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Background

Intravaginal practices (IVPs) are behaviours undertaken by women in diverse global
settings for the promotion of hygiene and sexual health. Although evidence is
inconclusive, it has been suggested that they may be harmful and associated with adverse
gynaecological outcomes. The objective of this study was to investigate whether there is
an association between IVPs, human papillomavirus (HPV) infection and the development
of cervical cancer. As human immunodeficiency virus (HIV) infection may be a factor
accelerating progression, recent evidence on the association between IVPs and HIV was
also considered.

Methods

A systematic review of primary observational studies was carried out according to
PRISMA (Preferred Reporting Items for Systematic Reviews) guidelines. A detailed search
strategy was developed and modified for use in six databases and grey literature sources,
searching from 01 January 1990 to 03 June 2019. Due to marked heterogeneity, narrative
synthesis was used to combine findings.

Results

Twenty studies met the review criteria. The majority of studies were cross-sectional, and
of moderate to low quality. A total of 14,493 participants were included, from 15
countries. IVP prevalence ranged from below 10% to over 90% across study populations.
Six of eleven studies found an increased risk of HPV infection with IVPs; five of seven
studies found an increased risk of cervical disease with IVPs. Two studies examining
association of IVPs with risk of HIV infection were identified: both found associations
with intravaginal cleansing, one found an association with intravaginal insertion.
Potential moderator variables including the types of substances used, the frequency,
timing and duration of IVP use were assessed: evidence was conflicting and inconsistent.

Conclusions

Current evidence is largely suggestive of a harmful association between IVPs and the

development of cervical cancer. However, significant methodological limitations were
recognised; there is a need for well-designed studies using consistent definitions and
classifications.

Intravaginal practices (IVPs) are behaviours undertaken
by women for the promotion of hygiene and sexual health in
sub-Saharan Africa, South-East Asia, and North and South
America. A classification of different IVPs has been pro-
posed by the World Health Organization (WHO) Gender,
Sexuality and Vaginal Practices (GSVP) Study Groupl:2 (Box
1). Use of IVPs can alter the vaginal micro-environment,
and are postulated to lead to several adverse gynaecological
outcomes.3~> This has been hypothesised to be due to mi-
cro-trauma, inflammation and changes to the vaginal pH

and vaginal flora thereby interfering with protective im-
munological mechanisms.6~8 However, evidence to support
this association has been conflicting. Most recently, the as-
sociation of IVPs with human immunodeficiency virus
(HIV) was investigated in two systematic reviews%? and was
found to be inconclusive but potentially related to harm. No
previous systematic review has assessed the general associ-
ation of IVPs with human papillomavirus (HPV) and the de-
velopment of cervical cancer.

Cervical cancer is a major cause of morbidity and mortal-
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ity in women worldwide, particularly in sub-Saharan Africa
and Central and South America.l9 HPV infection as the nec-
essary cause of cervical cancer, follows a well-understood
pathway to progression, through infection and persistence
of high-risk subtypes, to pre-cancerous changes and subse-
quent invasive cervical cancer.!! The initiation of HPV in-
fection is thought to be facilitated by micro-trauma in the
cervical epithelium.!2 Some factors have been associated
with an elevated cervical cancer risk in women with HPV-
infection, such as long-term oral contraceptive use, smok-
ing and other sexually transmitted infection (STI) co-in-
fection.13 Additionally, HIV is recognised as a significant
contributor to cervical cancer progression due to immuno-
suppression.!415 As IVPs are often described in regions
with high prevalence of HIV, HPV infection and cervical
cancer, it is critical to continue to ascertain the possibility
of risk associated with use of IVPs and HIV infection. These
potential associations are illustrated (Figure 1).

Box 1. Classification of
Intravaginal Practices.

The WHO Gender, Sexuality and Vaginal Prac-
tices (GSVP) Study Group! proposed a classifica-
tion for vaginal practices, of which only those
that potentially have an effect on the vaginal
mucosa have been described below:

e Intravaginal cleansing: Cleaning inside the
vagina to remove excess fluid, which can include
wiping or washing the genitalia internally using
fingers or materials such as cotton wool or
cloths. Douching, in which water or another so-
lution is pumped into the vagina under pressure
is also included in this.

» Intravaginal insertion: Placement of exter-
nal products into the vagina, independent of du-
ration.

+ Oral ingestion of substances that are be-
lieved to have an effect on the vagina.

* Vaginal steaming or smoking: Involves sit-
ting over a heat source with steam created by
oils, herbs and water.

* Anatomical modifications (self-adminis-
tered): Introitus incision with herbs or tradi-
tional medicines inserted into the lesion.2

Other external practices such as external wash-
ing and external application have been excluded.

We describe a systematic review to assess the evidence of
an association of IVPs with HPV infection, and the develop-
ment of cervical cancer, using ‘cervical disease’ as an over-
arching term to encompass pre-cancerous changes and cer-
vical cancer.

OBJECTIVES

In order to examine whether intravaginal practices are as-

sociated with HPV infection and cervical cancer develop-
ment, we systematically reviewed primary observational
studies covering a range of IVPs in different geographical
regions and their associations with HPV infection and cervi-
cal disease. Additionally, we examined recent evidence de-
scribing any association of IVPs with HIV infection.

METHODS
PROTOCOL AND REGISTRATION

A protocol was developed using the Preferred Reporting
Items for Systematic Review and Meta-Analysis-Protocol
(PRISMA-P) guidelines!® and is provided in Online Supple-
mentary Document.

ELIGIBILITY CRITERIA

Studies eligible for inclusion were cohort, case-control and
cross-sectional studies, investigating the relationship be-
tween intravaginal practices in women of all ages in any
global setting and cervical HPV, cervical disease or HIV in-
fection. A broad definition of IVPs was adopted, taking the
practices as defined by the individual study authors but ex-
cluding practices that were only external or were not self-
administered. Where IVPs were examined as part of a risk
factor profile, studies were eligible provided IVPs were
analysed separately with effect measures given. No restric-
tions were placed on the purpose for conducting IVPs. Any
studies that considered sexually transmitted infections in
general without the specific mention of HPV or HIV infec-
tions were excluded. No location or language were specified
to ensure the range of geographical variation was captured.
In relation to date of publication, only studies published af-
ter 1990 were considered for HPV and only after 2008 for
HIV due to the prior systematic reviews on the topic includ-
ing studies published prior to this date. Both published and
unpublished studies were eligible for inclusion.

