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Abstract

Introduction: Lichen sclerosus (LSc) is a chronic, progressive, inflammatory skin disease
that primarily affects the anogenital region in both sexes and across all age groups. Aim: To
investigate the relationship between quality of life (QoL) and disease severity, as measured
by a newly developed Lichen Sclerosus Score (LSc score), with respect to anatomical site
before and after 12 weeks of treatment. Methods: A total of 136 patients diagnosed with
LSc (88 men, 48 women) were enrolled between March and September 2022. Patients were
clinically evaluated using the LSc score and completed the Dermatology Life Quality Index
(DLQI). Treatment was individualized based on clinical findings and history. At 12 weeks,
both clinical assessment and DLQI were repeated. Results: LSc scores significantly de-
creased following treatment (p < 0.001), except in the female subgroup. In men, LSc scores
were strongly correlated with DLQI scores both before (r = 0.709; p < 0.001) and after
(r = 0.492; p < 0.001) treatment. Among women, a significant correlation was found only
before treatment (r = 0.457; p < 0.001). Significant associations were identified between LSc
score and DLQI items 1, 8, and 9 in men and the overall cohort. No statistically significant
differences in LSc scores or DLQI were observed across anatomical sites after correction for
multiple comparisons. Conclusions: Disease severity in genital LSc is closely associated
with QoL impairment. This is, to our knowledge, the first study to examine the correlation
between a clinical severity score and DLQI. While anatomical site did not significantly
affect scores, certain sites may have a disproportionate impact, underscoring the complex
ways in which LSc affects patients’ lives.

Keywords: lichen sclerosus; lichen sclerosus score; quality of life

1. Introduction
Lichen sclerosus (LSc) is a chronic, progressive, inflammatory dermatosis that primar-

ily affects the anogenital region. It can significantly impair urinary and sexual function [1].
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Symptoms vary widely, ranging from asymptomatic cases to severely distressing presen-
tations [2–5]. Diagnosis is largely clinical, although biopsy may be necessary in cases of
diagnostic uncertainty or suspected neoplasia [3,6]. Clinical signs include rashes, sclerosis,
adhesions, and structural changes such as effacement or the coronal sulcus and labia. Typi-
cal histological signs of MGLSc include epidermal atrophy, oedema and hyalinization of
the superficial dermis. Deep to the hyalinized zone, a band-like lymphohistiocytic infiltrate
can also be seen [3].

Prevalence estimates range from 1:60 to 1:1000 in the United States, with a recent
Swedish study reported an incidence of 80.9/100,000 person-years [7,8]. Underdiagnosis
is common, with up to one-third of cases remaining asymptomatic [9–11]. LSc can affect
individuals of any age or sex, but is reported more frequently in females, with reported
female-to-male ratios ranging from 3:1 to 10:1 [10,12].

Several etiological factors have been proposed, including genetic predisposition, im-
mune dysregulation, and environmental influences [4,6,13,14]. Increasing evidence sug-
gests that chronic exposure of vulnerable tissues to trapped urine droplets may play a
key role [15–17]. Disruptions in the genital microbiome may also contribute to disease
development [16–20].

Delayed diagnosis is frequently attributed to nonspecific symptoms, patient hesi-
tancy, and fragmentated care across specialties [2,21–23]. If left untreated, LSc can lead to
anatomical distortion, urinary and sexual complications, and an elevated risk of carcino-
genesis [2,5,9,10]. While the psychosocial impact of LSc is increasingly recognized, studies
exploring its effect on sexual health remain limited. One study reported sexual dysfunction
in 83% of women with LSc, with nearly 40% experiencing depressive symptoms [24,25].

First-line treatment consists of ultrapotent topical corticosteroids, soap substitutes, and
barrier preparations [5]. For treatment-resistant disease, circumcision should be considered
in men, and systemic immunomodulation in women [5,26]. Given the heterogeneity of
clinical presentations, various severity scales have been proposed. The Clinical Lichen
Sclerosus Score (CLISSCO), introduced in 2020, combines symptoms and clinical signs
but was developed specifically for female patients. Although validated scoring systems
are essential for consistent assessment and monitoring, they remain underdeveloped,
particularly for male patients [2–4,23,27].

Moreover, little is known about how disease involvement at different anatomical sites
influences QoL or sexual function, particularly in men. Understanding the relationship
between site-specific involvement and disease burden may inform more tailored and
effective management strategies.

