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Abstract

Knowledge of female genital anatomy and physiology is often inadequate or incorrect among women. Precise patient—
physician conversations can be inhibited by a reluctance or inability to speak accurately about the vulva and vagina,
with the terms often being used interchangeably. There is a paucity of scientific evidence and clinical guidelines to
support women and physicians in ensuring best practices in feminine hygiene. In this review, the unmet needs in the
field are highlighted. Evidence is provided for the complex array of physiological and pathological systems, mechanisms
and behaviours that either protect or, if inappropriate, predispose the vulva and vagina to infections, irritation or
other conditions. The need for attention to perineal health is recommended, given the interdependence of perineal
and vulvar microbiota and the risk of colonic pathogens reaching the vulva and the vagina. Differences in feminine
hygiene practices can vary widely across the world and among varying age groups, and suboptimal habits (such as
vaginal douching or the use of certain cleansers) can be associated with increased risks of vulvar and vaginal conditions.
Critical areas for discussion when advising women on their intimate health include: advice surrounding aesthetic vulvar
cosmetic trends (such as depilation and genital cosmetic surgery), bowel health and habits, and protection against
sexually transmitted infections. Routine, once-daily (maximum twice-daily) washing of the vulva with a pH-balanced,
mild cleanser is optimal, ideally soon after bowel voiding, when feasible. Due to the finely balanced ecosystems of
the vulva, the vagina and the perineal area, a scientific and clinical perspective is essential when determining the most
appropriate vulvar cleansers based on their components. Correct intimate care may contribute to improved genital
and sexual health and overall well-being. An increased awareness of correct practices will empower women to be the
advocates of their own intimate health.
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Figure |. (a) External genitalia: the vulva and the perineum. (b) Vertical plane of the internal and external female genitalia.
Adapted with permission of Elsevier. All rights reserved. www.netterimages.com.
The vulva includes part of the mons pubis, labia majora, labia minora, clitoris, vulvar vestibule, opening of the urethra and opening of the vagina (as

indicated, the area within the black oval).

The vulvar vestibule includes the area between the lower part of the clitoris, the border of the small labia including the inner part of the small labia,
remnants of the hymen and the small area around the urethra opening (as indicated, the area within the light blue oval).

The hymen includes the embryonic remnants separating the vulvar vestibule from the entrance of the vagina.

The perineum is a diamond-shaped region that includes the skin overlying the external genitalia, the urethral, vaginal, and anal orifices and the skin

between the thighs (as indicated, the area within the light green oval).

From a practical point of view, there is a variety of femi-
nine hygiene products available, and many women may use
these as part of their daily cleansing routine.** However,
there is a paucity of studies and guidelines related to femi-
nine care practices.* Therefore, this review focuses on the
neglected topic of feminine hygiene. The first aim of this
review is to examine how to improve clinical conversations
with patients, with the hope of translating this into improved
genital health and intimate well-being for women. The sec-
ond aim is to summarize the available evidence on the most
appropriate feminine hygiene behaviours.

The persisting language bias

Historically, scientific texts have referred mainly to the
vagina when discussing female intimate health, rarely men-
tioning the vulva.>® More recently, the term ‘vulvovaginal’
has been adopted in scientific writing. The common use of
‘vulvovaginal’ to describe this whole region can perpetuate
the confusion around the difference between the vulva and
the vagina. Referring to the ‘vulva’ and the ‘vagina’ as two
distinct anatomical structures is preferable as it represents a
more accurate use of language and, more importantly, a
recognition of the substantial anatomic, physiological and
clinical differences between the two organs. Lack of appre-
ciation of these differences, a reluctance to speak accurately
and anatomically about genitalia, and a reliance on coy,

euphemistic or derogatory slang can negatively impact
communication between women and their healthcare pro-
viders,? and make it harder to precisely determine the site
and cause of any gynaecological issues or complaints in
these areas.

Specifically, the vagina forms part of the internal female
genitalia, while the vulva describes the anatomical struc-
tures comprising the outer female genitalia (Figure 1,
Table S1)."""® The pelvic floor muscles are located under-
neath the vulva, perineal and perianal area, forming a ham-
mock shape, which extends back from the pubic symphysis
and pubic bone to the sacrococcygeal bone structures,
hanging laterally to the ischial bones.”!? The levator ani is
composed of three key muscles: the puborectal, iliococ-
cygeal and pubovisceral (pubococcygeus) muscles.” They
support the pelvic organs (bladder, urethra, vagina and
uterus, anus and rectum), and provide general support
of the intra-abdominal contents.'"'> They contribute to
continence of urine and faeces, and to the sexual functions
of arousal, lubrication and orgasm.”!'"!* The pelvic floor
also contributes to the dynamics of vaginal delivery.”!*
Posterior to the vulva, the perineal skin and microbiota are
underappreciated modulators of genital health.!>23

Notably, the vulva and vagina have also distinct embry-
ological origins (Figure 2): the vulva develops from the
urogenital sinus, the genital tubercle or phallus, the uro-
genital folds and the labioscrotal swellings.?* The lower
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(vaginal plate)

Approximate stage Diagram® Description
of gestation
Uterine tube—»- v
Uterine septum: ]
.
Week 9282¢ Caudal tip of . . .
paramesonephric Vaginal development begins at 9 weeks of gestation.?®
ducts
Urogenital sinus The uterovaginal plate forms between the caudal buds of the Miillerian ducts and
dorsal wall of the urogenital sinus.2®
Lumen of uterus
V The upper two-thirds of the vagina develops from the paramesonephric ducts and
the remainder of the vagina originates from the urogenital sinus.®
Week 122 Caudal tip of

Week 16290

N7

Cervix

Fornix

When the vaginal plate canalizes at the sixteenth week of gestation, giving rise to
the lumen of the vagina, the lumen of the vagina remains separated from that of the
urogenital sinus by tissue remnants at the fusion point. This forms a thin tissue
plate, the hymen.®

Therefore, the hymen is simply an embryonic remnant of the former fusion line,

Vagina

incompletely separating the lower end of the vagina with the vulvar vestibule.®

These simple residual tissues have an overwhelming importance in a woman'’s life
due to the strategic position of the hymen and the symbolic cultural meaning of its
T irreversible breaking in the act of first intercourse. 202

Figure 2. The embryonic origins and importance of the hymen.

9,26-31

Diagram reproduced from: Kaur and Panneerselvam. Bicornuate Uterus. In: StatPearls [Internet]. Treasure Island (FL): StatPearls®' under the terms
of the Creative Commons Attribution 4.0 International Licence (http://creativecommons.org/licences/by/4.0/).

vagina (vulvar vestibule), external to the hymen, shares the
same embryologic origins as the vulva. The upper two-
thirds of the vaginal canal, above the hymen, develops
from the Miillerian ducts.”?> The hymen is an embryonic
remnant of the former fusion line between the Miillerian
ducts and the urogenital sinus.” Because of their strategic
location, these simple residual tissues have an overwhelm-
ing cultural and sexual importance in a woman’s life.?627

However, it is insufficient to consider only the vulva
and the vagina: perineal health also plays an important part
in intimate health. This is because the perineal area is vul-
nerable to contamination by microbes of faecal origin,
especially following bowel voiding, given its close ana-
tomic proximity.?? Therefore, these three separate areas —
the vulva, vagina and perineum — must be considered as
distinct but synergistically acting players in the mainte-
nance of intimate health.