LITERATURE SEARCHES

A comprehensive search strategy, devised with the help of
a University of Edinburgh health sciences librarian, was
adapted for use in six electronic databases, namely MED-
LINE (Ovid Interface), EMBASE (Ovid Interface), Global
Health (Ovid Interface), Cumulative Index to Nursing and
Allied Health Literature (CINAHL, EBSCOhost), POPLINE
(Population Information Online) and Web of Science, from
01 January 1990 to the 03 June 2019. Additionally, grey lit-
erature sources including OpenGrey, the Grey Literature Re-
port, the WHO African Region Library and ProQuest Dis-
sertations and Theses were searched and the reference lists
of all full-texts for inclusion were scanned to identify any
other relevant studies. Briefly, search terms were a combi-
nation of Medical Subject Headings (MeSH) and free text
terms based on variations of the exposure and outcome
of interest; namely ‘intravaginal practice’, ‘vaginal douch-
ing’, ‘intravaginal insertion’, ‘intravaginal cleansing’, ‘hy-
giene’, ‘application’, ‘modification’, ‘dry sex’, human papil-
lomavirus’, ‘cervical dysplasia’, ‘human immunodeficiency
virus’ and ‘sexually transmitted infection’. The detailed
search strategy is available in Online Supplementary Doc-
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Figure 1. Possible associations between intravaginal practices, HPV infection, cervical cancer & HIV infection.

Adapted from Hilber et al, 2010%

ument.
STUDY SELECTION

References were imported into EndNote Reference Manager
X8 (Clarivate Analytics, Philadelphia PA, USA) and titles
and abstracts were screened independently by two review-
ers (TM and RH). Any discrepancies were resolved by dis-
cussion. The same method was used for full-text screening.

DATA COLLECTION PROCESS

Using a data extraction form designed using guidelines set
out by Cochrane!” and subsequently piloted on five studies
and revised, data was extracted by a single reviewer (TM)
and checked by a second (RH). Data was extracted on study
authors, study design, year of publication and conduct of
the study - the country, number and characteristics of study
participants, the definition of intravaginal practices as de-
scribed in the study, length of follow-up and timing if ap-
plicable and the outcome measures used in the study in-
cluding the method of HPV diagnosis and results as given
by effect measures.

QUALITY ASSESSMENT

The Appraisal Tool for Cross-Sectional Studies (AXIS) and
the Newcastle-Ottawa Scale (NOS) for cohort and case-con-
trol studies were used to assess quality.18:19 This was un-
dertaken by one reviewer (TM) and checked by a second
(RH), with discussion for consensus. However, studies were
included in the analysis regardless of the quality, with con-
sideration of the limitation on the strength of the conclu-
sions drawn.

PLANNED METHODS OF ANALYSIS

The marked heterogeneity due to differing definitions of
intravaginal practices, variations in study design, partic-
ipant characteristics and measurement of outcomes pre-
cluded undertaking a meta-analysis. Therefore, we carried
out a narrative synthesis according to guidelines set out by
Popay et al.20 Common patterns across studies were com-
bined and components that could potentially have a bearing
on risk were evaluated. Where there were both conference
abstracts and full-text publications available from a study,
the reported findings were drawn from the latter. One con-
ference abstract?! was included as an additional study but
was not included in the analysis as the full-text publication
was not available after contacting the study author.

RISK OF BIAS ACROSS STUDIES

The weight of evidence cumulatively was assessed using the
Evidence for Policy and Practice Information and Coordi-
nating Centre (EPPI) Weight of Evidence Approach through
the application of individual weights based on the method-
ological robustness, appropriateness of study design and
relevance.22 An overall weighting for each study was as-
signed by one reviewer (TM) according to the combination
of all three. This was checked by a second reviewer (RH),
with discussion for consensus, and is presented in Online
Supplementary Document.

ETHICS
As no primary data collection was undertaken, formal eth-

ical approval was not required. A study self-audit was sub-
mitted to the Usher Institute Ethics Committee at the Uni-
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Figure 2. PRISMA flow diagram for study selection.

versity of Edinburgh.

RESULTS
STUDY SELECTION

Figure 2 shows the PRISMA diagram, illustrating the study
selection. An initial 3,185 records were identified, of which
2,021 remained after de-duplication. After title and abstract
screening, 42 records underwent full-text screening: 18
studies in 21 records were identified as eligible for inclu-
sion. A further two studies were identified through scanning
the reference lists of included studies, leading to a total of
20 studies in 23 records for analysis. A full list of excluded
studies and reasons for exclusion is provided in Online
Supplementary Document.

STUDY CHARACTERISTICS

The characteristics of individual studies are described in
Table 1, categorised according to outcome. Thirteen stud-
ies were cross-sectional,23-35 five were cohort studies36-40
and two were case-control studies, %142 published between
1991 and 2018. In total, they accounted for 14,493 partici-
pants. Nine studies were carried out in sub-Saharan Africa
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(Democratic Republic of the Congo (DRC), Malawi, Mali,
Nigeria, South Africa, Tanzania, Uganda, Zimbabwe), five in
Asia (Cambodia, China, South Korea, Taiwan), four in the
United States of America (USA), one in Haiti and one in
Brazil. The majority (12 studies) included participants re-
cruited from health care settings such as clinics and hos-
pitals,28:32-42 and four23:25-27 were based on female sex
worker (FSW) cohorts. One study included adolescent par-
ticipants before reported sexual debut.2?

