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Adult Vulvar Lichen Sclerosus: Can Experts Agree on the
Assessment of Disease Severity?

Michal Sheinis, MD,1 Nicole Green, BSc,1 Pedro Vieira-Baptista, MD,2,3,4 Carmine Carriero, MD, PhD,5

Gayle Fischer, MBBS, FACD, MD,6 Catherine Leclair, MD,7 Nina Madnani, MD,8

Micheline Moyal-Barracco, MD, and Amanda Selk, MD, MSc, FRCSC1,9

Objective: The objective of this study was to test the severity rating of the
signs and architectural changes for interrater reliability among world ex-
perts via analysis of lichen sclerosus (LS) photographs.
Methods: A recent Delphi consensus exercise established a list of symp-
toms, signs, and architectural changes, which experts feel are important to
include in a severity scale. Photographs of vulvar LS were manually ex-
tracted from patient charts and 50 photographs with a range of severity of
signs and architectural changeswere chosen. Lichen sclerosus experts were
invited to take part in the study and 3 dermatologists and 3 gynecologists
were selected for their expertise and geographic variety. Raters assessed
the photographs for multiple signs and architectural changes as well as an
overall impression of disease severity on a 4-point Likert scale. Intraclass cor-
relation coefficients were calculated.
Results: The intraclass correlation coefficients were very poor for indi-
vidual signs and architectural changes as well as for overall disease severity
when analyzed for all 6 raters as well as when analyzed with dermatolo-
gists' and gynecologists' responses grouped separately. There were no sta-
tistically significant correlations found.
Conclusions:Global experts were unable to agree on any signs, architec-
tural changes, or an overall global impression to assess vulvar LS disease
severity based on analysis of vulvar photographs. Standardized descrip-
tions regarding what constitutes mild, moderate, and severe signs and ana-
tomical changes are required before further scale development can occur.

Key Words: lichen sclerosus et atrophicus, lichen sclerosis et atrophicus,
lichen sclerosus, lichen sclerosis, severity scale, expert consensus
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L ichen sclerosus (LS) is a chronic inflammatory dermatosis that
primarily affects the vulva inwomen. The condition commonly

presents with itching or pain and can lead to debilitating changes
in a woman's functioning.1 Up to 40% of those affected are
asymptomatic2 but can still present with loss of vulvar architec-
ture, which can in turn be associated with sexual difficulties and
urinary problems. Furthermore, in approximately 5% of cases,
LS is associated with squamous cell carcinoma of the vulva.1

Despite the burden of vulvar LS, there is little evidence
supporting the ideal treatment program, particularly regarding
maintenance therapy and long-term monitoring, and little agree-
ment among international experts in these areas.3 There has been

one large nonrandomized follow-up study of maintenance therapy
supporting maintenance therapy over as needed use of topical cor-
ticosteroids as away to reduce the long-term ill effects of LS.4 Be-
cause disease progression is unpredictable, women with mild
disease on clinical examination may not be treated optimally and
thus develop more severe disease. An objective severity scale
may conceptually provide treatment guidance for the busy clinician.
Previous studies evaluating LS have devised their own severity
scales including Likert scales5–8 and qualitative assessments.9,10

For instance, in Lee et al.,4 the varying severity of hyperkeratosis
was used to guide treatment selection. However, in evaluating these
previous studies, there was no validation of the severity scales.
Consequently, comparing the results of these trials is challenging
and undoubtedly contributes to the myriad of different approaches
used for long-term treatment. Proceeding with high-quality treat-
ment trials is difficult without validated scales to measure the se-
verity of LS.

With the collaboration of a panel of international vulvar ex-
perts, a recent Delphi consensus exercise was conducted and es-
tablished a list of 19 symptoms, signs, and architectural changes
agreed to be important markers of the disease severity.11 The ob-
jective of this research study is to test these items (signs and archi-
tectural changes) for interrater reliability by directing a small
number of world experts to rate the severity of the disease using
photographs of LS. It was expected that the original list of 19
items would be reduced to a small number of reliable items that
would then be tested in a clinical setting.

METHODS
Patient charts from the vulva clinic at Women's College Hos-

pital from 2016 to 2018 were manually searched for patients with
a diagnosis of LS and a photo of the condition. Photos were ex-
tracted if there was consent to use the photos for research. A total
of 336 photos met eligibility criteria and were deidentified and ex-
tracted by the information technology department. The authors
(A.S. and N.G.) manually reviewed the photos for quality. Fifty
photos were then selected as they were considered to display a
spectrum of severity of all of the signs and architectural changes
included in the final Delphi consensus.11

A strong password-protected Excel spreadsheet was used to
combine these photographs along with a 4-point Likert rating
scale for each sign and architectural change as well as overall
assessment of disease severity. “0” indicated absence of that
sign/architectural change in the photo, “1” indicated mild pres-
ence, “2” indicated moderate presence, and “3” indicated se-
vere presence. If their answer was left blank, this indicated an
unsure assessment.