Any professional recommendations for feminine
hygiene should include guidance on behaviours encom-
passing all of these areas.

Key unmet needs in intimate care and
hygiene practices
Intimate feminine hygiene practices can contribute to a

woman’s overall well-being and can prevent or relieve
many gynaecological issues.>* Notably, the vulva plays a

key role in a woman'’s sexuality (Table 1); a healthy vulva
can contribute to sexual health.

Feminine hygiene practices can vary widely across the
world, and may be related to differences in cultural and
social beliefs and religious practices.® Lifestyle factors,
such as wearing tight-fitting clothing and underwear,
pantyhose and panty liners, may affect the temperature,
moisture levels or bacterial composition of the vulvar
and vestibular area, or may even cause direct mechanical
irritation, all of which could contribute to feminine itching,
vulvodynia, Candidiasis, or other problems in the urogeni-
tal area.*** New or multiple sexual partners and unpro-
tected sex also pose challenges to genital health such as
increased risk of sexually transmitted infections (STIs)
and bacterial vaginosis,’®*! and vaginal douching or the
use of certain cleansers may be associated with increased
risks of vulvar and vaginal diseases and infections.?
However, only a handful of organizations have developed
guidelines for vulvar and vaginal hygiene practices.>?>*

In the ‘Break the Taboo’ survey conducted among 10,000
women across 10 countries, wide disparities regarding
daily routines and perceptions were observed.* The pro-
portion of women who engaged in daily intimate care
practices varied widely from country to country (from
38% to 91%) and was highest in Italy, the Philippines,
Portugal, Russia and Thailand. Intimate self-care was
associated with many benefits for women’s physical and


http://creativecommons.org/licences/by/4.0/

4 Women’s Health

Table I. The role of the vulva in sexuality.

The vulva is rich with sensitive fibres?

The clitoris, along with the associated corpora cavernosa,®? is the most innervated part of the vulva® and the main organ devoted to
female genital arousal, pleasure, and orgasm?

The vestibular bulbs (counterpart of the corpora cavernosa of the penis) are thought to work closely with the corpora cavernosa
and the clitoral tissues and nerves. During sexual arousal, the vestibular bulbs fill with blood. The resulting congestion exerts
pressure on the corpus cavernosum of the clitoris and the glans of the clitoris. This pressure on the clitoral nerves and tissues is
thought to induce a pleasant sensation during sexual arousal®*

Following menopause, the width of the vestibular bulbs reduces.?® The corpora cavernosa undergo a progressive, age-dependent
reduction from age 20 onwards.* In parallel, an age-related reduction of sexual hormones (including testosterone and DHEA)

is observed,”¥” with DHEA values in people in their eighties and nineties sometimes as low as 10% to 20% of the original values
encountered in young individuals3®3°

The vulvar vestibule and surrounding tissues become very congested during physiological sexual arousal, contributing to genital
congestion and the formation of the so-called ‘orgasmic platform’

The controversial G-spot, now considered a component of the CUV complex, is hypothesized to mediate and contribute to the
vaginally-activated orgasm, the climax obtained during vaginal penetration®323340

The labia majora and minora engorge with blood and appear oedematous during sexual arousal’

Bartholin’s glands secrete a mucus-like substance to lubricate the internal part of the labia minora and the vestibular region during
sexual intercourse; this is essential for preventing painful coitus and making penetration enjoyable’?

Skene’s glands release urethral secretions during sexual arousal’

The mons pubis provides cushioning during sexual intercourse and secretes pheromones to induce sexual attraction.” Resident
physiological microbiota activate pheromonal substances produced by vulvar apocrine glands,*' and pubic hair facilitates evaporation
of pheromones*?

Beneath the visible vulva, the muscular tissues (the three superficial trigonus muscles and the powerful levator ani) are key partners
of pleasure (in addition to their roles in pelvic organ support and voluntary urinary and faecal continence) as they contract during
the motor component of the orgasmic reflex.” A healthy and tonic pelvic floor is significantly associated with better arousal and
orgasm. Hypoactivity of the muscles (low tone), relatively common after vaginal delivery, can lead to poor sexual function and lack
of pleasure during coitus and orgasm, while hyperactivity (high tone) may be pathophysiologically linked to sexual pain disorders
such as dyspareunia and vaginismus’

Adjacent to the vulva, effective maintenance of perineal hygiene could reduce the risk of UTls and Candida albicans infection
(thrush), as well as maintain the physiological microbiome,'®2""2%3 3l of which contribute to a healthy vulvar and vaginal

microenvironment, an underappreciated contributor to pleasurable intercourse

CUV: clitourethrovaginal; DHEA: dehydroepiandrosterone; UTI: urinary tract infection.

mental health, including the perception of being in good
health (25% to 78%) and feeling attractive (19% to 47%).

In six out of 10 countries (the United Kingdom,
Germany, France, Russia, Thailand and the Philippines),
the practice of intimate self-care increased with age.*
Younger generations were less likely to be comfortable
discussing female genitalia compared with older women,*
while another study reported that older women were more
likely to use feminine deodorant spray and wet wipes.>*
This may seem dichotomous with the higher proportions
of younger women having aesthetic procedures, for exam-
ple vulvoplasty,® suggesting that younger women are
more comfortable discussing intimate aesthetic procedures
but not intimate health. However, this might stem from
low genital self-image and dissatisfaction with female
genitalia, often encountered by young women.>® In addi-
tion, societal beauty ideals among adolescents, which are
increasingly modulated by photograph-based social media
platforms, can also affect genital self-image and desire
for intimate aesthetic procedures.’’ In a cross-sectional
study investigating genital self-image, 3.6% of women
had severely low self-image, with 13.7% of women con-
sidering undergoing cosmetic genital surgery.>® Moreover,

better genital self-image was associated with a smaller
protrusion of the labia minora.® Healthcare providers
should educate their patients on the acceptance of normal
genital diversity, to reduce body dissatisfaction and the
fashion-driven request for intimate aesthetic procedures.
Speculatively, older women and postpartum women
may be more concerned with feminine hygiene than
younger women.>**® Postpartum women have specific
hygiene needs (Table S2) due to the many anatomical and
functional changes associated with vaginal delivery.*®
Moreover, 20% of postpartum women with no obstetric
antecedents complain of urinary urge incontinence, 24%
report urinary stress incontinence and 14% report anal
incontinence; obstetrics risk factors such as episiotomy
and forceps delivery can further increase incontinence
rates.”® Incontinence is not only associated with hygienic
issues but also psychosocial problems and reduced quality
of life (QoL).%® Incontinence can cause embarrassment,
especially for women, because it can interfere with self-
image and consequently self-esteem and sense of attrac-
tiveness.®“®! Meanwhile, 60% of menopausal women
experience vaginal discomfort and 87% experience sexual
dysfunction, with a significant negative impact on QoL.%
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Stage 1. Nociceptive pain’?
Ongoing acute tissue damage leads the
organism to withhold and defend itself