IVPs described varied in description, detail and sub-
stances used (if recorded). Douching was most commonly
studied, analysed in ten studies, with three from
Asia,30:32,37 three from the USA,33:38:41 two from sub-Sa-
haran Africa,2542 one from Haiti>! and one from Brazil.40
However, a definition in keeping with that proposed by the
WHO GSVP! was only provided in one study*? while the
others solely stated douching as the IVP under investiga-
tion. Two other studies which were reportedly evaluating
douching had definitions more aligned with general intrav-
aginal cleansing and were hence analysed with this
group.24.26 Intravaginal cleansing and intravaginal inser-
tion were heavily skewed towards sub-Saharan Africa, de-
scribed in seven studies from this region27-29,34-36,39 and
in one additional study from Cambodia.23
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Table 1: Characteristics of included studies
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Author, Country Study Participants Age Intravaginal practice Outcome Study
year of design quality*
publication
HPV infection

Bui et. al, Cambodia Cross- 200 FSWs Mean Intravaginal washing HPV infection (number of Moderate
2018 sectional 26.7 Intravaginal wiping infecting HPV genotypes)

Range Intravaginal insertion

18-35
Bui et. al, USA Cross- 1271 women participating in a national Range Douching® HPV infection (number of Moderate
2016 sectional survey 20-49 infecting HPV DNA types)
Ebrahim et. South Cohort 224 young women attending primary Median Vaginal insertion practices HPV prevalence Moderate
al, 2016 Africa health care clinics 21

Range

14-30
Esber et. al, Malawi Cross- 200 care-seeking women Median Intravaginal cleansing High-risk HPV infection, bacterial Moderate
2016 (full sectional 33 Intravaginal insertion vaginosis, HSV-2 infection
publication)
Esber et. al,
2015
(conference
abstract)
Houlihan et. Tanzania Cross- 474 adolescent girls before reported Range Intravaginal cleansing HPV infection Moderate
al,2014 sectional sexual debut 15-16 Intravaginal insertion
(full
publication)
Houlihan et.
al, 2013
(conference
abstract)
Leeet. al, South Cross- 912 women in a twin cohort Range Douching HPV infection Moderate
2014 Korea sectional 25-79
Moscicki et. USA Cohort 1543 women, part of an HPV natural Range Douching HPV16 DNA redetection on High
al,2013 history study recruited from clinic sites 13-21 cervical sample
Seay et. al, Haiti Cross- 416 women recruited by Community Range “Twalet deba”, Haitian Creole High-risk HPV infection High
2017 sectional Health Workers 26-40 term, use of agents and water to
(full produce an infusion for
publication) douching
Kish et. al,
2011
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Author, Country Study Participants Age Intravaginal practice Outcome Study
year of design quality*
publication
(conference
abstract)
Shaw et. al, Brazil Cohort 1867 women recruited from a maternal Mean Douching HPV 1-year period prevalence; Moderate
2016 and child health program 32.9 transient HPV infection,
persistent HPV infection
Sunet. al, Taiwan Cross- 1264 women attending gynaecologic Median Douching, post-coital HPV prevalence Low
2005 sectional clinics, with abnormal cervical cytology 44
Range
16 -85
Tarkowski USA Cross- 312 urban adolescent girls recruited Mean Douching HPV infection Low
et. al, 2004 sectional from aclinic 16.1
Range
12.8 -
19.9
Cervical disease
Ali-Risasi et. DRC Cross- 1018 women recruited from HIV Mean Intravaginal application of LSIL or worse Moderate
al, 2015 sectional screening centres, hospitals & health 43.0 plants/vegetable products or
centres Range chemicals for vaginal care
17-82
Bayo et. al, Mali Case- Hospital-based; 82 cases (invasive Mean Douching Invasive cervical cancer Moderate
2002 control cervical cancer), 97 hospital controls 47
matched by 5-year age groups Range
25-56
and
older
Chuet. al, Taiwan Cohort 1332 women with abnormal Pap smear Not Douching, post-coital LSIL non-regression, LSIL High
2011 results in medical centres, follow-up of stated progression
295 with colposcopy-confirmed LSIL
Gardner et. USA Case- 266 cases (in-situ and invasive cervical Range Douching In-situ and invasive cervical Moderate
al, 1991 control carcinoma), 408 group-matched 20-59 carcinoma
controls
Mbizvo et. Zimbabwe Cross- 200 Mother and Child Health clinic Range Intravaginal cleansing Cervical dyskaryosis (mild, Low
al, 2005 sectional attendees 15-49 Use of intravaginal herbs moderate, severe)
Sagay et. al, Nigeria Cross- 374 FSWs recruited from brothels in the Mean Douching Cervical dysplasia, SILs Low
2009 sectional urban centre of Jos 27.8
Range
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Author, Country Study Participants Age Intravaginal practice Outcome Study
year of design quality*
publication

16-63
vande Zimbabwe Cohort 169 women recruited from family Mean Finger-cleansing, wiping and Colposcopic lesions, HIV & other Moderate
Wijgert et. planning, primary care and postnatal age 30 inserting traditional substances STls, dysplasia on Pap smear (CIN |
al, 2000 clinics Range to Il or invasive cervical cancer)

18 -45

HIV infection

Luo et. al, China Cross- 837 FSWs Median DouchingJr HIV/STIs (N. gonorrhoeae, C. Moderate
2016 sectional 23 trachomatis, T. pallidum, T. vaginalis,

Range HSV-2 seropositive)

16-52
Vandepitte Uganda Cross- 1027 women with high-risk sexual Mean Vaginal cleansing HIV seroprevalence High
et.al, 2011 sectional behaviour (commercial sex work or age 26

employed in entertainment facilities)