Expert raters were recruited via an e-mail invitation through
the International Society for the Study of Vulvovaginal Disease.
Experts, who had previously participated in the Delphi Consen-
sus and who stated they wanted to be involved in further work on
the severity scale, were invited to participate. Of those interested,
the final raters were selected for their expertise in vulvar LS,
global distribution, and an even distribution of 3 dermatologists
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and 3 gynecologists for a total of 6 raters. The raters were sent
the files and given 2 weeks to complete the rating of the
50 photographs.

A statistician used SAS (SAS Institute Inc, Cary, NC) to cal-
culate intraclass correlation coefficients (ICCs) among the 6
raters. Although the ICC was originally developed for continuous
data, it has been adapted for use in evaluating interrater reliability
for categorical (including dichotomous) responses as well (12). In
evaluating the interrater agreement, we calculated the ICC for a re-
corded dichotomous response variable. The predominant response
(the most common one) to each question was considered the “true”
answer, and all responses were subsequently recoded to “true” or
“false.”We then used the NLMIXED procedure in SAS to estimate
the ICC for the agreements in the recoded rating responses to each
question/item for evaluating the consistency in responses among
the 3 gynecologist raters, the 3 dermatologist raters, and the 6
combined raters. Higher ICCs indicate greater agreement among
raters. Originally, it was planned to repeat the exercise 2 weeks
later to calculate intrarater reliability but this was not done be-
cause of initial results regarding interrater reliability.

Research ethics board approval was attained from Women's
College Hospital: 2018-0045-E. This study was not funded by
any sponsor.

RESULTS
The 6 raters selected varied in their geographical location,

specialty, and sex although most of the raters had more than
20 years in practice (see Table 1). Of the 6 raters, 100% completed
the ratings of all 50 photographs for each of the 13 signs and 6 ar-
chitectural changes associated with LS (see Table 2). Intraclass
correlation coefficients of responses showed poor agreement
when analyzed for all 6 raters as well as when analyzed according
to profession (3 dermatologists' and 3 gynecologists' responses
grouped separately). With all 6 raters, ICCs ranged between
0.07 and 0.29 with all p values greater than 0.05. In the dermatol-
ogists alone group, ICCs ranged between 0.03 and 0.29 with all p
values greater than 0.05. In the gynecologists alone group, ICCs
ranged between 0.03 and 0.29 with all p values greater than 0.05
(see Table 2).

DISCUSSION
The objective of this research study was to evaluate the

interrater reliability of signs and architectural changes in photo-
graphs of LS among global experts. The goal is to develop a val-
idated and objective severity scale of disease burden as a way to
follow clinical and research outcomes. The results demonstrate a

TABLE 1. Expert Rater Demographics

Rater Sex Specialty Country Years in practice

Dr. Pedro Vieira Baptista Male Gynecology Portugal 11–15 y
Dr. Carmine Carriero Male Gynecology Italy >20 y
Dr. Gayle Fischer Female Dermatology Australia >20 y
Dr. Catherine Leclair Female Gynecology United States 16–20 y
Dr. Nina Madnani Female Dermatology India >20 y
Dr. Micheline Moyal-Barracco Female Dermatology France >20 y

TABLE 2. Intraclass Correlation Coefficient Calculations for Individual Signs/Architectural Changes and Subjective Overall Disease
Severity

Item Combined raters (ICC) Dermatologist raters (ICC) Gynecologist raters (ICC)

Fissures 0.07 0.03 0.09
Whitening 0.12 0.09 0.14
Crinkly 0.26 0.29 0.10
Extent 0.11 0.10 0.10
Erosions 0.10 0.10 0.10
Ulcerations N/A N/A N/A
Hyperkeratosis 0.29 N/A N/A
Excoriations 0.14 N/A 0.09
Lichenification 0.16 0.13 N/A
Elasticity N/A 0.28 N/A
Sclerosis N/A 0.29 0.08
Petechiae 0.07 0.09 0.03
Clitoral hood fusion 0.29 0.29 0.29
Labial Fusion 0.11 0.11 0.27
Narrowing introitus 0.25 0.28 0.16
Anterior changes 0.25 0.29 0.09
Perianal involvement N/A 0.14 0.29
Posterior commissure bands 0.29 0.29 0.29
Overall 0.11 0.03 0.09

*There was no statistical significance found.

N/A indicates not available.
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complete lack of consensus regarding perception of severity for
individual signs and architectural changes as well as for overall
disease severity using photographs. Previous LS severity scales
devised by researchers in the past5–10 including those that used
photographs to guide raters4,8 were not tested for reliability.

Though disappointing, the demonstrated lack of interrater
reliability in this study is valuable because it demonstrates that op-
timal evaluation of disease severity may require a clinical exami-
nation through inspection and palpation. Photographs, even in an
ideal setting, may not convey all necessary information for full as-
sessment. Severity scales devised by researchers in the past5–10 in-
cluding those that used photographs to guide raters4,8 may be
subject to the same challenges.