Primary Aim of the Study

This study aimed to assess the relationship between subjective and objective measures
of disease severity in genital LS. Specifically, we compared Dermatology Life Quality Index
(DLQI) scores with a new modified Lichen Sclerosus Score (LSc score) across different
anatomical sites, both before and after 12 weeks of treatment. The goal was to improve our
understanding of QoL impairment in LSc and support the development individualized
management strategies, particularly given the associated risk of malignant transformation.

2. Materials and Methods
2.1. Study Design and Population

This was a prospective cohort study conducted at the Department of Dermatology
and Venerology, Ryhov County Hospital, Jönköping, Sweden. A total of 184 adult pa-
tients (≥18 years) with clinically diagnosed genital LSc were recruited between March
and September 2022. Diagnosis was based on characteristic clinical features such as white
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plaques, atrophy, hypopigmentation, fine wrinkling, scarring, adhesions, and anatomical
effacement. Patients were also concurrently enrolled in a parallel study investigating the
skin microbiome in LSc.

Exclusion criteria are listed in Table 1. These included current pregnancy, recent use of
certain medications, prior circumcision for LSc, and inability to provide informed consent.
All participants provided written informed consent and retained the right to withdraw
from the study at any time.

Table 1. Patient exclusion criteria.

Exclusion Criteria

Age < 18 years

Pregnancy

Current cancer diagnosis or treatment (except for extragenital basal cell carcinoma or
squamous cell carcinoma)

Prior circumcision for LSc before inclusion

Ongoing systemic anti-inflammatory or immunomodulating treatment or its
discontinuation within the past week

Ongoing systemic antibiotic use or its discontinuation within the past week

Topical treatment (antibiotics, corticosteroids, calcineurin inhibitors) on the affected area
within the past week

Use of antiseptics or disinfectants on the affected area within 24 h of assessment

Inability to understand Swedish or provide informed consent

2.2. Data Collection

All patients underwent two study visits: at baseline and at 12 weeks. At each visit,
they completed the DLQI and underwent a clinical evaluation using the modified LSc
score (Table 2). Clinical signs were scored on a 3-point scale: 0 (absent), 1 (moderate), and
2 (severe). Treatment was prescribed according to clinical findings and medical history,
following standard protocols at the study center.

Table 2. Modified LSc score.

LSc Score Visit 1 LSc Score Visit 2

Pruritus (0–2)

Burning (0–2)

Soreness (0–2)

Pain during intercourse (0–2)

Erosions (0–2)

Sclerosis (0–2)

Redness (0–2)

Hypopigmentation (0–2)

Total LSc score (0–16)

Treatment regimens included both topical and systemic options. Topical corticos-
teroids (e.g., clobetasol) were applied once daily for four weeks, then every other day for
the following four weeks, and twice weekly during the final four weeks. Adjunct therapies
included barrier creams and soap substitutes. Men were evaluated for potential circum-
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cision. Severe LSc in women was managed with systemic agents such as methotrexate
or hydroxychloroquine, or in extreme cases with a 12-week course of oral Prednisolone
(10 mg daily).

At the follow-up visit (week 12), both the DLQI and LSc score assessments were
repeated. Of the 184 initially recruited patients, 136 (88 men and 48 women) completed
both assessments and were included in the final analysis.

2.3. Dermatology Life Quality Index

The DLQI is a validated patient-reported outcome measure widely used to assess the
impact of dermatologic conditions on quality of life (QoL) [28,29]. It comprises 10 questions
evaluating symptoms (Q1), emotions (Q2), daily activities (Q3 and Q4), leisure (Q5 and
Q6), work or school (Q7), personal relationships (Q8 and Q9), and treatment (Q10). Each
item is scored on a 4-point scale (0–3), yielding a total score ranging from 0 to 30. Higher
scores indicate greater impairment of QoL.

A total score above 10 is generally interpreted as a significant impact on the pa-
tient’s QoL. The questionnaire refers to experiences during the preceding week (see
Supplementary File S1 for the full questionnaire).

2.4. Lichen Sclerosus Score

The modified LSc score is a composite instrument that evaluates both patient-reported
symptoms and physician-assessed clinical signs. It includes eight items: four symptom-
based (“pruritus,” “burning,” “soreness,” and “pain during intercourse”) and four sign-
based (“erosions,” “sclerosis,” “erythema,” and “hypopigmentation”). Each item is graded
on a 3-point scale: 0 (absent), 1 (moderate), and 2 (severe), producing a maximum total
score of 16 (Table 2). Higher scores reflect more severe disease.