*Quality assessment was carried out using the Appraisal Tool for Cross-Sectional Studies (AXIS), and the Newcastle-Ottawa Scale (NOS) for case-control and cohort studies

fIncluded in intravaginal cleansing group for analysis

CIN - cervical intraepithelial neoplasia; DRC — Democratic Republic of the Congo; FSW - female sex worker; HIV - human immunodeficiency virus; HPV — human papillomavirus; HSV-2 - Herpes simplex virus type 2; LSIL — low-grade squamous intraepithelial lesion; SIL —
squamous intraepithelial lesion; STI - sexually transmitted infection; USA — United States of America
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Substances were frequently water-based with the addi-
tion of natural and commercial products such as salt, lemon
or lime juice, vinegar, plant-based agents, medical disinfec-
tant, toothpaste and soap.2325,26,28,29,54,37 The purpose for
conducting IVPs where recorded was cited as hygiene most
frequently, both for general cleanliness and around sexual
intercourse.26:2741 Other reasons were for infection preven-
tion or management and for contraception.2>-274! Intrav-
aginal insertion was practised using herbs acquired from
traditional healers, alum, tobacco and other powders, cas-
tor oil and medications, with the main purpose being for
drying, tightening and warming the vagina prior to sexual
intercourse.27-29,36,39 The method of application was only
mentioned in three studies, commonly the use of fingers,
cotton wool or cloth.28:29,36

Studies assessed IVPs in relation to the three outcomes
of interest; 11 examined HPV infection, seven examined
cervical disease and two examined HIV infection, in all
cases either as the primary focus or as part of an assessment
of multiple risk factors.

QUALITY ASSESSMENT

Using the AXIS tool, which comprises a checklist of
20-items for overall assessment without the assignment of
a score, two cross-sectional studies were assessed as high
quality,273! seven as moderate23,24,26,28-30,34 and four as
low quality.25:32:33,35 Using the NOS, the included case-
control studies were both assessed as moderate quality.41:42
Two cohort studies were assessed as high quality3738 and
three were moderate.36:3940 Detailed quality assessments
are provided in Online Supplementary Document.

INTRAVAGINAL PRACTICES AND HPV INFECTION

Eleven studies examined the association between IVPs and
HPV infection, of which six assessed douching30-33,38,40
and five assessed intravaginal cleansing and insertion
(Table 2).23,:24,28,29,39 A clear definition of the IVP was only
given in five studies.23:24,28,29,31 The prevalence of intrav-
aginal insertion was much less than that observed for in-
travaginal cleansing, ranging from 0.2-32.1% and
20.9-94% respectively,2329:39 while that of douching
ranged from 41.3-97.1%.31,33 Most studies focused on the
likelihood of HPV detection and prevalence, which ranged
from 7.9% in a South Korean study to 76.3% in a study
conducted in South Africa,30:39 with the exception of one
study assessing the likelihood of HPV redetection after doc-
umented clearance.38

Six studies demonstrated evidence of a harmful asso-
ciation, with the greatest effect measure recorded from a
study conducted in Haiti with an adjusted odds ratio (OR)
of 5.01 (95% CI 1.56-16.05), between douching with a pi-
geon pea infusion and HPV infection.3! Four found mod-
erate associations, with one finding that douching was sig-
nificantly associated with infection with a higher number
of HPV subtypes,24 and the remaining three reported as-
sociations with increased risk of HPV infection and preva-
lence.29:32,33 Douching was also associated with a higher

likelihood of HPV type-16 (high-risk subtype) redetec-
tion.38 One study showed an association between IVPs and
HPV prior to sexual debut (OR 2.19, 95% CI 1.09-4.39), al-
though the authors proposed that this might be due to un-
derreporting of self-reported sexual activity.2?

Protective associations were suggested in two studies:
one found frequent douching was associated with a lower
prevalence of HPV infection; the other found that regular
intravaginal washing, especially when occurring post-coital
was associated with infection with lower numbers of HPV
subtypes.23,30 There was no evidence to support an associa-
tion between douching, intravaginal cleansing or insertion
and HPV infection in two studies.28:40 The negative find-
ing for intravaginal insertion may have been due to the low
prevalence reported in the study populations; 5% in Malawi
and 5.5% in Cambodia, which were likely underpowered to
detect associations.2328

INTRAVAGINAL PRACTICES AND CERVICAL DISEASE

Cervical disease was assessed on the spectrum from low-
to high-grade dysplasia and subsequent invasive cervical
carcinoma, with seven studies examining associations with
IVPs (Table 3), of which three provided clear definitions of
the IVPs under investigation.3436:42 Four studies assessed
douching?5:37:41,42 and three assessed intravaginal cleans-
ing and insertion.34~36 The prevalence of cervical changes
varied from 6.1% in Taiwan37 to 24.6% in Nigeria.25

Of the four studies evaluating douching, three found this
practice to be associated with a higher risk of cervical dis-
ease. One study carried out among a female sex worker
(FSW) cohort in Nigeria found that although vaginal douch-
ing with lemon or lime juice was significantly associated
with the detection of high-grade squamous intraepithelial
lesion (HSIL) (OR 2.13, 95% CI 1.03-4.40, P=0.025), the
strength of this association lessened when combined with
low-grade squamous intraepithelial lesion (LSIL) (OR 1.76,
95% CI 1.0-3.10, P=0.042).25 In a study examining douching
and carried out in the USA, douching frequency (>4 times/
month) was found to be associated with increased risk of in-
situ and invasive cervical carcinoma (adjusted OR 4.7, 95%
CI 1.9-11).4! In another study, carried out in Taiwan, al-
though douching after sexual intercourse was found to be
associated with the non-regression of LSIL, this was not
maintained as a risk factor for progression.37

Two out of three studies found evidence of a harmful
association between intravaginal cleansing and insertion,
and cervical disease. Use of herbs for intravaginal insertion
in Zimbabwe was found to be associated with cervical
dyskaryosis (aOR 2.16, 95%CI 1.18-4.61).35 Similarly, inser-
tion of plant products was associated with LSIL or poorer
outcomes in a study in the DRC (aOR 2.70, 95% CI
1.04-7.01).34 A third study, although suggestive of a posi-
tive association for the use of finger cleansing, intravaginal
wiping and inserting traditional substances with dysplasia
on Pap smear, did not reach significance in adjusted analy-
ses (RR 2.42, 95%CI 1.00-5.90, P=0.050).3° Use of IVPs was
almost universal in this study population, which may have
limited the ability to detect associations.30
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Table 2: Study results — HPV infection

