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Abstract
Background: Lichen sclerosus (LS) is a scarring chronic inflammatory dis-
ease with a predilection for genital skin in both sexes. The aetiology of LS is
controversial, but evidence increasingly suggests that the occluded expo-
sure of susceptible epithelium to urine is involved in the pathogenesis of
genital LS in males. This theory has not yet been robustly investigated in
females.
Objectives: This review and meta‐analysis examined whether there is an
association between urinary incontinence (UI) and genital lichen LS in
females.
Methods: We performed a comprehensive search of MEDLINE, Embase and
CINAHL to identify observational studies assessing the prevalence of UI in
females with LS. DerSimonian and Laird random‐effects models were used
to estimate the overall pooled prevalence and risk ratio compared to
controls. Heterogeneity was assessed.
Results: In total, eight studies met the inclusion criteria and five studies
were included in a meta‐analysis. Three studies were graded as moderate
quality and five were poor. The pooled prevalence for UI in LS was 0.35
(95% confidence interval [CI] 0.13–0.58, I2 ¼ 98.4%). The risk ratio of UI in
LS was 0.97 (95% CI 0.53–1.75, I2 ¼ 87.5%).
Conclusion: There appears to be no difference between patients with LS
and those without LS in terms of UI. Studies are limited by clinical and
methodological quality and heterogeneity is high. Well‐designed prospec-
tive studies are needed.

1 | INTRODUCTION

Lichen sclerosus (LS) is a scarring chronic inflammatory
disease that has a predilection for genital skin in both
sexes.1 The aetiology of LS is likely multifactorial, but
an increasing amount of evidence suggests that
occluded exposure of susceptible epithelium to urine is
involved in the pathogenesis of LS in males.2–4 In males,
droplets of urine can become occluded between the

penis and foreskin.5 This may explain the pattern of LS
seen in males which predominantly involves the distal
penis and foreskin. Involvement of the perianal region
in men with LS is extremely rare.6 In contrast, LS in
females typically has a “figure‐of‐eight” distribution
involving the labia minora, interlabial sulci and peri-
neum. The vulva is exposed to urine in all women, but
these areas are most likely to have occluded exposure
to urine when incontinence occurs. LS does not
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typically affect the glycogenated mucosa of the introi-
tus.2 The role of occluded exposure to urine is further
supported by the finding that LS is very rare in cir-
cumcized males.7 Peristomal LS occurs in patients with
urostomies but is seen only rarely in those with ileos-
tomies, suggesting that the triggering factor is specif-
ically related to urine and more than simply moisture
on the skin.8

Identifying potential trigger factors for LS was
identified as one of the top 10 questions in the Lichen
Sclerosus Priority Setting Partnership; “Can lichen scle-
rosus be prevented from occurring and what are the trigger
factors?”9 “Trigger factors” include both factors
responsible for development of lichen sclerosus and for
its flare‐ups; for example, irritation from clothing,
chemicals or urine, trauma, environmental factors,
drugs and medications.

To date, studies examining the association between
urinary incontinence (UI) and genital LS have been
mostly limited to males. Extrapolating established evi-
dence in males to female patients with LS, it is possible
that occluded exposure to urine is a trigger factor for
LS. If the association is positive, treatment of inconti-
nence would become an essential part of the manage-
ment of women with LS and in females who might be at
increased risk of LS, for example, those with affected
family members. Longer term, this could contribute to
an evidence base for ways of preventing LS in a sus-
ceptible population.

The aim of this systematic review and meta‐analysis
was to evaluate whether there is an association be-
tween UI and genital LS in females in the existing
literature. The population being studied were females
(adults and children) with genital LS. For cross‐
sectional and cohort studies, the control group were
cases without LS. The outcome for these studies was
pooled prevalence and risk ratio of UI developing in
patients with LS. For case‐control studies, the control
groups were cases without UI and the outcome was the
odds ratio (OR) for developing UI in the presence of LS.
Case‐control studies where the case group had LS and
control group did not have LS were also included in the
search strategy.

2 | METHODS

This review was registered with the Prospective In-
ternational Register for Systematic Reviews (PROS-
PERO) number CRD42020164396 and reported in line
with PRISMA guidelines. The search strategy was
devised with the assistance of an information
specialist. Electronic databases MEDLINE, Embase and
CINAHL were searched in July 2020 from inception.
Keywords were “lichen sclerosus et atrophicus” or
“lichen sclerosus” or “lichen sclerosis” and “urinary in-
continence” or “incontin*”. A full search strategy is

available (Appendix S1). Grey literature sources
EThOS, DART‐Europe, OpenThesis and Google Scholar
were searched at the same time. References of key
studies were hand searched and a citation search in
Google Scholar was conducted on five key included
studies. Articles in languages other than English were
translated.

