kenya. Reproductive Health, 14(1), 164. https://doi.org/10.
1186/512978-017-0433-z

Fashemi, B., Delaney, M. L., Onderdonk, A. B., & Fichorova, R. N.
(2013). Effects of feminine hygiene products on the vaginal muco-
sal biome. Microbial Ecology in Health and Disease, 25, 24.
https://doi.org/10.3402/mehd.v24i0.19703


https://doi.org/10.1136/bmjopen-2014-006316
https://doi.org/10.1136/bmjopen-2014-006316
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4634644/pdf/nihms-721498.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4634644/pdf/nihms-721498.pdf
https://doi.org/10.1186/s12866-015-0608-0
https://doi.org/10.1186/s12866-015-0608-0
https://doi.org/10.1371/journal.pone.0151378
https://doi.org/10.1073/pnas.1705899114
https://doi.org/10.1016/j.ajog.2013.11.032
https://doi.org/10.1016/j.ajog.2013.11.032
https://doi.org/10.1186/s12978-017-0306-5
http://www.jstor.org/stable/j.ctt5vm1s4
https://doi.org/10.1186/s12978-017-0433-z
https://doi.org/10.1186/s12978-017-0433-z
https://doi.org/10.3402/mehd.v24i0.19703

Nsereko et al.

97

Fettweis, J. M., Brooks, J. P., Serrano, M. G., Sheth, N. U., Girerd, P.
H., Edwards, D. J.,, Strauss, J. F., The Vaginal Microbiome Con-
sortium, Jefferson, K. K., & Buck, G. A. (2014). Differences in
vaginal microbiome in African American women versus women of
European ancestry. Microbiology, 160(Pt 10), 2272-2282.

Francis, S. C., Baisley, K., Lees, S. S., Andrew, B., Zalwango, F.,
Seeley, J., Vandepitte, J., Ao, T. T., van de Wijgert, J., Watson-
Jones, D., Kapiga, S., Grosskurth, H., & Hayes, R. J. (2013).
Vaginal practices among women at high risk of HIV infection in
Uganda and Tanzania: Recorded behaviour from a daily pictorial
diary. PLoS One, 8(3), €59085. https://doi.org/10.1371/journal.
poine.0059085

Funkhouser, E., Hayes, T. D., & Vermund, S. H. (2002). Vaginal
douching practices among women attending a university in the
southern United States. Journal of American College Health,
50(4), 177-182.

Funkhouser, E., Pulley, L., Lueschen, G., Costello, C., Hook, E., &
Vermund, S. H. (2002). Douching beliefs and practices among
black and white women. Journal of Women’s Health & Gender-
Based Medicine, 11(1), 29-37.

Gafos, M., Mzimela, M., Sukazi, S., Pool, R., Montgomery, C., &
Elford, J. (2010). Intravaginal insertion in KwaZulu-Natal: Sexual
practices and preferences in the context of microbicide gel use.
Culture Health Sex, 12(8), 929-942.

Gajer, P., Brotman, R. M., Bai, G., Sakamoto, J., Schiitte, U. M. E.,
Zhong, X., Koenig, S. S., Fu, L., Ma, Z. S., Zhou, X., Abdo, Z.,
Forney, L. J., & Ravel, J. (2012). Temporal dynamics of the human
vaginal microbiota. Science Translational Medicine, 4(132),
132ra52. https://doi.org/10.1126/scitranslmed.3003605

Gayle, C., & Rymer, J. (2016). Female genital mutilation and preg-
nancy: Associated risks. British Journal of Nursing, 25(17),
978-983.

Gebremicheal, K., Alemseged, F., Ewunetu, H., Tolossa, D., Ma’alin,
A., Yewondwessen, M., & Melaku, S. (2018). Sequela of female
genital mutilation on birth outcomes in Jijiga town, Ethiopian
Somali region: A prospective cohort study. BMC Pregnancy Child-
birth, 18(1), 305. https://doi.org/10.1186/s12884-081-1937-4

Geynisman-Tan, J., Milewski, A., Dahl, C., Collins, S., Mueller, M.,
Kenton, K., & Lewicky-Gaupp, C. (2019). Lower urinary tract
symptoms in women with female genital mutilation. Female Pelvic
Medicine and Reconstructive Surgery, 25(2), 157-160.