Stage 2. Neuropathic pain’274
Pain is generated within the pain
fibers and centers themselves

Vestibular pain can be the result of numerous
predisposing, precipitating and maintaining factors:
« Infections, e.g. vaginitis, Candida infection’273

Overt vulvar etiologies may no longer be evident, but
the patient presents with increased pain sensitivity on
touch or even constant pain’4

« Lifelong or acquired poor arousal’? « Persistent proliferation of introital nociceptive fibers”2
« Dyspareunia’ » Hyperactive pelvic floor persists’2

» Hyperactive pelvic floor”!.72 » Progressive changes in the pain pathways and

« Microabrasions’ centers, leading to central sensitization’274

+ Other etiologies’ « Neural pain signals have a progressively greater

impact on the patient’s overall health and
wellbeing, including psychological effects and
couple and family dynamics”2

Multifocal pain may be more widespread and/or
intense than would be expected given the amount of
Nociplastic pain> tissue or nerve damage’®
Pain is thought to be mediated by + Other symptoms may include fatigue, sleep, memory
augmented CNS pain and sensory and mood problems’®
processing, and altered pain modulation * Treatment should address relevant comorbidities and
lifestyle factors that sustain central sensitization of pain,
such as stress, inactivity and diet’®

71-76

Figure 3. The narrative of vestibular/vulvar pain pathogenesis.
*Can occur in isolation or in combination with Stages | and 2.7

Following menopause, various genital symptoms, sexual
and urinary symptoms and signs, termed as ‘genitourinary
syndrome of menopause’ (GSM), can have a profound
impact on the QoL of post-menopausal women.**** These
symptoms may cause women to seek further information
or products to maintain their intimate health. Indeed, a
cross-sectional study of postmenopausal women seeking
routine gynaecological care reported that over half of
women surveyed had used an over-the-counter product for
vulvar and/or vaginal symptoms in the prior 3 months
(including barrier treatments, topical anaesthetics, pow-
ders and antifungals), and one-third of women had used
two or more products.®* Non-hormonal therapy such as
lubricants, moisturizers and vitamin E are currently used
as first-line treatments for GSM; however, these do not
address the underlying pathophysiology and related
issues.®*% In more severe cases, local hormonal therapy
with prasterone, oestrogen and topical testosterone is con-
sidered.®**” More specifically, local oestrogen products
are considered the ‘gold standard’.®+%® Novel treatment
modalities, including laser technologies, can also be used
as alternative options, but further research is required to
determine their viability before they are implemented as
routine treatment.®*% Healthcare providers should play a
proactive role in the early diagnosis and treatment of GSM
symptoms, with patient-tailored interventions.

The ‘Break the Taboo’ study highlights the vast differ-
ences across the world in intimate care regimes and

perceptions. Most importantly, fewer than 50% of women
in the survey reported being instructed or taught to prac-
tice intimate hygiene by their healthcare providers.* This
highlights an unmet need and represents a requirement to
educate healthcare providers to initiate discussions with
patients on the benefits and importance of practicing inti-
mate self-care routines.

The VuNet epidemiological study in female patients
with chronic vulvar pain (vulvodynia) also highlighted a
large unmet need in female intimate care.”® Almost half of
the women in the study (48%) had prolonged pain lasting
1 to 5 years before obtaining an accurate diagnosis. The
authors proposed two reasons for this diagnostic delay:
first, women may be unaware that their pain may have a
name and a treatable cause; and second, healthcare provi-
ders may have difficulty diagnosing vulvodynia, as many
are unfamiliar with the presentation of this condition.
Thus, there is a need for greater awareness of common
vulvar and vaginal conditions among both healthcare
providers and patients. Common symptoms of vulvar and
vaginal conditions and tools for diagnosis are presented in
Tables S3A and S3B.

Of particular note is the presentation of vulvar vestibu-
lar pain, or vestibulodynia which, because of its complex
actiology and lack of characteristic histology, may errone-
ously lead to the pain being attributed to a psychosomatic
disorder.”! The complexity of vestibular pain pathogenesis
is presented in Figure 3.
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The dynamic protection of the vulva
and vagina

To understand the pathophysiology of common vulvar and
vaginal conditions and how to prevent them, it is necessary
to recognize the physiological mechanisms that protect the
genitalia against infection.

‘What is essential is invisible to the eye’. In vulvar,
vaginal and perineal health, this Antoine de Saint-
Exupery quote is incredibly apt: in other words, by rely-
ing on only visible characteristics, we can be deceived
and miss something’s true nature. A prime example
of this is the vulva and vagina. The vulva is not only
covered by skin, but by a complex array of structured
dynamic systems that partially protect against infection
and dryness. They include the complex vulvar ‘shield’
comprising the sophisticated vulvar microbiota, pubic
hair and keratinized epithelial cells (Table 2). During the
fertile period, the vagina, aside from the mucosa, is pro-
tected by its own unique microbiome (composed of /ac-
tobacillus species, among others),> an acidic pH, mucus
and the immune system (Table 3) while the perineal area
has its own unique skin composition and microbial con-
siderations (Table 4).

The vaginal microbiota comprises microorganisms in a
state of dynamic equilibrium,* modulated by hormonal and
health status,*?%>% and endogenous and exogenous factors

Table 2. Physiological barriers protecting the vulva.

(including diet).>** The predominant bacterial species
comprising the healthy vaginal microbiota are lactobacilli
(notably Lactobacillus crispatus, Lactobacillus iners,
Lactobacillus gasseri and Lactobacillus jensenii).?>%
Lactobacilli produce lactic acid, maintaining an acidic
environment, which inhibits the growth of pathogenic bac-
teria.>*> When healthy, the microbiota acts as a dynamic
barrier to protect against pathogenic invasion: lactobacilli
bind to the surface of vaginal epithelial cells and compete
with other microorganisms to prevent them from attaching
to, and infecting, these cells.>’®%° They also release solu-
ble components that inhibit other bacteria from associating
with the epithelial cell membrane.>*> The vaginal micro-
biota fluctuates over a lifetime, during menarche, menses
and pregnancy, in response to infection and in response to
various external factors (e.g. hygiene practices, sexual
intercourse, antibiotics, spermicides, hormonal contracep-
tives and hormone replacement therapy).>293-%

The vulvar microbiome differs from the vaginal micro-
biome. Knowledge about the microbial composition of the
vulva is in its infancy; however, it is anticipated to play a
key role in overall genital health.® There is wide diversity
in intra- and inter-individual vulvar microbiomes, with no
single species common to all women.>*® Similar to the
vaginal microbiome, the vulvar microbiome may also
affect the proliferation of exogenous pathogens that cause
vaginal and urinary tract infections.?