Anatomical sites of involvement were also recorded using schematic diagrams, with
specific locations categorized as shown in Table 3. All clinical assessments were conducted
by a single dermatologist to minimize inter-rater variability.

Table 3. Anatomical sites assessed in the modified LSc score.

Female Patients Male Patients

Perineum Glans penis
Labia minora Foreskin
Labia majora Coronal sulcus
Clitoris Frenulum
Perianal area Perianal area
Multisite involvement Multisite involvement

2.5. Ethical Considerations

The study was approved by the Swedish Ethical Review Authority on 15 Novem-
ber 2021 (reference number: 2021-05590-01). All participants provided written informed
consent prior to inclusion, and participation was voluntary with the right to withdraw at
any time.

2.6. Statistical Analysis

All statistical analyses were conducted using SPSS (IBM Corp., Armonk, NY,
USA, Version 29.0.2.0) and Microsoft Excel (Microsoft Corp., Redmond, WA, USA,
Version 16.96.1), with the exception of correlation comparison tests, which were performed
using an online calculator for Fisher z-transformed coefficients.
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Descriptive statistics were generated for age, total LSc scores, and DLQI scores before
and after treatment. Normality was assessed using the Kolmogorov–Smirnov and Shapiro–
Wilk tests, which confirmed non-normal data distribution.

To evaluate changes in LSc scores over time, the Wilcoxon signed-rank test was used.
Differences between male and female patients were assessed using the Mann–Whitney U
test. For comparisons of LSc and DLQI scores across anatomical sites, the Kruskal–Wallis
test was employed, followed by Bonferroni-corrected post hoc analysis where appropriate.

Spearman’s rank-order correlation was used to assess associations between total DLQI
and total LSc scores both before and after treatment. A z-test was applied to compare
correlation coefficients between subgroups using Fisher z-transformation [30,31].

Additional Spearman correlations were conducted to explore the relationships between
total LSc scores and age, and between total LSc scores and selected DLQI items (questions
1, 8, and 9), stratified by sex and timepoint (pre- and post-treatment).

3. Results
3.1. Cohort Characteristics

A total of 136 patients completed both study visits and were included in the final
analysis. This cohort comprised 88 men and 48 women, aged 18–87 years. The median age
for the entire cohort was 62 years (range: 18–87). Men had a median age of 59 years (range:
18–86) and women had a median age of 64 years (range: 31–87). Demographic details are
summarized in Table 4.

Table 4. Demographic data on the study cohort.

Total (n = 136) Men (n = 88) Women (n = 48)

Median age (range) 62 (18–87) 59 (18–86) 64 (31–87)
n = number of patients.

3.2. Lichen Sclerosus Score (LSc Score)

Median LSc scores (range: 0–16) before and after treatment are shown in Table 5 and
Figure 1. At baseline, the overall median LSc score was 7 (interquartile range (IQR): 4–10),
which decreased to 5 (IQR: 3–8) after 12 weeks. This reduction was statistically significant
(z = −4.357; p < 0.001).

b a 

Figure 1. Distribution of lichen sclerosus scores before and after treatment, stratified by sex. Popula-
tion pyramids illustrating the distribution of total LSc scores (range: 0–16) among male (n = 88) and
female (n = 48) patients at (a) baseline and (b) after 12 weeks of treatment.
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Table 5. Median LSc scores before and after 12 weeks of treatment.

Baseline LSc
Score (IQR)

Follow-Up LSc
Score (IQR) Z-Score p-Value

Total (n = 136) 7.0 (4.0–10.0) 5.0 (3.0–8.0) −4.357 <0.001 *
Men (n = 88) 6.0 (4.0–9.0) 4.0 (3.0–6.0) −4.568 <0.001 *
Women (n = 48) 10.0 (6.0–13.0) 8.0 (5.0–11.0) −1.413 <0.158

LSc scores decreased significantly in the overall cohort and among men after treatment. No statistically significant
reduction was observed in women. Scores are presented as medians with interquartile ranges. A Wilcoxon
signed-rank test was used to assess changes over time. Baseline LSc score = score at baseline (range: 0–16).
Follow-up LSc score = score after 12 weeks. IQR = interquartile range. n = number of patients. * Statistical
significance, p < 0.05.

Among men, the median LSc score decreased from 6 (IQR: 4–9) to 4 (IQR: 3–6) fol-
lowing treatment, also reaching statistical significance (z = −4.568; p < 0.001). In contrast,
although women’s scores declined from 10 (IQR: 6–13) to 8 (IQR: 5–11), this reduction was
not statistically significant (z = −1.413; p = 0.158) (Table 5).