Author, year of Outcome Outcome Intravaginal Effect measure of association
publication, prevalence practice &
country (%) prevalence (%)
Bui et. al, 2018 HPV infection (number of infecting 47.0 Intravaginal Ever performed intravaginal washing: IRR 0.59 [95% CI 0.41 - 0.85], P = 0.005
Cambodia HPV genotypes) washing: 90 Often performed intravaginal washing shortly before vaginal sex in lifetime: IRR 0.92 [95% Cl
Intravaginal 0.85-1.01], P =0.086
wiping: 29 Often performed intravaginal washing shortly after vaginal sex in lifetime: IRR 0.88 [95% Cl
Intravaginal 0.81-0.97],P=0.007
insertion: 5.5 No significant associations for the solution used for intravaginal washing
Ever performed intravaginal wiping: IRR 0.82[95% CI1 0.60 - 1.12], P = 0.208
No significant associations for performing intravaginal wiping before/after vaginal sex
No significant associations for frequency of intravaginal wiping
Ever performed intravaginal insertion: IRR 0.81[95% C1 0.43 - 1.52]
Buiet. al, 2016 HPV infection (number of infecting 48.6 Douching*: 23 Douched in past 6 months & higher number of HPV DNA types: RRR 1.56 [95% Cl 1.28 - 1.90],
USA HPV DNA types) P<0.001
Frequency of douching in the past 6 months (unadjusted analyses):
<1 time/month (82 participants): RRR 1.49[1.09 - 2.05], P=0.013
1 time/month (91 participants): RRR 1.54[1.14 - 2.09], P=0.005
2-4 times/month (85 participants): RRR 1.63[1.21 - 2.21], P=0.002
5 or more/month (7 participants): RRR 1.77[0.71 - 4.42], P=0.22
Ebrahimet. al, HPV prevalence 76.3 Vaginal Vaginal insertion practices & HPV infection:
2016 insertion Crude OR:2.12(95% C1 1.02 - 4.41), P = 0.045
South Africa practices: 32.1 Adjusted OR: 1.98 [95% CI1 0.88 - 4.48], P = 0.099
Esber et. al, High-risk HPV infection 22 Intravaginal Cleansing with soap and water: PR 1.03[95% CI 0.51 - 2.08]
2016 (full cleansing: Cleansing with cotton, cloth or tissue: PR 0.73[95% CI 0.25 - 2.08]
publication) e Withsoap & wa- Other products: PR 1.96[95% CI1 0.69 - 5.5]
Malawi ter:47 IVP frequency and hr-HPV:
e With cotton, e AnyIVP:PR0.98[95% CI0.52 - 1.85]
cloth or tissue: e Soap and water: PR0.48[95% C10.19 - 1.20]
94
Intravaginal
insertion: 5
Houlihan et. al, HPV infection 8.4 Intravaginal Intravaginal cleansing: aOR 2.19 [95% CI 1.09 - 4.39]
2014 (full cleansing: 20.9 Dose-response relationship between cleansing frequency and HPV DNA detection: aOR 1.54
publication) Intravaginal [95% Cl11.17 - 2.03]
Tanzania insertion: 0.2
Leeet. al, 2014 HPV infection 7.9 Douching: 92.5 Douching:
South Korea e Every other day or more: OR 0.32[95% C10.13 - 0.77]
e 1-2times/month: OR 1.79[95% CI10.13 - 24.38]
Moscicki et. al, HPV16 DNA redetection on cervical 18.1 Douching: Not Association of douching with redetection of human papillomavirus Type 16 (HPV16) DNA
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Author, year of Outcome Outcome Intravaginal Effect measure of association
publication, prevalence practice &
country (%) prevalence (%)
2013 sample redetection reported Among Women who had evidence of HPV16 DNA infection and clearance: aOR 2.35 [95% Cl
USA within 8.5 1.02-5.41]
years

Seay et. al, High-risk HPV infection 11 Douching: 97.1 Douching with pigeon pea infusion & high-risk HPV: aOR 5.01[95% CI 1.56 - 16.05]
2017
(Full
publication)
Haiti
Shaw et. al, HPV 1-year period prevalence; 39.3 Douching: Not Douching frequent vs. infrequent & Subgenus 2 (carcinogenic) HPV: OR 1.29[95% C10.83 -
2016 transient HPV infection, persistent reported 2.00]
Brazil HPV infection Douching frequent vs. infrequent: OR 1.10 [95% CI 0.60 - 2.00] for transient infection, 1.12

[95% C10.62 - 2.01] for persistent infection

No association for substance used (Natural/Medical/Unknown)
Sun et. al, 2005 HPV prevalence 68.5 Douching: 64.7 Frequent vaginal douching: OR 1.48[95% Cl 1.12 - 1.97]
Taiwan e With tap water OR 1.426[95% CI 1.08 - 1.89]

e With normal saline or detergent OR 2.230[95% Cl 1.08 - 4.61]

Vaginal douche after sexual intercourse: aOR 1.48 [95% CI 1.12 - 1.97]

Tarkowski et. HPV infection 64 Douching: 41.3 Douching during the last 90 days: aOR 2.1[95% CI 1.2 - 3.6]

al, 2004
USA

Douching frequency during the last 90 days
e 0:0R1.6[95%CI0.9-3.1]
e 10r2:0R26[95%Cl1.4-5.0]
e 3ormore:OR52[95%Cl2.4-11.2]