Vulvar protective
barrier/characteristic

Description

Function

Microbiota Species may include staphylococci, micrococci, diphtheroids, May reduce the proliferation of exogenous
lactobacilli, streptococci, Gram-negative rods and yeasts pathogens that cause vaginal and urinary tract
(non-protective species of faecal origin may also be present)® infections®

pH Vulvar pH could be expected to fall between the pH of the = Protects against sexually transmitted
skin (pH 4.7)% and the vagina (normal pH 4.0-4.5)377 pathogens’®

Pubic hair Body hair found in the genital area’”” Contributes to the microenvironment

Skin (epithelium)

Vulvar skin: differs from other skin sites in hydration, friction

favouring evaporation of pheromones.*?
Moderately protects the genitalia from foreign
bodies, bacteria and viruses, and protects skin
from friction during intercourse that can lead
to dryness, irritation and abrasions’*®
Provides a physical/mechanical biobarrier®?

and permeability and is more susceptible to topical agents

than forearm skin

Vulvar vestibular skin: non-keratinized and therefore likely to
be more permeable, and vulnerable to mechanical traumas

(e.g. due to friction) than keratinized skin
Epithelial cells

381

The cutaneous epithelium of the mons pubis and labia
majora exhibits a keratinized, stratified, squamous structure
with sweat glands, sebaceous glands and hair follicles. The
degree of keratinisation decreases over the clitoris and the

Provides a physical barrier®? and acts as an
immunocompetent tissue: Langerhans’ cells
are the most common immune cell type in the
vulva®

outer surface and inner two-thirds of the labia minora. The
epidermis of this portion of the labia minora is markedly
thinner than that of the labia majora and there are no hair
follicles or sweat glands in women of reproductive age®'
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Table 3. Physiological barriers protecting the vagina.

Vaginal protective
barrier/characteristic

Description

Function

Microbiota

pH

Skin (epithelium)

Epithelial cells

Vaginal secretions/
mucus

Immune system
NAPs

Pattern recognition
receptors (TLRs)

Immune response

It was previously thought that a healthy vagina was
dominated by Lactobacillus spp.; however, in some healthy
women, lactobacilli are absent and replaced by other
lactic acid-producing bacteria, such as Atopobium vaginae,
Megasphaera spp., and/or Leptotrichia spp.}

The ability of lactobacilli to grow in biofilms has been
demonstrated in vitro, suggesting that there may be a
role for a physiological lactobacilli biofilm in the vagina
Vaginal pH in women of reproductive age is <4.5; this is
mediated by the high presence of lactobacilli.>®” Vaginal
pH rises during menstruation®

Vaginal skin is covered with a non-keratinized epithelial
lining which, with oestrogen presence, is thick, with folds
kept moist by fluid secreted through the vaginal wall and
mucus from cervical and vestibular glands®

The lower part of the female reproductive tract is lined
with multiple layers of stratified squamous epithelial cells.
A lack of tight junctions in the lower part of the female
reproductive tract may permit transition of pathogens to
the intra-epithelial region, allowing them to come into
contact with immune cells®

Composed primarily of 90% to 95% water, inorganic and
organic salts, urea, carbohydrates, mucins (particularly
mucin-1), fatty acids, albumins, immunoglobulins, iron
chelator, lysozyme and other macromolecules, leukocyte
and epithelial debris®8

83,84

Includes defensin, elafin, cathelicidin, secretory leukocyte
protease inhibitor, lysozyme, and lactoferrin; produced
by epithelial cells and neutrophils®?

Expressed on immune cells, including neutrophils,
macrophages, dendritic cells, dermal endothelial cells and
mucosal epithelial cells®?

Includes cytokines and chemokines (secreted from
epithelial cells) and inflammatory immune cells
(macrophages, dendritic cells, natural killer cells,
neutrophils), as well as resident epithelial cells and
stromal fibroblasts®?

Lactobacilli produce lactic acid, maintaining
an acidic environment, and compete with
exogenous pathogens to adhere to vaginal
mucosa.>’88 Lactobacilli also produce H,0,
and bacteriocins, which suppress invasive
bacteria®88¢

Maintains vaginal eubiosis,”® protects against
sexually transmitted pathogens’®®” and inhibits
the growth of anaerobic bacteria®

Provides a physical/mechanical biobarrier®?

Provide a physical barrier against pathogens
and microbial infections as well as secretions
containing antimicrobial peptides, cytokines
and chemokines which recruit and activate
immune cells®?

Prevents epithelial cells from direct contact
with infectious agents®?

Destroy target microbial cells through
abrogation of pH and ionic concentration
gradients®?

Detect microbial-associated molecular patterns
and initiate intracellular signalling pathways

in order to recruit the immune cells, secrete
antimicrobial factors eradicating pathogens and
facilitate adaptive immune responses®?
Inflammatory immune cells that migrate into
the genital tract, as well as resident epithelial
cells and stromal fibroblasts, facilitating the
immune response®?

NAP: natural antimicrobial peptide; spp.: species; TLR: toll-like receptor.

The vaginal and gut microbiota exist in a regulated,
mutualistic relationship and influence the host female’s
genital health. During the fertile period, both the vaginal
and gut microbiota are modulated by sex hormones and
can present a significant dysbiosis, a progressive disrup-
tion of microbiota equilibrium, after the menopause.”
Moreover, the combined effects of diet and stress have
been shown to impact the gut microbiota, resulting in dys-
biosis.”” Both acute and chronic stressors causing cortisol
release can have profound effects on the gut microbiota,
such as producing an inflammatory response, increasing
the prevalence of pathogenic bacteria (dysbiosis) and
enhancing gut barrier permeability, also referred to as

‘leaky gut syndrome’.”’ Subsequent movement of these
pathogenic bacteria to the vagina can cause unfavourable
gynaecological outcomes.”> Moreover, psychological
stress has been found to suppress cell-mediated immune
responses that are important in inhibiting the growth of
Candida albicans.*® Stress and depression can also encour-
age unhealthy food choices, which indirectly facilitate the
shift in bacterial species based on the micronutrient profile
of the food consumed.”” A high-saturated-fat diet, for
example, can alter the vaginal microbiota by decreasing
lactobacilli species dominance, which raises the risk of
bacterial vaginosis.” In addition, Candida species growth
is enhanced by sugar-rich diets, especially in patients with
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Table 4. Physiological barriers protecting the perineal area.

Perineal protective

Description

barrier/characteristic

Function

Skin

Microbiota

The cutaneous perineum is a diamond-shaped
region that includes the skin overlying the
external genitalia, the urethral, vaginal, and

anal orifices and the skin between the thighs.®’
The perineum skin, like the vulvar skin, has a
keratinized, stratified squamous structure with
sweat glands, sebaceous glands and hair follicles®
The normal microbiota of the intestinal tract

is closely associated with human health.'®
However, given the proximity to the anal
opening, facultatively pathogenic microorganisms
(e.g. Escherichia coli, enterococci, Candida

Provides a physical/mechanical biobarrier®?