2.1 | Eligibility

Prospective and retrospective cohort studies, case‐
control studies, cross‐sectional studies and case series
were included. Studies with less than five cases were
excluded, as these would have low precision. All lan-
guages were included. Included studies were required
to have a clear definition of the study population (adult
and paediatric females with genital LS, as diagnosed
either clinically or histologically) and documented
exposure to UI. Exclusion criteria were studies
involving males only, studies focusing on extragenital
LS where genital LS was not described and studies
involving less than five cases. Studies considered for

What's already known about this topic?

� Lichen sclerosus (LS) is a common inflamma-
tory skin condition predominantly affecting
the genitalia. It affects both males and
females.

� The aetiopathogenesis of LS is controversial.
� Occluded exposure to urine is implicated in

the pathogenesis of genital LS in males. It
therefore follows that urine may also be a
precipitant in females.

What does this study add?

� This is the first study to evaluate the evi-
dence available for the prevalence of urinary
incontinence (UI) in vulval LS compared to
controls.

� From the evidence identified, prevalence of
UI in patients with vulval LS is no different to
the general population.

� From the evidence identified there is no dif-
ference in UI between patients with vulval LS
and control groups.

� The existing evidence is limited and quality is
poor.
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meta‐analysis were required to report prevalence of
UI, with clear separate reporting for females if males
were included.

2.2 | Data extraction

A standardized extraction form was piloted and used to
extract data for evidence synthesis. Two review au-
thors (Lisa Kirby and Inge Kreuser‐Genis) extracted the
data independently and any discrepancies were iden-
tified and resolved through discussion with a third
author (Rosalind Simpson). Year of publication, country
and type of study were extracted. The total number of
study participants and the number of participants
included in analysis were recorded. The method of
diagnosis of LS (clinical or histological), exclusion of
cases of LS/lichen planus (LP) and details of the
comparator group were recorded. We considered
exclusion of LS/LP overlap cases to be important in
order to accurately evaluate the evidence in cases of
pure LS. When LS and LP overlap, the condition be-
haves differently to pure LS, and identifying the pre-
dominant condition can be challenging. Data for adults
and children were recorded separately. An interpreta-
tion summary including outcome, confidence intervals
and statistical significance were produced for each
study.

2.3 | Quality assessment

Methodological quality was assessed and recorded us-
ing the Critical Skills Appraisal Programme (CASP)
tools for case control and cohort studies.10 The
following criteria were defined prior to extraction and
used in addition to CASP: good–use of a validated score
for diagnosis of UI, clear exclusion of LS/LP overlap,
clear method of LS diagnosis stated; moderate–use of
validated score for diagnosis of UI but no information
on LS/LP overlap or no information on methods of LS
diagnosis; poor—no use of validated score for diagnosis
of UI.

2.4 | Statistical analysis

Meta‐analyses using DerSimonian‐Laird random‐
effects model11 were carried out for pooled prevalence
and relative risk (RR) of UI occurring in patients with
LS. Studies that were not included in meta‐analyses
(n ¼ 3) have been described narratively. Heterogeneity
was assessed using I2. Subgroup analyses were con-
ducted for study quality and utilization of a validated
UI diagnostic tool, to explore heterogeneity. Publica-
tion bias could not be assessed as less than 10 studies

were included. All statistical analysis was carried out
using Stata version 16.

3 | RESULTS

The search identified 155 studies from electronic da-
tabases and 22 from grey literature and secondary
search sources. Following deduplication, 141 studies
were screened. Fifty‐four articles met our eligibility
criteria for full‐text screening. Eight studies were
included and 46 were excluded, with reasons recorded
(Figure 1).