aOR - adjusted odds ratio; HPV — human papillomavirus; hrHPV - high risk human papillomavirus; IRR - incidence rate ratio; OR — odds ratio; PR — prevalence ratio; RRR - relative risk ratio; 95% CI — 95% confidence interval
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Table 3: Study results — cervical disease
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Author, Outcome Outcome Intravaginal Effect measure of association
year of prevalence practice &
publication, (%) prevalence (%)
country
Ali-Risasi Low-grade 7.5 Use of plants Use of plants for vaginal care: aOR 2.70 [95%
et.al, 2015 squamous for vaginal Cl1.04-7.01]
DRC intraepithelial care: 11.4 Use of chemical products for vaginal care:
lesions or worse Use of chemical aOR0.65[95% C10.37 - 1.14]
products for
vaginal care:
26.0
Bayo et. al, Invasive Cervical N/A, case- Douching: Never having practiced vaginal douching &
2002 Carcinoma control study e Cases:3.7 cervical cancer: aOR 17.6[95% Cl1 4.2 - 74.7]
Mali e Controls: 29.9
Chuet. al, Non-regression or 6.1non- Douching: 65 Habit of douching after vaginal intercourse:
2011 progression of regression, OR 1.89[95% Cl 1.01 - 3.53]
Taiwan LSIL 10.5 e With tapwater: OR 1.77[95% C1 0.94 - 3.35]
progression e Withsaline or detergent: OR 3.14[95% CI 1.04
-9.49]
Gardner et. In-situ and N/A, case Douching: Douching 10 or more times in the lifetime &
al, 1991 invasive cervical control- e Cases: 69 cervical carcinoma:
USA carcinoma study e Controls: 31 e Crude OR2.5[95%Cl 1.8 - 3.6]
e Adjusted OR 1.3[95% CI 0.8 - 1.9]
Douching frequency, only >4 times/month
associated:
e CrudeOR6.7[95%ClI 3.6 - 13]
e Adjusted OR4.7[95% Cl 1.9 - 11]
No specific douching preparations were
associated with an increased risk
Mbizvo et. Cervical 19 (16 mild, Intravaginal Intravaginal cleansing & cervical dyskaryosis:
al, 2005 dyskaryosis (mild, 1.5 cleansing: 48 aOR2.1[95% Cl 1.10 - 4.2]
Zimbabwe moderate, severe) moderate, Use of Use of intravaginal herbs & cervical
1.5 severe) intravaginal dyskaryosis: aOR 2.16 [95% Cl 1.18 - 4.61]
herbs: 27
Sagay et. al, Squamous 24.6 Douching: Douching with lemon/lime juice & HSIL: aOR
2009 intraepithelial o Withlime juice: 2.13[95% Cl 1.03 - 4.40], P=0.025
Nigeria lesions (SILs) 90.4 Douching with lemon/lime juice & LSIL/HSIL:
e Withlemon aOR 1.76[95% CI 1.0 - 3.10], P = 0.042
juice: 14.2 Cervical dysplasia was not associated with
greater duration of douching with lemon/lime
juice: P-value for trend = 0.20
vande Dysplasia on Pap 17.3inusers, Intravaginal Dysplasia on Pap smear in users vs. non-users:
Wijgert et. smear 15.3 non- cleansing: 96 RR 3.14[95% C10.85 - 17.33]
al, 2000 users at Intravaginal On multivariate analysis: OR 2.42 [95% Cl
Zimbabwe follow-up insertion: 47 1.00 - 5.90]

aOR - adjusted odds ratio; DRC — Democratic Republic of the Congo; HSIL — high-grade squamous intraepithelial lesion; LSIL — low-grade squamous intraepithelial lesion; OR — odds

ratio; 95% CI - 95% confidence interval

INTRAVAGINAL PRACTICES AND HIV INFECTION

We identified two studies that examined the association be-
tween IVPs and HIV infection (Table 4), both of which pro-
vided clear definitions of IVPs. One was carried out in China
among female sex workers, the other in Uganda among
women involved in high-risk sexual behaviours.26:27 Weak
positive associations were demonstrated between intrav-
aginal cleansing and HIV prevalence in both studies, finding
adjusted odds ratios of 2.29 (95%CI 1.01-5.23) and 1.32
(95%CI 1.00-1.73), P=0.05 respectively.26:27 The use of
toothpaste and medical disinfectant were the only statisti-
cally significant associations.26 Similarly, this was observed

for intravaginal cleansing with soap in the Ugandan
study.2?

We examined whether or not HIV infection was explored
in the studies investigating associations between IVPs with
HPV and cervical disease (Online Supplementary Docu-
ment.): less than half the studies stratified by HIV status;
none found a significant relationship.

POTENTIAL MODERATOR VARIABLES

We examined potential moderator variables for association
of IVPs with the outcomes of interest (Table 5).
Seven studies assessing association with HPV infection
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Table 4: Study results — HIV infection

Author, year Outcome Outcome Intravaginal Effect measure of association

of prevalence practice &

publication, (%) prevalence (%)

country

Luo et. al, HIV-1 10 Douching: 84 Association between vaginal douching & HIV:

2016 seropositivity aOR 2.29[95% Cl 1.01 - 5.23]

China Only douching with toothpaste and medical
disinfectant were associated with significant
increases in HIV risk

Vandepitte HIV 37 Intravaginal Cleansing of the vagina using soap and HIV-

et.al, 2011 seroprevalence cleansing: 94 infection: aOR 1.32[95% CI 1.00-1.73], P = 0.05

Uganda Intravaginal Cleansing inside the vagina in the last 3 months:

insertion: 56 aOR 1.18[95% CI 0.66 - 2.10], P=0.58
Inserting any substance inside the vaginain last 3
months: aOR 1.04[95% C10.79 - 1.38],P=0.77

aOR - adjusted odds ratio; HIV — human immunodeficiency virus; 95% CI — 95% confidence interval

described the substances used,23:28,29,31,32,39,40 yith all ex-
cept one,3? further analysing associations with each of the
substances separately. A positive association was demon-
strated in two studies:31:32 in one, normal saline or deter-
gent use for douching was found to be more harmful than
tap water in adjusted analyses;32 in the other, an associa-
tion between douching and a higher risk of HPV infection
was found with a pigeon pea infusion.3! Four studies did
not find statistically significant associations between the
substances used for douching, intravaginal cleansing or in-
travaginal insertion and the risk of HPV infection.23,28,29,40
The frequency of IVP use was examined in seven stud-
ies,23,24,28-30,33,40 wjith three2429,33 reporting a positive
dose-response effect: the higher the frequency of the IVP
use, the higher the likelihood of HPV infection. The remain-
ing studies?8:30:40 did not demonstrate an association be-
tween increasing frequency of IVP use and the likelihood of
HPV infection, but one found that the highest frequency of
douching was protective for HPV infection.30