Imbalanced intestinal tract microbiota can cause a
series of diseases, such as certain digestive system
diseases, metabolic diseases, inflammatory bowel
disease, IBS and autoimmune diseases.'® Imbalanced
perineal/perianal microbiota can cause skin diseases

albicans) can frequently infiltrate the perineum.
E. coli may also cross the colonic mucosa
(especially in women with IBS or constipation,
which can be associated with ‘leaky gut
syndrome’) and enter the blood stream and

subsequently the bladder mucosa®

2 (e.g. eczema),'® and vulvar and vaginal conditions

such as vulvovaginitis and UTIs.'> Comorbidity

of lower urinary tract disorders and a range of
colonic disorders has also been reported (e.g. IBS,
inflammatory bowel disease, constipation overactive
bladder, interstitial cystitis/painful bladder syndrome
and faecal and urinary incontinence)’*?'

IBS: irritable bowel syndrome; UTI: urinary tract infection.

diabetes mellitus, increasing the risk of vulvovaginitis and
cystitis, 100101

The microbiota can secrete an extracellular matrix,
forming a ‘biofilm’: biofilms are structured communi-
ties of bacterial cells, often of different species, enclosed
in a self-produced polymer matrix and adhered to an
inert or living surface.?3!92 Biofilms are often character-
ized by a complex internal architecture and can contain
channels to allow the circulation of nutrients.!®? The
ability of lactobacilli to grow in biofilms has been dem-
onstrated in vitro, suggesting that there may also be a
role for a physiological lactobacilli biofilm in the
vagina.®*® Lactobacilli can also counteract and inhibit
various virulence factors that favour pathogens, includ-
ing the production of toxins, biofilm formation, and host
cell adhesion and invasion.!®

Many pathogenic bacteria can also form biofilms,
which promote their survival and can limit the efficacy of
antimicrobial or antibiotic treatment.'%*'% Polymicrobial
biofilms formed on vaginal epithelia play a crucial role in
the pathogenesis of bacterial vaginosis.!®? The involve-
ment of biofilm in a bacterial infection (e.g. in bacterial
vaginosis) implies that the infection is difficult to treat
and that the patient may experience relapses, as biofilms
are less vulnerable to antimicrobial agents.!”? Biofilms
are responsible for up to 80% of all human bacterial
infections®®!% and are also produced by many clinically
relevant fungi (such as Candida, Aspergillus and
Cryptococcus). 101!

A range of endogenous and exogenous factors interact
with the vaginal microbiota. Endogenous factors include

oestrogen,>'"? cervical mucus,''3 pH*>" and influences

from commensal microbiota (such as those of intestinal
origin, including Escherichia coli (E. coli)).*? The vagi-
nal and intestinal microbiota have an intense interplay in
physiological and pathological conditions: irritable
bowel syndrome (IBS) and constipation (associated with
‘leaky gut syndrome’) are intestinal conditions that may
impact vaginal and vulvar microbiota.?>*!!* Indeed, a
cross-sectional study of 1183 women with chronic vulvar
pain found that IBS was the a common comorbidity pre-
sent in 27.3% of women with chronic vulvar pain.”
Exogenous factors include infection with invasive bacte-
ria,'®® semen,''> number of partners,’® intrauterine
devices,''® antibiotics,!'? certain cleansing products or
practices!!'®!" and diet.**

An acidic vaginal pH (<4.5) maintains vaginal eubio-
sis,’® protects against sexually transmitted pathogens,’®%
and inhibits the growth of anaerobic bacteria.’® Vaginal
pH fluctuates over a woman’s lifetime: for example, fol-
lowing menopause, as oestrogen levels fall, vaginal pH
increases.> An increased vaginal pH, for example after
menopause, is associated with increased infection rates
and colonization with intestinal pathogenic microbes.’
Conversely, vulvar pH could be expected to fall between
the pH of the skin (estimated at pH 4.7)° and the vagina
(normal pH 4.0-4.5),”” with reports ranging from 3.8 to
4.2 across the menstrual cycle.® Vaginal pH can reach up
to 5.2-6.7 during menstruation.'2°

Therefore, the vagina and vulva are protected from
infection by several mechanisms. However, many mod-
ern-day habits, including aesthetic practices and hygienic
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Table 5. Sex matters: the importance of vulvar pheromones.

e Like many other animals, humans use olfactory signals (via pheromones) for the transmission of biologically relevant information

between members of the same species*'

e Body odour can vary highly between individuals and is influenced by the MHC. In this regard, body odour is thought to influence

reproductive competition, allowing individuals to select the most appropriate mate from an immune system point of view

127

e The main producers of human pheromones are the apocrine glands, which are located in the pubic region and axillae*'

e At sexual maturation, the apocrine glands produce steroidal secretions derived from |6-androstenes via testosterone

41

e Apocrine secretions are initially odourless; however, aerobic coryneform bacteria on the skin transform them into odorous

pheromones, androstenone and androstenol*'

e In the vagina, aliphatic acids (also known as copulins) are secreted; their odour varies with the menstrual cycle!
e Human sociosexual interactions — driven by emotions such as fear, anxiety and sexual attraction — are influenced by

pheromones, even if they are not consciously detected: there is increasing evidence to support this

128

e One study, in which male volunteers were asked to record the occurrence of sociosexual behaviours before and after daily
application of a male pheromone or placebo, showed a significantly higher proportion of participants using pheromones reporting
an increase from baseline in ‘sexual intercourse’ and ‘sleeping next to a romantic partner’ compared with those using a placebo*?

e Therefore, the overall impact of the modern-day goals of cleanliness and odourlessness on our everyday social lives and human

reproductive success, as well as on anatomic/reproductive health, must be considere

d4|,|27

MHC: major histocompatibility complex.

behaviours, can impair these protective functions on mul-
tiple levels.

The impact of aesthetic practices on
intimate health

‘Beautifying’ practices for female genitalia are currently
fashionable and are therefore on the increase. Yet these
practices can be detrimental to a woman’s intimate health,
and women should be cautioned not to mistake fashion
for health before considering any ‘beautifying’ vulvar
practices. Removal of pubic hair (pubic depilation) has
become increasingly prevalent in recent years, with
women citing a range of drivers such as increased satis-
faction in their appearance, improved comfort and a per-
ceived increase in cleanliness.” Perceived preference of
their partner may also be one of the reasons women choose
to remove pubic hair: in a demographic logistic regression
analysis, men were more likely than women to report
a preference for a pubic hair-free partner (60% vs 24%,
respectively).!?! Furthermore, in college-age women
(aged 18-24 years), those who were hair-free were more
likely to have a history of vaginal intercourse, and receiv-
ing and giving oral sex, compared with those with some
pubic hair (p <0.01).!22 Although there is anecdotal evi-
dence to suggest pubic depilation can improve sexual sat-
isfaction for both partners, there have been no studies to
quantify this effect.!’