3.1 | Study description

Five cross‐sectional studies, two cohort studies and
one case series met the inclusion criteria. The total
number of participants within the included studies was
3127. The study population included for analysis
totalled 1991 adults and 32 children. The participant
age range in the included studies was between 3 and
100 years. In the two studies where age was reported
separately for case and control groups, age for the LS
group was significantly higher compared to controls;
median age 58 versus 40, p < 0.05,12 mean age
57.8 � 13.7 versus 47.1 � 15.1, p < 0.001 in vulval
disease controls and mean age 57.8 � 13.7 versus
41.5 � 13.8 , p < 0.001 in annual gynaecology exam
controls.13 Five studies were conducted in Europe and
three in the US. The majority were carried out in ter-
tiary centres, in keeping with the typical setting of
specialist vulval clinics. For diagnosing LS, one study
used histology to diagnose all cases included. The ma-
jority of studies (n ¼ 5) employed a combination of
clinical examination and biopsies to confirm LS, which is
consistent with routine clinical practice. No detail was
provided regarding the diagnosis of LS in two studies.
Exclusion of cases of LS/LP overlap was documented in
two studies, with no detail in the rest. Methods of
diagnosing UI were also varied. Patients self‐reported
UI in one study in a simple “yes/no” questionnaire.
Validated questionnaires were used in three studies,
with one of these studies also including the use of
physical testing for stress UI. No detail was provided
about the methods used to diagnosis UI in three
studies.

Four studies included controls; routine gynaecology
annual examination patients (n ¼ 1), gynaecology pa-
tients with lower urinary tract symptoms (LUTS; n ¼ 1),
a combination of patients with non‐lichenoid vulval
disease and routine gynaecology annual examination
(n ¼ 1) and patients with LP (n ¼ 1). Two further
studies included national prevalence data for UI as a
comparator.

KIRBY ET AL. - 3



In one cross‐sectional study involving four cohorts
of patients,14 a group was extracted from the overall
study population for analysis according to inclusion
criteria. Cohorts A and B could not be included because
patients were assessed for presence of general LUTS
with a single yes/no question, therefore specific detail
regarding UI was not available for extraction. Cohorts
C and D were included in the meta‐analysis as preva-
lence of UI was reported.

Authors were contacted for additional data for
three studies. One of these studies included males in
the overall population; female participant data were
provided by correspondence with the authors, allowing
this study to be included in the meta‐analysis.15 Addi-
tional data regarding prevalence of UI in case and
control groups could not be provided from the other
two studies, which reported OR12 and RR16 therefore
they have been narratively described.

3.2 | Methodological quality

Three studies were graded as “moderate” quality and
five were “poor”. Absence of a validated score for
diagnosis of UI was the most common reason for
downgrading (n ¼ 5). Where a validated score was used
but no information was provided on exclusion of LS/LP
overlap and/or method of LS diagnosis, studies were
also downgraded (n ¼ 2). A single study met the criteria
for “good”, however was downgraded to “moderate”
due to missing data.13

3.3 | Meta‐analyses

Meta‐analyses for pooled prevalence and RR were
performed using data from five studies (Table 1). The
remaining three studies that were not included in the
meta‐analysis have been narratively described
(Table 2). The total number of children in the included
studies was small (n ¼ 32), therefore data for children
and adults were combined for pooled prevalence meta‐
analysis.

3.4 | Prevalence of UI in LS

Five studies (1383 patients) were included in a
random‐effects meta‐analysis for pooled prevalence
(Figure 2). The pooled prevalence for UI in LS was 0.35
(95% CI 0.13–0.58). Prevalence varied considerably
between studies (7.4%–70.8%) Heterogeneity was high
(I2 ¼ 98.4%).

3.5 | Risk ratio of UI in LS

Two studies included data that allowed calculation of
RR (202 cases, 455 controls), shown in Figure 3. The
control groups included 260 urogynaecology patients
with LUTS but without LS or other vulval disease, 82
patients with non‐lichenoid vulval disease and 113
routine annual gynaecological examination patients.
Random‐effects meta‐analysis showed the combined

F I G U R E 1 Study flow chart
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risk‐ratio of UI in LS was 0.97 (95% CI 0.53–1.75).
Heterogeneity was high (I2 ¼ 87.5%).

3.6 | Subgroup analysis

Subgroup analysis for prevalence of UI in LS by study
quality was conducted (Figure S2). Heterogeneity
remained high in the two groups (I2 ¼ 98.2% in the
poor group, 98.3% in the moderate group). Subgroup
analysis for studies which utilized a validated tool for
diagnosis of UI yielded the same results, as this was a
key criterion for defining quality. We were not able to
conduct any other subgroups due to insufficient
studies.