In terms of potential moderators for an association of
IVP use and cervical disease, only three studies3%37:4!
analysed by the specific IVP substance used. One study3’
found higher odds of LSIL non-regression with saline or de-
tergent (OR 3.14, 95% CI 1.04-9.49) compared to tap wa-
ter (OR 0.77, 95% CI 0.94-3.35). Another,*! comparison of
chemical and commercial solutions, water alone, and water
in combination with vinegar or soda found risk did not de-
pend on the substance used.?! In the third study, although
the use of chemicals was more prevalent than plant prod-
ucts (26% vs. 11%), only plant products had a significant as-
sociation with the presence of LSIL or more severe lesions,
with an adjusted odds ratio of 2.70, 95% CI 1.04-7.01.34 Two
studies25:37 reported on timing of IVP use. Post-coital vagi-
nal douching was found to be associated with harm, but
no comparisons were made with pre-coital timing.37 The

second study mentioning timing did not analyse pre-coital
and post-coital timing separately and instead considered
douching as a whole.25 Two studies commented on the du-
ration for which IVPs were used; a study evaluating an FSW
cohort noted that although douching with lemon or lime
juice was closely associated with the duration for which par-
ticipants had been employed in commercial sex work, this
did not seem to have an impact on the likelihood of cervi-
cal disease;25 the other study,3¢ although reporting on du-
ration did not analyse its impact on the associations.

DISCUSSION
SUMMARY OF FINDINGS

Overall, the current evidence base does not allow firm con-
clusions to be drawn on the association between IVPs, HPV
infection or the development of cervical cancer, although
there is a broad suggestion of harm. This systematic review
included 20 studies in 23 publications of which most were
of low to moderate quality. As most studies involved douch-
ing, drawing associations between the outcomes of interest
and other types of IVPs was limited.

The prevalence of IVPs was high in most study popula-
tions, but with wide variation in the specific practice, and
by geographic location. Douching or intravaginal cleans-
ing were much more common than intravaginal insertion
in general, reflecting findings from previous studies.43-45
Eleven out of 18 studies reported an elevated risk of HPV
infection, or cervical disease, with IVP use. However, it was
not possible to draw firm conclusions of association be-
tween HPV infection and either intravaginal cleansing or
insertion, similar to findings demonstrated in relation to
HIV infection. In contrast, there is some evidence of in-
creased risk of cervical disease, with both intravaginal
cleansing and insertion.
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Table 5: Potential moderator variables - components of IVPs included in each study
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Author, Year Outcome IVP Clear Description of Method of Purpose Timing Frequency Duration
definition substance used application
of IVP
HPV Infection
Bui et. al, HPV Intravaginal washing, wiping & v v - v v v v
2018 insertion
Bui et. al, HPV Douching (analysed as v - - - - Y, -
2016 intravaginal cleansing)
Ebrahim et. al, HPV Intravaginal substance use/ - v - v - - -
2016 vaginal insertion practice
Esber et. al, HPV Intravaginal cleansing & v v v - - i -
2016 insertion
Houlihan et. HPV Intravaginal cleansing & v v v - - v -
al, 2014 insertion
Lee et. al, HPV Douching - - - - - v -
2014
Moscicki et. HPV redetection Douching - - - - - - -
al, 2013
Seay et. al, HPV Douching v v v v - - -
2017
Shaw et. al, HPV Douching - v - - - v -
2016
Sunet. al, HPV Douching - v - - v - -
2005
Tarkowski et. HPV Douching - - - - - v -
al, 2004
Cervical disease
Ali-Risasi et. LSIL or worse Plants & chemicals for vaginal v v - - - - -
al, 2015 care
Bayoet. al, Invasive cervical Douching v v - - - - -
2002 carcinoma
Chuet.al, Non-regression or Douching - v - - v - -
2011 progression of LSIL
Gardner et. al, In-situ and invasive Douching - v - v - v -
1991 cervical carcinoma
Journal of Global Health Reports 13
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Author, Year Outcome IVP Clear Description of Method of Purpose Timing Frequency Duration

definition substance used application

of IVP
Mbizvo et. al, Cervical dyskaryosis Intravaginal cleansing & - - - - - - -
2005 insertion
Sagay et. al, Squamous Douching - v - v v - v
2009 intraepithelial lesions
vande Dysplasia on Pap Intravaginal cleansing, wiping v v v v - - v
Wijgert et. al, smear &insertion
2000

HIV Infection

Luo et. al, HIV Douching (analysed as v v - v - - -
2016 intravaginal cleansing)
Vandepitte HIV Intravaginal cleansing & v v - v - - -
et.al, 2011 insertion

Adapted from Popay et. al, 2006 p.3920

+: given in the study
-: not reported

HIV - human immunodeficiency virus; HPV — human papillomavirus; IVP - intravaginal practice; LSIL - low-grade squamous intraepithelial lesion
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STRENGTHS AND LIMITATIONS OF THE STUDY

The main strengths of our review included the comprehen-
sive search strategy, and searching of six databases as well
as grey literature sources. A diverse range of studies covered
varying geographical locations, with the inclusion of over
14,000 participants, and good representation of women
from the general population as well as female sex workers.
Quality assessment was carried out using validated tools.

Limitations to our systematic review are important to
note. At present, most evidence lies in cross-sectional stud-
ies and therefore the detection of HPV infection was only
limited to recently acquired infections which may have been
transient. The inability to establish temporality limited
clear understanding of the possible mechanism of associa-
tion as the persistence of HPV infection is a pre-requisite
for progression to cervical cancer.!? The substantial het-
erogeneity brought about by the absence of use of clear
definitions for IVPs and detail regarding their specific ap-
plication also limits an understanding of the potential as-
sociation. In addition, there is the possibility of attenuated
risk occurring where multiple I[VPs were undertaken in the
same study population, but it was not possible to disaggre-
gate data. Douching was the most frequently studied prac-
tice, with limited data on intravaginal cleansing practices
or intravaginal insertion: reporting of these may be influ-
enced by social desirability bias. Although the geographical
diversity captured is recognised as a strength and similari-
ties were noted across different countries, it is important to
acknowledge that certain context-specific nuances with re-
spect to IVPs may not have been comprehensively reflected,
given their culturally engrained nature4®.