Depilation or epilation (removing hair at the root, for
example by waxing) can result in injury or irritation (lac-
erations, razor burn, folliculitis, microtears and epidermal
abrasions).” Pubic hair also protects the skin covering the
mons pubis, vulva and vagina during intercourse and there-
fore depilation can lead to dryness, irritation and abra-
sions.” Complete depilation is associated with an increased
risk of vulvodynia, folliculitis and dermatitis,*®!?* while

preliminary data from a case-control study suggest that shav-
ing and complete depilation of the labia majora may be asso-
ciated with an increased risk of vulvar dysplasia or cancer,'?’
although larger prospective controlled trials are required to
confirm this finding. Women who shave the mons pubis area
are 74% more likely to experience vulvodynia compared
with those who shave only the bikini area.*

Pubic hair removal also increases the risk of infec-
tion: pubic hair protects the vulva and vagina from irri-
tants and pathogens. The act of waxing may also disturb
the microcutaneous barrier, which is thought to increase
the risk of pathogens penetrating the skin, including
human papillomavirus and herpes simplex viruses, caus-
ing STIs.”

Women who change their pubic hair status may alter the
composition of their vulvar and vaginal microbiota:
women in a ‘crossover’ group who switched from regular
hair removal to no hair removal and vice versa had greater
vaginal beta diversity (i.e. greater differences in microbial
composition between samples) compared with controls
who did not change their pubic hair status (p=0.004).126
Furthermore, pubic hair may play a role in sexual function
by effectively facilitating the evaporation of pheromones,
which are secreted from genital glands and activated by
the vulvar microbiota (Table 5).

‘Aesthetic gynaecology’ has dramatically increased
in recent years,'?>!3° with over a third of procedures
attributed to purely aesthetic motivations.'?® Vaginal
rejuvenation is used to describe different surgical inter-
ventions aimed at decreasing the average diameter of the
vagina (i.e. after vaginal delivery), either through exci-
sions or laser technology, with novel methods (use of
silicone threads or hyaluronic acid filler injections)
under investigation.!3!

Labiaplasty is the most common genital surgery per-
formed for aesthetic reasons, with the goal of improving
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the appearance of the vulva and removing tissues that are
obstructive during sexual intercourse.'** Nearly all women
who request labiaplasty have labia minora within the
range of diversity expected.'*> Vulvar lightening proce-
dures, to address perceived areas of hyperpigmentation
using chemical agents or non-surgical laser techniques,
are also commonly offered. 30133

There are concerns that removal of the highly sensitive
and vascularised tissues of the labia may actually reduce or
impair sexual function and pleasure (Table S4).13? The
American College of Obstetricians and Gynaecologists
has previously advised: “Women should be informed about
the lack of data supporting the efficacy of these procedures
[vaginal rejuvenation, designer vaginoplasty, revirgina-
tion, G-spot amplification] and their potential complica-
tions, including infection, altered sensation, dyspareunia,
adhesions and scarring’.'3*

Women should be encouraged to think critically
before following these trends in genital aesthetic prac-
tices, as they likely would for trends concerning other
parts of their body: for example, arguably fewer people
would follow suit if it became fashionable for women to
shave their heads. Therefore, in matters concerning inti-
mate health, the medical authority of the physician over
the aesthetician should be emphasized. An effort to
increase women’s awareness of the impact of these prac-
tices is required.

Why don’t gynaecologists look
backwards?

When considering intimate health, it is insufficient to con-
sider only the vulva and the vagina: perineal and perianal
health also play a huge part in intimate health. While uri-
nary tract infections, bacterial vaginosis and yeast vagini-
tis are caused by multiple factors, frequently the source of
these infections is passive transfer of bacteria and yeast
from the anal opening along the short distance to the peri-
neum.?? After defecation, it is relatively easy for bacteria
and yeast to transfer to the vulva and vagina, where they
may survive and thrive.??

Early studies have shown that facultatively pathogenic
E. coli, enterococci, Candida albicans and other patho-
gens that infect the bladder and vagina ascend from
the anus and replicate in the vaginal vault.?? In one study,
E. coli was identified in cultures from 77% of patients
with recurrent urinary tract infections: the faecal micro-
biota acts as an optimal reservoir for uropathogenic E.
coli strains.?? Furthermore, E. coli may cross the colonic
mucosa (especially in women with IBS or constipation,
which can be associated with ‘leaky gut’ syndrome) and
enter the blood stream and subsequently the bladder
mucosa.”> Comorbidity of lower urinary tract disorders
and a range of colonic disorders has been reported (includ-
ing IBS, inflammatory bowel disease, overactive bladder,

interstitial cystitis/painful bladder syndrome and faecal
and urinary incontinence).”*®!

More recently, it has been demonstrated that diverse
urinary E. coli isolates not only adhere to, but also
invade, vaginal cells, suggesting that E. coli can estab-
lish a vaginal intracellular reservoir, where it may reside
and evade extracellular stressors prior to causing an
ascending infection.'** In addition, in women suffering
with haemorrhoids, leakage of fluid can contribute to a
warm, moist perianal region: this constitutes an optimal
growth medium for pathogenic microbes such as
Candida albicans (thrush).?°

A shorter anogenital distance has been hypothesized to
induce more frequent postnatal episodes of faecal micro-
biota contamination of the vulva and vagina. The resulting
cervicovaginal microbial dysbiosis has been predicted to
sustain subclinical inflammation processes and increase
the risk of developing subclinical endometriosis, resulting
in impaired fertility.!”

Furthermore, habitual use of warm-water cleaning toi-
lets or ‘bidet toilets’ (widely used in Japan) aggravates the
vaginal microbiome, partially by facilitating opportunistic
infection of faecal bacteria and other microorganisms.'®!°
This manifests as declining detection of normal bacteria
(lactobacilli) and increasing detection of faecal bacteria
(E. coli, Enterococcus faecalis and Enterobacter aerogen-
esis) and other ubiquitous pathogens (e.g. Streptococcus
agalactiae, Staphylococcus aureus and other Streptococcus
species).!? The use of bidet toilets has also been associated
with vulvar pruritis,'3® which may be indicative of more
specific causes of itching, such as lichen sclerosus.'3’

It has also been suggested that the direction of wiping
post-micturition can facilitate the migration of faecal bac-
teria to the urogenital area: wiping back-to-front is associ-
ated with a greater risk of developing urinary tract infection
than wiping front-to-back.?! Similarly after bowel voiding,
a back-to-front direction of wiping is associated with an
increased risk of urinary tract infection.*3

In addition, a tightened pelvic floor is associated with
pelvic floor hyperactivity and contributes to urethral
mechanical trauma if intercourse occurs without adequate
lubrication, thus increasing the risk of post-coital urethritis
and cystitis.'*® Rehabilitation treatment to relax the pelvic
floor with electromyographic biofeedback or hands-on
physiotherapy is recommended.'*®

This highlights the need to educate women on correct
personal hygiene practices in order to prevent disease and
improve women’s health, and underscores the importance
of adopting a broader vision of intimate health, encom-
passing the vulva, vagina and perineal area and muscles.
To this author’s knowledge, there are no published guide-
lines, consensuses or recommendations for perineal/peria-
nal hygiene, reflecting an unmet need in this area. As part
of the general gynaecological evaluation, physicians may
consider including a perineal inspection and discussing a
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patient’s bowel health and habits. It is also important to
consider the role of the perineal area when developing
guidance for women’s intimate health. This may include
guidance on the direction of post-micturition and post-
defecation wiping, and the most appropriate time for
cleansing the vulva: theoretically, cleansing the vulva
immediately after bowel voiding, if feasible, could prevent
contamination with faecal bacteria and reduce the risk of
infection (however, prospective studies are required to
confirm this). Without addressing these factors, there is a
risk of excluding this area of hygiene and undermining
all other efforts to improve feminine genital health.