Gomez-Lopez, N., Romero, R., Galaz, J., Xu, Y., Panaitescu, B.,
Slutsky, R., Leng, Y., Xu, Y., Tarca, A. L., Faro, J., Pacora, P.,
Hassan, S. S., & Hsu, C. D. (2019). Inflammasome activation
during spontaneous preterm labor with intra-amniotic infection
or sterile intra-amniotic inflammation. American Journal of
Reproductive Immunology, 80(5), €13049. https://doi.org/10.
1111/aji.13049

Hilber, A. M., Francis, S. C., Chersich, M., Scott, P., Redmond, S.,
Bender, N., Miotti, P., Temmerman, M., & Low, N. (2010). Intra-
vaginal practices, vaginal infections and HIV acquisition: Sys-
tematic review and meta-analysis. PLoS One, 5(2), e9119.
https://doi.org/10.1371/journal.pone.0009119

Hull, T., Hilber, M. A., Chersich, M. F., Bagnol, B., Prohmmo, A.,
Smit, J. A., Widyantoro, N., Utomo, I. D., Frangois, 1., Tumwesi-
gye, N. M., & Temmerman, M. D., & WHO GSVP Study Group.

(2011). Prevalence, motivations, and adverse effects of vaginal
practices in Africa and Asia: Findings from a multi-country house-
hold survey. Journal of Women's Health, 20(7), 1097-1109.

Humphries, H., Mehou-Loko, C., Phakathi, S., Mdladla, M., Fynn, L.,
Knight, L., & Abdool Karim, Q. (2019). ‘You’ll always stay right’:
Understanding vaginal products and the motivations for use among
adolescent and young women in rural KZN. Culture Health &
Sexuality, 21(1), 95-107.

Hyman, R. W., Fukushima, M., Jiang, H., Fung, E., Rand, L., Johnson,
B., Vo, K. C., Caughey, A. B., Hilton, J. F., Davis, R. W., &
Giudice, L. C. (2014). Diversity of the vaginal microbiome corre-
lates with preterm birth. Reproductive Sciences, 21(1), 32—40.
https://doi.org/10.1177/1933719113488838

lavazzo, C., Sardi, T. A., & Gkegkes, I. D. (2013). Female genital
mutilation and infections: A systematic review of the clinical evi-
dence. Archives of Gynecology and Obstetrics, 287(6), 1137-1149.

Kaewsrichan, J., Peeyananjarassri, K., & Kongprasertkit, J. (2006).
Selection and identification of anaerobic lactobacilli producing
inhibitory compounds against vaginal pathogens. FEMS Immunol-
ogy & Medical Microbiology, 48(1), 75-83.

Kaplan, A., Hechavarria, S., Martin, M., & Bonhoure, 1. (2011).
Health consequences of female genital mutilation/cutting in the
Gambia, evidence into action. Reproductive Health, 8, 26.
https://doi.org/10.1186/1742-4755-8-26

Klein, E., Helzner, E., Shayowitz, M., Kohlhoff, S., & Smith-Noro-
witz, T. A. (2018). Female genital mutilation: Health consequences
and complications-a short literature review. Obstetrics and Gyne-
cology International, 1-7. https://doi.org/10.1155/2018/7365715

Koster, M., & Price, L. L. (2008). Rwandan female genital modifica-
tion: Elongation of the labia minora and the use of local botanical
species. Culture, Health & Sexuality, 10(2), 191-204.

Kroon, S. J., Ravel, J., & Huston, W. M. (2018). Cervicovaginal
microbiota, women’s health, and reproductive outcomes. Fertility
and Sterility, 110(3), 327-336.

Lees, S., Zalwango, F., Andrew, B., Vandepitte, J., Seeley, J., Hayes,
R. J., & Francis, S. C. (2014). Understanding motives for intrava-
ginal practices amongst Tanzanian and Ugandan women at high
risk of HIV infection: The embodiment of social and cultural
norms and well-being. Social Science & Medicine, 102, 165-173.