EXISTING LITERATURE

We have identified no previous systematic reviews on IVP
use and risk of cervical disease: a meta-analysis from 1997
examined the relationship between douching and cervical
cancer and found a marginal association.3 That study re-
ported pooled results from six case-control studies with in-
vasive cervical cancer as the outcome and suggested that
associations could be related to the preparation used for
douching, as well as the frequency and timing.> However,
due to the length of time required for the development of
cervical cancer, we instead considered possible associations
between the acquisition of HPV infection, and subsequent
progression to cervical cancer, with a variety of IVPs in
addition to douching. Exploration of the effect of poten-
tial moderator variables was limited in our review due to
the lack of detail in reporting in the primary studies and
findings were mixed. The specific substance used for IVPs
could possibly contribute to a higher risk of HPV infection
or changes leading to persistence and cervical cancer de-
velopment through the chemical content or degree of abra-
siveness.3547 In our review, nine studies analysed this vari-
able: four showed evidence of an increased risk. However,
there was considerable heterogeneity in the substances as-
sessed, from normal saline, toothpaste and disinfectants to
various plant and commercial products.

Similarly, the frequency of undertaking IVPs was incon-
clusive, likely contributed to by the inconsistencies in defi-

nitions for ‘frequent’ and ‘infrequent’, with some measuring
daily frequency and others assessing conduct of IVPs over a
weekly or monthly basis. The frequency of use had been hy-
pothesised to be an important factor in relation to douch-
ing and the acquisition of bacterial STIs and other negative
outcomes, possibly due to the decreased time for recovery
of the vaginal flora with more frequent conduct of IVPs.48
Other factors, such as timing and duration of use of IVPs
could not be clearly assessed as they were not consistently
reported in the included studies.

There is limited new evidence of association of IVPs and
HIV infection since 2008, with the identification of only two
full-text studies. Consistent with previous findings,” both
studies reported harm associated with intravaginal cleans-
ing,26:27 but one reported no association with intravaginal
insertion.2” A conference abstract (excluded at full-text
stage), suggests decreased risk of HIV infection with intrav-
aginal cleansing.2!

IMPLICATIONS

There is a need for prospective longitudinal studies in pop-
ulations where IVPs are prevalent, to better understand
whether and how IVPs may affect the timeline of progres-
sion to cervical cancer, or other gynaecological outcomes.
Given that most evidence lies in low to moderate quality
studies, future studies should include larger and more rep-
resentative samples. In addition, consistent use of stan-
dardised definitions and categorisations of IVPs, such as
those proposed by the WHO GSVP study group, would en-
able clearer comparisons between populations and re-
gions.! It is essential to limit the effects of social desir-
ability and recall bias in reporting, using contextually and
culturally appropriate methods to elicit understanding and
reporting of the types of IVPs (such as the self-administered
pictorial diary used in Uganda and Tanzania).*4

Exploration of mediating factors for risk should also be
improved. An association between HIV infection and IVPs
has been proposed to be related to an increased risk of ab-
normal flora, in particular bacterial vaginosis which could
then facilitate transmission, rather than a direct linkage.*?
Bacterial vaginosis has been investigated in two prior sys-
tematic reviews exploring associations with HPV infection
as well as with cervical intraepithelial neoplasia.4%50 How-
ever, these studies did not investigate IVPs, so there re-
mains scope for investigation of this and other potential
mediators.

Although the precise mechanism remains unclear, the
extent of the evidence suggestive of harm in the included
studies in this review is a cause for concern. In keeping with
previous studies, a high prevalence of IVPs was described in
most of the included studies, although this differed depend-
ing on the practice described. With the majority of partici-
pants in the included studies recruited from health care fa-
cilities, it has been proposed that health professionals may
be well positioned to ascertain whether IVPs are utilised
and to promote education and awareness about their pos-
sible risk.>1-53 Some scholars have proposed group deliv-
ered interventions for peer support and motivation to fa-
cilitate discussion, and possibly cessation, of IVPs may be
effective.5455
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Health education interventions about the potential risk
of IVPs have often been implemented in the context of
HIV infection, 5356 where the importance of using culturally
sensitive and acceptable approaches are well-recognised.
This approach could be further adapted to include messages
about HPV infection and cervical cancer development.
Given that IVPs tend to be socially and culturally engrained,
sensitivity is required in understanding their motivating
and perpetuating factors and the beliefs surrounding their
benefits as well as any cervical cancer risk.>>256 In addi-
tion, a clear distinction should be made between evidence-
based practices that may involve intravaginal insertion,
such as the clinical use of vaginal suppositories for treating
infection and contraceptive vaginal rings>%>8 from the po-
tentially more harmful insertion practices described in this
review. This issue has been a source of concern in some
study populations, amongst whom beliefs exist that any
product applied intravaginally, even if medically indicated,
could be harmful.52 It will be important to promote clear
public health advice on this topic going forwards, particu-
larly with the potential advent of new evidence-based in-
travaginal devices such as antiretroviral intravaginal rings
for HIV pre-exposure prophylaxis which have been under-
going clinical trials.59-61

CONCLUSIONS

The ability to draw firm conclusions regarding an associa-
tion of IVPs with HPV infection, or the development of cer-
vical cancer, was limited by the current evidence base. Al-
though the possibility of harm was suggested overall, I[VPs
were not clearly defined in the identified studies and there
was limited capacity to assess mediators of the pathway. It
may be necessary to increase awareness related to potential
risks of IVPs and to conduct these efforts with cultural sen-
sitivity, but this must be substantiated by more robust evi-
dence to ensure that clear and consistent messages are pro-
moted.
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