The importance of protection
from STIs

Another unmet need in women’s awareness of their intimate
health is the need to consistently use protection against
STIs. Condoms are one of the most commonly used contra-
ceptive methods in the world and are the only available
method that protects against both pregnancy and STIs.!*

The Royal College of Obstetricians and Gynaecologists
advise that the consistent and correct use of condoms is the
most efficient means of protecting against human immu-
nodeficiency virus (HIV) and other STIs during inter-
course, including during oral and anal intercourse.'*
However, condoms are often only perceived as a contra-
ceptive method and not as a key method of protection
against STIs: in a systematic review in school-going ado-
lescents in Europe, despite knowing that use of condoms
helps protect against contracting an STI, some adolescents
still regarded condoms primarily as an interim method of
contraception before using the pill.!*!

In addition, many women report discomfort following
condom use due to latex allergies.'*? Exposure to latex can
lead to an immunoglobulin E-mediated allergic reaction —
from contact urticaria to anaphylaxis — and, more fre-
quently, to a type IV allergic reaction.!*

One study reported a lower proportion of women using
condoms consistently compared with men;'* conversely,
Ruiz-Palomino et al.!*> found that a higher percentage
of males versus females use condoms inconsistently.
Consistent condom use was predicted by marital status (not
being married), having greater confidence negotiating con-
dom use with their partners, having safer preparatory sex-
ual behaviours (e.g. recent purchases of condoms) and not
using condoms only when practicing abstinence. Living
with a partner and having a lack of risk perception (e.g. risk
of acquired immune deficiency syndrome (AIDS)) sig-
nificantly predicted inconsistent condom use.'4®

Furthermore, heterosexual women who have receptive
anal intercourse are less likely to report consistent condom
use compared with men who have sex with men.'#7!48 This
represents a greater risk of contracting STIs in women than
in men: given the low rates of condom use during these

behaviours and the reportedly high proportions of people
who partake in anal intercourse (33% of women and 38%
of men),'*® it is important that recommendations for sexual
risk assessments are followed.!*®!*’ It may be beneficial
for physicians to initiate conversations with women on the
risk of STI and HIV acquisition during sex, including oral
and anal intercourse.

The impact of hygienic behaviours
on intimate health

Many myths or ‘fake news’ circulate around feminine
hygiene and intimate care: for example, the need to wash
excessively, perform vaginal douching, and use soaps,
shower gels, scrubs, deodorants and over-the-counter
preparations. However, washing too frequently can impair
the vulvar and perineal skin microenvironments, causing
irritation and exacerbating existing conditions.** Soaps,
shower gels, scrubs, bubble baths, deodorants, baby wipes
and douches may contain skin irritants and some available
over-the-counter preparations, such as baby or nappy
creams, herbal creams (tea tree oil, aloe vera) and thrush
treatments, may aggravate allergies and worsen existing
symptoms.>>** Examples of common vulvar conditions
caused by inappropriate hygienic behaviours are shown in
Figure 4(a) and (b).

Vaginal douching may alter the normal vaginal microbi-
ome, predisposing women to dysbiosis, including bacterial
vaginosis, infections from colonic pathogens and
STIs.>!%15% Vaginal douching has also been associated
with an increased risk of pelvic inflammatory disease,
endometriosis, cervical cancer and adverse pregnancy out-
comes.>*>13% It should be noted that these associations may
not necessarily be causative; for example, women may be
more inclined to self-prescribe vaginal douching in
response to bacterial vaginosis to reduce vaginal odour and
irritation, or in response to other symptoms such as men-
strual bleeding.!"” One study found that douching, but not
other feminine hygiene behaviours (including type of
underwear, menstrual protection and use of a hygiene
spray), was significantly associated with bacterial vagino-
sis, and suggested that this provided evidence that douch-
ing may be causally associated with bacterial vaginosis
rather than simply a response to bacterial vaginosis symp-
toms.'!” However, prospective studies are required to deter-
mine if douching is a causal factor for dysbiosis or infection
or if it is simply a common, self-prescribed behaviour
among women at higher risk for these conditions.*?

Wearing tight-fitting garments can also impact intimate
health: the concept that feminine itching and urogenital
issues are associated with tight-fitting clothing has been
reported in several studies.**34748:151 Tight-fitting cloth-
ing can impede perspiration and increase body tempera-
ture, stimulating the proliferation of pathogens.®! In
addition, wearing tight-fitting clothing was also found to be
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(2)

(b)

Figure 4. Common vulvar conditions caused by inappropriate hygienic behaviours. (a) Vulvitis caused by repeated use of cosmetics
on the vulva of a diabetic woman; (b) Pustular mycosis and diaper dermatitis.
Images courtesy of Professor Franco Anglana, MD, and used with permission.

associated with increased risk of vulvodynia.*®
Speculatively, an increased likelihood of vulvar skin micro-
abrasions could be caused by the rigid seam adjacent to the
genitals, which can worsen vulvar pain. This risk may be
further increased when the skin has been subject to inap-
propriate or incorrect cleansing or depilation.

In contrast, routine, once-daily washing of the vulva is
desirable to prevent accumulation of vaginal discharge,
sweat, urine and to prevent faecal contamination and
body odour.3?*3 Theoretically, twice-daily washing of
the vulva may be desirable in the case of multiple daily
bowel voiding, such as in women with IBS. The Royal
College of Obstetricians and Gynaecologists’ advice for
women with vulval skin conditions includes avoiding
irritants, using a soap substitute and cleaning the vulval
area only once a day,** while the Middle East and central
Asia guidelines on female genital hygiene similarly rec-
ommend daily cleansing with a hypoallergenic, mild
detergent.’> Women reporting the use of soaps, gels or
washes to cleanse the vulva are less likely to have vulvo-
dynia compared with women reporting the use of water
only.* In a randomized study in breast cancer survivors
who experienced menopause after chemotherapy or
endocrine therapy, a vaginal pH-balanced gel decreased
vaginal pH and improved vaginal dryness and dyspareu-
nia compared with placebo gel.!>

There has been a rise in the availability of intimate
hygiene products for cleanliness and odour control; how-
ever, some of these may modify the pH in the vulva and
vagina, with effects on the physiological bacterial species
required for protection against infection.> Hence, the main-
stay of vulvar cleaning is the selection of a mild detergent
that is capable of enhancing skin homeostasis with a physi-
ologic pH of 4.2-5.6.32

It is important that the use of hygiene products and their
composition be considered during the gynaecologist’s
evaluation, particularly when patients present with a vul-
var burning sensation. Instructions should be given con-
cerning the avoidance of irritants, such as perfumed soaps,
bubble baths, hygiene sprays, lubricants and spermi-
cides, #3153 which patients may self-prescribe in an attempt
to treat odours, itching, pain, dryness or other symptoms.
Some components of over-the-counter products can also
contain allergens (e.g. balsam of Peru in scented soaps
and propylene glycol in lubricants),'** and material used
for menstrual pads can also be allergenic.!>*!> These
factors can mediate genital contact dermatitis (see Figure
4(b)),!43154155 which may further perpetuate any existing
vulvar symptoms. Reusable menstrual products, such as
period underwear and menstrual cups, are potential alter-
natives to menstrual pads.'*® However, washing and dry-
ing the period underwear may demand more effort and
time. In addition, women may need to practice and use the
menstrual cup on a regular basis before they are comfort-
able using it.!>’

Given these potential adverse effects and the wide-
spread use of over-the-counter feminine hygiene prod-
ucts,® such products should be more adequately tested by
the suppliers to ensure that they do not cause vulvar skin
irritation, sensitisation or pH or microbiota imbalances.