Levin, R. J. (2005). Wet and dry sex—the impact of cultural influence
in modifying vaginal function. Sexual and Relationship Therapy,
20(4), 465-474.

Liberia Institute of Statistics. (2013). Liberia demographic and health
survey 2013. Liberia Institute of Statistics and Geolnformation
Services (LISGIS) and ICF International. https://dhsprogram.
com/pubs/pdf/FR291/FR291.pdf

Low, N., Chersich, M. F., Schmidlin, K., Egger, M., Francis, S. C., van
de Wijgert, J. H., Hayes, R. J., Baeten, J. M., Brown, J., Delany-
Moretlwe, S., Kaul, R., McGrath, N., Morrison, C., Myer, L.,
Temmerman, M., van der Straten, A., Watson-Jones, D., Zwahlen,
M., & Hilber, A. M. (2011). Intravaginal practices, bacterial vagi-
nosis, and HIV infection in women: Individual participant data
meta-analysis. PLoS Med, 8(2), 1-14. https://doi.org/10.1371/jour
nal.pmed.1000416

Maclntyre, D. A., Chandiramani, M., Lee, Y. S., Kindinger, L, Smith,
A., Angelopoulos, N., Lehne, B., Arulkumaran, S., Brown, R.,


https://doi.org/10.1371/journal.poine.0059085
https://doi.org/10.1371/journal.poine.0059085
https://doi.org/10.1126/scitranslmed.3003605
https://doi.org/10.1186/s12884-081-1937-4
https://doi.org/10.1111/aji.13049
https://doi.org/10.1111/aji.13049
https://doi.org/10.1371/journal.pone.0009119
https://doi.org/10.1177/1933719113488838
https://doi.org/10.1186/1742-4755-8-26
https://doi.org/10.1155/2018/7365715
https://dhsprogram.com/pubs/pdf/FR291/FR291.pdf
https://dhsprogram.com/pubs/pdf/FR291/FR291.pdf
https://doi.org/10.1371/journal.pmed.1000416
https://doi.org/10.1371/journal.pmed.1000416

98

Biological Research for Nursing 23(1)

Teoh, T. G., Holmes, E., Nicoholson, J. K., Marchesi, J. R., &
Bennett, P. R. (2015). The vaginal microbiome during pregnancy
and the postpartum period. Science Report, 11(5), 8988. https://doi.
org/10.1038/srep08988

Martin Hilber, A., Hull, T. H., Preston-Whyte, E., Bagnol, B., Smit, J.,
Wacharasin, C., & Widyantoro, N., & WHO GSVP Study Group.
(2010). A cross cultural study of vaginal practices and sexuality:
Implications for sexual health. Social Science & Medicine, 70(3),
392-400.

Martin Hilber, A., Kenter, E., Redmond, S., Merten, S., Bagnol, B.,
Low, N., & Garside, R. (2012). Vaginal practices as women’s
agency in sub-Saharan Africa: A synthesis of meaning and motiva-
tion through meta-ethnography. Social Science & Medicine, 74(9),
1311-1323.

Matanda, D. J., Sripad, P., & Ndwiga, C. (2019). Is there a relationship
between female genital mutilation/cutting and fistula? A statistical
analysis using cross-sectional data from demographic and health
surveys in 10 sub-Saharan Africa countries. BMJ Open, 9(7),
¢025355. https://doi.org/10.1136/bmjopen-2018-025355

Mbizvo, M. E., Musya, S. E., Stray-Pedersen, B., Chirenje, Z., &
Hussain, A. (2004). Bacterial vaginosis and intravaginal practices:
Association with HIV. Central African Journal of Medicine, 50(5-
6), 41-46.

McCarthy, F. N., Nii-Trebi, N. 1., Musah, B. O., & Asmah, R. H.
(2015). Intravaginal practices and lactobacilli colonization among
women in Accra, Ghana. BMC Women’s Health, 15(46), 1-5.
https://doi.org/10.1186/512905-015-0205-2

Morison, L., Scherf, C., Ekpo, G., Paine, K., West, B., Coleman, R., &
Walraven, G. (2001). The long-term reproductive health conse-
quences of female genital cutting in rural Gambia: A community-
based survey. Tropical Medicine & International Health, 6(8),
643-653. https://doi.org/10.1046/j.1365-3156.2001.00749.x

Murphy, K., & Mitchell, C. M. (2016). The interplay of host immu-
nity, environment and the risk of bacterial vaginosis and associated
reproductive health outcomes. Journal of Infectious Disease,
214(Suppl 1), S29-35.