3.7 | Descriptive analysis

Three studies could not be included in meta‐analysis
for reasons outlined above. One study was a case series
of 22 patients with LS. UI was present in 90% of cases;
however, the method of diagnosis of UI was unclear.17

A further cross‐sectional study compared rates of UI in
several vulval diseases including LS to control patients
attending for annual gynaecology examination. The
validated Urinary Distress Inventory short form score
(UDI‐6) was used to diagnose UI. Comparing 43 pa-
tients with LS to 234 controls, the OR for UI in LS was
0.4 (95% CI 0.2–1.0), adjusted for BMI, age, parity and
education. Interestingly, UDI‐6 score was statistically
higher among all vulval disease diagnoses, compared to
controls (p < 0.01).12 An additional cross‐sectional
study compared UI in LS to LP. As mentioned previ-
ously, there can be significant overlap between LS and
LP, therefore LP is not a good comparator. No detail
was given on the method of diagnosis of UI. The RR of
UI in LS versus LP was 2.40 (CI not reported).16

4 | DISCUSSION

This review has shown that the pooled prevalence
for UI in patients with LS in these studies is 35%
(95% CI 13%–58%). We know that UI is common in
females and increases with age. Prevalence estimates
for UI in the general population vary widely according
to populations studied, definitions of UI and methods
employed in diagnosis. One large European study re-
ported an overall prevalence of around 35% across
countries.18 The risk ratio for UI in LS compared to
controls in the two studies included was 0.97 (95% CI
0.53–1.75), therefore suggesting there is no differ-
ence in risk between the groups. It is not possible to
infer a temporal relationship between LS and UI
based on the findings of this review; however, this is
the first review summarising data on the prevalence
of UI in LS.

6 - KIRBY ET AL.



The studies included in this review have many lim-
itations. The majority of the studies were cross
sectional, therefore exposure and outcome were
measured at the same time. The direction of the asso-
ciation cannot be established. Many of the studies are
small and potentially underpowered. There was lack of
adjustment for confounding factors in several studies.
In terms of population, all studies were performed in
developed countries and many stated that the study
population was entirely Caucasian. Where sufficient
detail was given, the majority of patients were identi-
fied from specialist vulval clinics; potentially a popula-
tion with more severe disease which may not be
representative of the wider population of LS patients.
All studies were from single centres except Virgili
et al.,15 which provided data from 15 centres across
Italy.

Although it is standard practice for epidemiological
studies investigating UI to utilise self‐reporting ques-
tionnaires, this is an inherent source of bias. Patients
selected from specialist vulval clinics may be more
motivated to return questionnaires, particularly if
asked to complete while attending clinic. UI may be
underreported due to embarrassment, or equally
overreported in anticipation of treatment gain. There
was widespread absence of validated methods for

diagnosing UI, further compounded by incomplete or
absent reporting on methods used.

Lack of detail regarding the exclusion of LS/LP
overlap cases is another common limitation encoun-
tered in these studies. Although the majority of cases of
LS are diagnosed clinically in routine practice, it is
important to confirm the diagnosis histologically in
cases which are not entirely typical of LS. Cases of
uncertain diagnosis or features of both LS/LP, which
can coexist and are difficult to tell apart histological-
ly,19 should be excluded to allow for accurate analysis
of UI in true LS cases.

Use of valid control groups was variable. Controls
were selected from patients attending routine annual
gynaecological examination, urogynaecology patients
with known LUTS, patients with LP and patients with
non‐lichenoid vulval disease. Arguably the only valid
control groups were routine annual gynaecology ex-
amination patients and non‐lichenoid vulval disease
patients.

At review level, there were also limitations. The
high levels of heterogeneity mean that the results must
be interpreted with caution. We were unable to
explore heterogeneity beyond subgroup analysis for
quality and use of validated method of diagnosing UI.
Publication bias could not be assessed.

F I G U R E 2 Random‐effects meta‐analysis for pooled prevalence of urinary incontinence in lichen sclerosus

F I G U R E 3 Random‐effects meta‐analysis for risk ratio of urinary incontinence in lichen sclerosus
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This is the first systematic review examining the
prevalence of UI in females with LS. Although it has
shown that the prevalence of UI in LS is comparable
to the general population, caution must be exercized
in interpreting these results due to the limited
quality and small number of included studies. Good
quality prospective studies examining the prevalence
of UI in patients with LS compared with controls are
needed. Adjustment for confounding factors like age,
BMI, history of autoimmunity and family history
would allow assessment of how much these variables
affect the relationship between UI and LS. Validity
could be improved by utilising validated question-
naires for diagnosis of UI as well as exclusion of LS/
LP overlap cases. Use of routinely collected elec-
tronic healthcare data in a case‐control study would
be valuable to examine the relationship at population
level.
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