Evidence base for specific feminine
wash components

Feminine washes must respect the individual needs of the
vulva and avoid disrupting its natural balance. As noted
above, feminine washing should ideally be limited to once
per day, but for women required to wash more regularly
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Figure 5. Scanning electron microscopy images of mature Candida albicans biofilm. (a) Before thymol incubation, the mature
biofilm consists of a very dense multi-layered network of yeast cells and filamentous forms. (b) After incubation with 1/2X the
minimum inhibitory concentration (MIC) of thymol for 24 h, only slight changes were visible in comparison with the control. (c)
Incubation with thymol | X MIC induced visible changes in biofilm structure. (d) Incubation with thymol 2X MIC clearly inhibited all
of the elements and greatly damaged the filamentous forms. Magnification 1250X.

Reprinted from Int ] Antimicrob Agents, Vol 31(5), Braga PC, Culici M, Alfieri M, et al., Thymol inhibits Candida albicans biofilm formation and

mature biofilm, p472-477, Copyright (2008), with permission from Elsevier.

(e.g. those with IBS with frequent diarrhoea), a product
that respects the unique vulvar microenvironment is neces-
sary to maintain the microbiome balance and avoid dry-
ness and exacerbation of any existing issues.>

Of the feminine wash products available, many claim to
have efficacy in odour-neutralizing, moisturizing or anti-
bacterial activity.> Common ingredients include lactic
acid, glycerine, and a variety of natural extracts.’

One such natural extract is thymol, a major component
of thyme oil. Thymol is an emerging constituent of femi-
nine hygiene products due to its phenolic structure and
resulting pharmacological properties, including selective
antimicrobial and antifungal effects that may contribute to
maintenance of natural microbiota.!’®!% It is proven to
inhibit pathogenic microbial growth!'**!%! and pathogenic
biofilm formation, including Candida albicans (Figure 5)
and Gardnerella vaginalis."*®'> Thymol has been shown to

158

exert not only antibacterial and antifungal action, but also
anti-inflammatory activity through elastase inhibition.'®?

The inclusion of lactic acid in feminine hygiene prod-
ucts has been shown to promote vulvar and vaginal health
through maintaining an acidic pH,’®'®> while glycerine is
used widely in dermatological interventions as a skin
conditioning agent.'**'®> Working as a humectant, glyc-
erine attracts water from the atmosphere or deeper in the
dermis to maintain hydration levels in the upper epider-
mis layers.'%!1%5 Including glycerine in feminine washes
is thought to moisturize and protect against over-drying of
the vulvar skin.!%

For odour control, anti-oxidant ketoglutaric acid'®’
may be included in feminine washes: its anti-oxidant
activity could potentially result in oxidation of the amines
associated with malodour,'®17 exerting anti-odourant
properties.
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Based on this evidence, an acid pH thymol-containing
cleansing wash, with glycerine, ketoglutaric acid and lac-
tic acid has been developed.'*® In pregnant and postpartum
women, including those with vulvar and vaginal candidi-
asis or bacterial vaginosis, the acid pH thymol-containing
cleansing wash was shown to reduce pH and relieve vulvar
and vaginal discomfort, and also significantly improved
sexual disturbances, including desire, lubrication, arousal
and orgasm.'”! Also, in a study of healthy women, this acid
pH thymol-containing cleansing wash was compared with
an alternative lactic acid-based wash and was associated
with a smaller reduction in skin hydration of the labia
majora and minora skin.'% The acid pH thymol-containing
cleanser wash contains several moisturizing ingredients,
such as humectant glycerine and emollient oat milk, which
may have contributed to maintaining skin hydration; the
alternative wash contained sodium lauryl sulphate and
sodium laurate as anionic surfactants, which are known to
irritate the skin and make it more vulnerable to injury lead-
ing to transepidermal water loss.'%

As our knowledge of female physiology is becoming
more extensive and accurate, cleansers are being devel-
oped with the goal of satisfying the emerging needs of
the vulva, most notably maintenance of the microbiome,
hydration and pH regulation. The thymol-containing
cleansing wash described above (also containing glycer-
ine, ketoglutaric acid and lactic acid) has the capability to
satisfy many of these emerging needs, by reducing pH,
maintaining skin hydration, relieving vulvar and vaginal
discomfort and improving sexual disturbances.'®®!”! The
thymol-containing cleansing wash therefore represents an
appropriate cleansing option for maintaining the delicate
and complex equilibrium of the vulva. Given our evolving
knowledge of feminine hygiene and intimate care, there is
a need for rigorous evidence-based scientific and clinical
studies to determine further appropriate components for
feminine wash products.

Limitations

Although this review provides an important overview of
feminine hygiene-related discussions and behaviours, it is
subject to several limitations associated with a narrative
review. First, as no pre-established search methodologies
were utilized, the included studies, recommendations and
conclusions are subject to selection bias and further rele-
vant studies may not have been identified. Further, while
overall findings from a large number of studies are dis-
cussed, no pooled analyses or direct comparisons of the
included studies were performed, due to the variety of out-
comes and studies included, and to provide a comprehen-
sive vision that will be useful in daily clinical practice with
patients. With this perspective, a comprehensive narrative
review of the current situation is provided, which identi-
fies areas for improvement of women’s genital health and
intimate well-being.

Conclusion

A summary of key points covered in this review article is
shown in Table S5. Correct intimate care may contribute to
improved genital and sexual health; however, a lack of
knowledge of the correct behaviours can result in inappro-
priate aesthetic, hygiene and sexual practices, and impair-
ment of the dynamic protective mechanisms of the vulva
and vagina. There is a need for prospective clinical studies
to determine appropriate components for feminine wash
products and to inform evidence-based guidelines for best
practice in female genital health. The goal is to offer
women the awareness and knowledge to enable them to be
the advocates of their own intimate health, contributing to
the prevention of genital pain and other symptoms that
may arise from inappropriate intimate care. There is a need
for discussion of intimate care issues to become a routine
part of clinical conversations with patients. The younger
the patient is when these discussions begin, the better the
chances are of maximizing the lifelong benefits of self-
protecting genital hygiene. It is essential to recognize that
also in intimate care, education is key.
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