Musafili, A., Persson, L. A., Baribwira, C., Pafs, J., Mulindwa, P. A.,
& Essen, B. (2017). Case review of perinatal deaths at hospitals in
Kigali, Rwanda: Perinatal audit with application of a three-delays
analysis. BMC Pregnancy Childbirth, 17(1), 1-13. https://doi.org/
10.1186/s12884-017-1269-9

Myer, L., Kuhn, L., Stein, Z. A., Wright, T. C. Jr., & Denny, L.
(2005). Intravaginal practices, bacterial vaginosis, and women’s
susceptibility to HIV infection: Epidemiological evidence and
biological mechanisms. Lancet Infectious Disease, 5(12),
786-794.

O’Hanlon, D. E., Moench, T. R., & Cone, R. A. (2013). Vaginal pH
and microbicidal lactic acid when lactobacilli dominate the micro-
biota. PLoS ONE, 8, ¢80074. https://doi.org/10.1371/journal.pone.
0080074

Odukogbe, A. A., Afolabi, B. B., Bello, O. O., & Adeyanju, A. S.
(2017). Female genital mutilation/cutting in Africa. Translational
Andrology & Urology, 6(2), 138-148.

Ojala, T., Kankainen, M., Castro, J., Cerca, N., Edelman, S., Wester-
lund-Wikstrom, B., Paulin, L., Holm, L., & Auvinen, P. (2014).
Comparative genomics of Lactobacillus crispatus suggests novel

mechanisms for the competitive exclusion of Gardnerella vagina-
lis. BMC Genomics, 15, 1070. https://doi.org/10.1186/1471-2164-
15-1070

Olijra, T., Assefa, N., & Dessie, Y. (2016). Female genital mutilation
among mothers and daughters in Harar, eastern Ethiopia. Interna-
tional Journal of Gynecology & Obstetrics, 135(3), 304-309.

Pérez, G. M., Namulondo, H., & Aznar, C. T. (2013). Labia minora
elongation as understood by Baganda male and female adolescents
in Uganda. Culture, Health & Sexuality, 15(10), 1191-1205.

Ravel, J., Gajer, P., Abdo, Z., Schneider, G. M., Koenig, S. S.,
McCulle, S. L., Karlebach, S., Gorle, R., Russell, J., Tacketm, C.
0., Brotman, R. M., Davis, C. C., Ault, K., Peralta, L., & Forney,
L. J. (2011). Vaginal microbiome of reproductive-age women.
Proceedings of the National Academy of Sciences USA, 108(Suppl
1), 4680-4687.

Reisel, D., & Creighton, S. M. (2015). Long term health consequences
of female genital mutilation (FGM). Maturitas, 80(1), 48-51.
Richards, J. V. O. (1975). Some aspects of the multivariant socio-
cultural roles of the sande of the mende. Canadian Journal of

African Studies, 9(1), 103—113.

Romero, R., Dey, S. K., & Fisher, S. J. (2014). Preterm labor: One
syndrome, many causes. Science, 345(6198), 760-765.

Sharfi, A. R., Elmegboul, M. A., & Abdella, A. A., (2013). The con-
tinuing challenge of female genital mutilation in Sudan. African
Journal of Urology, 19, 136-140.

Smit, J., Chersich, M. F., Beksinska, M., Kunene, B., Manzini, N.,
Hilber, A. M., & Scorgie, F. (2011). Prevalence and self-reported
health consequences of vaginal practices in KwaZulu-Natal, South
Africa: Findings from a household survey. Tropical Medicine &
International Health, 16(2), 245-256.

Smolak, A. (2014). The association of female circumcision with HIV
status and sexual behavior in Mali: A multilevel analysis. Journal
of Acquired Immune Deficiency Syndrome, 65(5), 597-602.