No definitions for mild, moderate, and severe were provided
to the raters as these are difficult to define. This was intentionally
done as the original Delphi list of signs and architectural changes
is too long for day-to-day clinical use. One goal of this photo
rating was to identify the signs with a range of severity that ex-
perts could easily identify, and then, these signs would merit
further testing for scale development among general gynecolo-
gists and dermatologists. However, no consensus was reached
for any one sign or architectural change. Even overall percep-
tion of disease severity varied widely between different expert
reviewers. The Cochrane review on LS treatment from 201112

briefly refers to the various scoring systems but ultimately only
takes into account the “investigator-related global degree of
improvement,” possibly because of the inconsistencies in the
rating systems.

In other realms of dermatology, there has been some
success with severity rating scales based on photographs,
for example, the Wrinkle Severity Rating Scale.13 However,
in other complex diseases such as acne14 and psoriasis,15 re-
views have found the same dilemma that exists in LS with a lack
of validated scales that measure the full range of disease severity,
which makes good quality research a significant challenge.

Although clinicians attempt to rate disease severity with
objective measures such as architectural changes, the patient's
assessment of disease burden may be drastically different. For
instance, a patient's self-perception of her vulvar appearance
and sexual function may signify different priorities. Inclusion
of quality of life measures would capture the patient perspec-
tive and incorporate it into a final severity score. Several quality
of life measures such as the Dermatology Life Quality Index,16

the Skindex-29,17 and the Female Sexual Function Index18 al-
ready exist; however, they are not validated in the LS population.
Recently, the Female Genital Self-image Scale was used to look at
body image in LS.19 There is current work ongoing eliciting
patient input for this scale through qualitative and quantitative
research methods.

In addition to not defining severity of the signs and architec-
tural changes, there are several limitations to the study methodol-
ogy. First, the photographs themselves were not standardized for
distance or lighting as their primary purpose was clinical care
and not research. Some of the photographs did not include the en-
tire vulva and perianal skin, making it difficult to evaluate extent
of disease. However, all raters were given the same photos, so this
should not have affected ratings. In addition, signs such as hyper-
keratosis, loss of elasticity, and sclerosis are difficult to assess vi-
sually and are optimally assessed with palpation and manipulation
of the tissue. In retrospect, it would have been advantageous to at-
tempt to agree on severity grading before assessing the photo-
graphs. Finally, this severity scale does not take into account
emerging evidence regarding the genetic predictors of onset and
progression of the disease20,21; however, as these data are so
new, extensive research will need to be done before use of genetics
in daily clinical practice.

The goal of a severity scale is to be able to put cases in order
from least to most severe. Scales that only characterize findings
with yes/no or presence/absence of an item have no ability to dis-
criminate compared with Likert scales such as rating an item on a
scale from 1 to 5 (least tomost severe). Ultimately, if disease activity
is to be assessed, the components of a scale need to show a range of
severity. They need to show responsiveness, which means they can
change over time and in response to intervention. Raters need to be
able to assess items similarly between themselves (interrater reliabil-
ity), and over time, the rater should be able to rate consistently the
same way if given the same case twice (intrarater reliability). Future
scale development will need to keep these principles in mind, which
may mean focusing more on patient symptoms and less on archi-
tectural changes that do not usually change over time (i.e., scar-
ring is generally considered irreversible).

In the case of LS, patient, perception of severity is often dif-
ferent than the clinician's and may bemore related to function than
appearance. A major goal of clinician rated severity is to deter-
mine treatment choice. In the case of LS, this involves topical ther-
apy and surgical interventions. Therefore, in assessing severity,
the things that can be modified by treatment are the most relevant.
Loss of labia minora is often not noticed by patients and cannot be
changed by treatment. However, for instance, severe hyperkera-
tosis, fissuring, and ulceration can cause significant discomfort
and are also highly amenable to treatment. Fusion that splits re-
currently is symptomatic and also treatable surgically. Thus, in
assessing severity, one could stratify according to a combination
of likelihood to cause symptoms and amenity to treatment.

CONCLUSIONS
The lack of validity in severity scales for adult vulvar LS is a

significant barrier preventing high-quality clinical trials for dis-
ease treatment. This study demonstrates the lack of interrater reli-
ability based on photographic analysis for predetermined signs
and architectural changes among internationally renowned ex-
perts. Future studies with photographic analysis will need to focus
on including a handful of items with definitions of what is mild,
moderate, and severe. It needs to focus on including items that
change over time and can be modified by treatment. These steps
will reduce the heterogeneity and bias currently inherent in the
clinical and research outcomes in the study of LS. Finally, LS se-
verity cannot be assessed by visual inspection alone and needs to
include symptom assessment and quality of life measures as well.
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