Spong, C. Y., lams, J., Goldenberg, R., Hauck, F. R., & Willinger, M.
(2011). Disparities in perinatal medicine: Preterm birth, stillbirth,
and infant mortality. Obstetrics & Gynecology, 117(4), 948-955.

Tarr-Attia, C. K., Boiwu, G. H., & Martinez-Perez, G. (2019). ‘Birds
of the same feathers fly together’: Midwives’ experiences with
pregnant women and FGM/C complications—A grounded theory
study in Liberia. Reproductive Health, 16(18), 1-12. https://doi.
org/10.1186/s12978-019-0681-1

Turner, A. N., Morrison, C. S., Munjoma, M. W., Moyo, P., Chipato,
T., & van de Wijgert, J. H. (2010). Vaginal practices of HIV-
negative Zimbabwean women. Infectious Disease in Obstetrics
and Gynecology, 1-7. https://doi.org/10.1155/2010/387671

Umulisa Rwagitare, A. (2011). Qualitative study of utilization of tra-
ditional drugs among pregnant women in Huye district of Rwanda:
The case of Save and Rango health centers [Unpublished disserta-
tion]. http://dr.ur.ac.rw/bitstream/handle/123456789/197/Ang%C3
%A91ique%20UMULISA%20RWAGITARE.pdf?sequence=1&
isAllowed=y

United Nations Children’s Fund. (UNICEF). (2016). Female genital
mutilation/cutting: A global concern. UNICEF.

Utz-Billing, 1., & Kentenich, H. (2008). Female genital mutilation: An
injury, physical and mental harm. Journal of Psychosomatic Obste-
trics & Gynecology, 29(4), 225-229.


https://doi.org/10.1038/srep08988
https://doi.org/10.1038/srep08988
https://doi.org/10.1136/bmjopen-2018-025355
https://doi.org/10.1186/s12905-015-0205-2
https://doi.org/10.1046/j.1365-3156.2001.00749.x
https://doi.org/10.1186/s12884-017-1269-9
https://doi.org/10.1186/s12884-017-1269-9
https://doi.org/10.1371/journal.pone.0080074
https://doi.org/10.1371/journal.pone.0080074
https://doi.org/10.1186/1471-2164-15-1070
https://doi.org/10.1186/1471-2164-15-1070
https://doi.org/10.1186/s12978-019-0681-1
https://doi.org/10.1186/s12978-019-0681-1
https://doi.org/10.1155/2010/387671
http://dr.ur.ac.rw/bitstream/handle/123456789/197/Ang%C3%A9lique%20UMULISA%20RWAGITARE.pdf?sequence=1&isAllowed=y
http://dr.ur.ac.rw/bitstream/handle/123456789/197/Ang%C3%A9lique%20UMULISA%20RWAGITARE.pdf?sequence=1&isAllowed=y
http://dr.ur.ac.rw/bitstream/handle/123456789/197/Ang%C3%A9lique%20UMULISA%20RWAGITARE.pdf?sequence=1&isAllowed=y
http://dr.ur.ac.rw/bitstream/handle/123456789/197/Ang%C3%A9lique%20UMULISA%20RWAGITARE.pdf?sequence=1&isAllowed=y
http://dr.ur.ac.rw/bitstream/handle/123456789/197/Ang%C3%A9lique%20UMULISA%20RWAGITARE.pdf?sequence=1&isAllowed=y
http://dr.ur.ac.rw/bitstream/handle/123456789/197/Ang%C3%A9lique%20UMULISA%20RWAGITARE.pdf?sequence=1&isAllowed=y
http://dr.ur.ac.rw/bitstream/handle/123456789/197/Ang%C3%A9lique%20UMULISA%20RWAGITARE.pdf?sequence=1&isAllowed=y
http://dr.ur.ac.rw/bitstream/handle/123456789/197/Ang%C3%A9lique%20UMULISA%20RWAGITARE.pdf?sequence=1&isAllowed=y

Nsereko et al.

99

van der Veer, C., Bruisten, S. M., van Houdt, R., Matser, A. A.,
Tachedjian, G., van de Wijgert, J., de Vries, H. J. C., & van der
Helm, J. J. (2019). Effects of an over-the-counter lactic-acid con-
taining intra-vaginal douching product on the vaginal microbiota.
BMC Microbiology, 19(168), 1-13. https://doi.org/10.1186/
s12866-019-1545-0

Voravuthikunchai, S. P., Bilasoi, S., & Supamala, O. (2006). Antag-
onistic activity against pathogenic bacteria by human vaginal lac-
tobacilli. Anaerobe, 12(5-6), 221-226. https://doi.org/10.1016/].
anaerobe.2006.06.003

Wertz, J., Isaacs-Cosgrove, N., Holzman, C., & Marsh, T. L. (2008).
Temporal shifts in microbial communities in nonpregnant African
American women with and without Bacterial Vaginosis. Interdis-
ciplinary Perspectives on Infectious Diseases. https://doi.org/10.
1155/2008/181253

Witkin, S. S., Linhares, I. M., & Giraldo, P. (2007). Bacterial flora of
the female genital tract: Function and immune regulation. Best
Practice & Research: Clinical Obstetrics & Gynaecology, 21(3),
347-354.

World Health Organization. (2008). Eliminating female genital muti-
lation: An interagency statement—OHCHR, UNAIDS, UNDP,
UNECA, UNESCO, UNFPA, UNHCR, UNICEF, UNIFEM,
WHO. World Health Organization. https://apps.who.int/iris/han
dle/10665/43839

World Health Organization. (2012). 4 multi-country study on gender,
sexuality and vaginal practices: Implications for sexual health:
Policy brief. World Health Organization. https://apps.who.int/
iris’handle/10665/75182

Yassin, K., Idris, H. A., & Ali, A. A. (2018). Characteristics of female
sexual dysfunctions and obstetric complications related to female gen-
ital mutilation in Omdurman maternity hospital, Sudan. Reproductive
Health, 15(1), 1-5. https://doi.org/10.1186/s12978-017-0442-y

Zakharia, F., Basu, A., Absher, D., Assimes, T. L., Go, A. S., Hlatky,
M. A., Iribarren, C., Knowles, J. W., Li, J., Narasimhan, B.,
Sidney, S., Southwick, A., Myers, R. M., Quertermous, T., Risch,
N., & Tang, H. (2009). Characterizing the admixed African
ancestry of African Americans. Genome Biology, 10(12).
https://genomebiology.biomedcentral.com/articles/10.1186/gb-
2009-10-12-r141

Zhou, X., Browbm, C. J., Abdo, Z., Davis, C. C., Hansmann, M. A,
Joyce, P., Foster, J. A., & Fomey, L. J. (2007). Differences in the
composition of vaginal microbial communities found in health
Caucasian and black women. ISME Journal, 1, 121-133. https://
doi.org/10.1038/ismej.2007.12

Ziba, F. A., Yakong, V. N., Asore, R. A., Frederickson, K., & Flynch,
M. (2019). Douching practices among women in the Bolgatanga
municipality of the upper east region of Ghana. BMC Women'’s
Health, 19(32), 1-5. https://doi.org/10.1186/s12905-019-0720-7


https://doi.org/10.1186/s12866-019-1545-0
https://doi.org/10.1186/s12866-019-1545-0
https://doi.org/10.1016/j.anaerobe.2006.06.003
https://doi.org/10.1016/j.anaerobe.2006.06.003
https://doi.org/10.1155/2008/181253
https://doi.org/10.1155/2008/181253
https://apps.who.int/iris/handle/10665/43839
https://apps.who.int/iris/handle/10665/43839
https://apps.who.int/iris/handle/10665/75182
https://apps.who.int/iris/handle/10665/75182
https://doi.org/10.1186/s12978-017-0442-y
https://genomebiology.biomedcentral.com/articles/10.1186/gb-2009-10-12-r141
https://genomebiology.biomedcentral.com/articles/10.1186/gb-2009-10-12-r141
https://doi.org/10.1038/ismej.2007.12
https://doi.org/10.1038/ismej.2007.12
https://doi.org/10.1186/s12905-019-0720-7


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