Comparisons between sexes showed that women had significantly higher LSc scores
than men both before (z = −3.776; p < 0.001) and after (z = −5.784; p < 0.001) treatment.

No significant correlations were found between age and LSc score, either in the total
population or when analyzed separately by sex.

3.3. LSc Score in Relation to DLQI

There was a strong, statistically significant correlation between the total DLQI score
and the total LSc score before treatment (r = 0.633, p < 0.001). This association was stronger
in men (r = 0.709, p < 0.001) than in women (r = 0.457, p < 0.001), with the difference between
the two correlation coefficients reaching statistical significance (z = 2.12, p = 0.03).

After 12 weeks of treatment, a significant correlation remained between DLQI and
LSc score in the overall cohort (r = 0.505, p < 0.001). When stratified by sex, the correlation
persisted in men (r = 0.492, p < 0.001) but was weaker and not statistically significant in
women (r = 0.240, p = 0.100). The post-treatment difference in correlation strength between
men and women was not statistically significant (z = 1.59, p = 0.11). These findings suggest
that LSc severity, as measured by the LSc score, is closely associated with QoL impairment,
particularly among male patients.

3.4. LSc Score and Specific DLQI Questions

To better understand how specific aspects of quality of life are affected by LSc severity,
we examined the correlation between total LSc scores and responses to DLQI questions 1, 8,
and 9, both before and after treatment (Table 6 and Figure 2).

• Question 1: “Over the last week, how itchy, sore, painful or stinging has your
skin been?”

• Question 8: “Over the last week, how much has your skin created problems with your
partner or any of your close friends or relatives?”

• Question 9: “Over the last week, how much has your skin caused any sexual difficulties?”

In the overall cohort, significant correlations were found between LSc scores and
all three questions—both before and after treatment. Among men, similar significant
correlations were observed for all three items at both timepoints.

In contrast, among women, significant correlations were limited:

• Before treatment, only Question 1 (symptoms) was significantly associated with
LSc severity;

• After treatment, only Question 8 (interpersonal impact) showed a significant
correlation;
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• No significant association was found with Question 9 (sexual difficulties) at either
timepoint.

These findings suggest that clinical disease severity is more consistently aligned with
QoL disruption in men than in women, particularly regarding sexual and relational domains.

 
(a) 

(b) 

Figure 2. Correlation between lichen sclerosus severity and quality of life scores before and after
treatment. Scatter plots showing the correlation between total Lichen Sclerosus Score (LSc score;
range: 0–16) and Dermatology Life Quality Index (DLQI; range: 0–30) in male (blue) and female (red)
patients (a) before treatment and (b) after 12 weeks of treatment. Stronger correlations were observed
in men at both time points.
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Table 6. Correlations between total Lichen Sclerosus Score and selected DLQI items before and after
treatment, stratified by sex.

Overall Population
(n = 136)

Men
(n = 88)

Women
(n = 48)

Before
R (p-Value)

After
R (p-Value)

Before
R (p-Value)

After
R (p-Value)

Before
R (p-Value)

After
R (p-Value)

Q1 0.604 (<0.001) 0.512 (<0.001) 0.628 (<0.001) 0.470 (<0.001) 0.495 (<0.001) 0.194 (0.188)
Q8 0.374 (<0.001) 0.351 (<0.001) 0.487 (<0.001) 0.254 (0.017) 0.088 (0.550) 0.299 (0.039)
Q9 0.389 (<0.001) 0.241 (0.005) 0.489 (<0.001) 0.255 (0.017) 0.189 (0.199) 0.102 (0.489)

Spearman’s correlation coefficients (r) and p-values show associations between LSc severity and DLQI Questions
1 (symptoms), 8 (interpersonal impact), and 9 (sexual difficulties) at baseline and after 12 weeks of treatment.
Stronger and more consistent correlations were observed among men. Associations in women were less robust,
especially regarding sexual function. LSc score range: 0–16. Q1 = DLQI question 1: “Over the last week, how
itchy, sore, painful or stinging has your skin been?” (range: 0–3). Q8 = DLQI question 8: “Over the last week, how
much has your skin created problems with your partner or any of your close friends or relatives?” (range: 0–3).
Q9 = DLQI question 9: “Over the last week, how much has your skin caused any sexual difficulties?” (range: 0–3).
n = number of patients. R = Spearman’s rho correlation coefficient (p-value). p-values are considered significant at
the 0.05 level for 2-tailed tests, and at the 0.01 level for 2-tailed tests.

3.5. Anatomical Site of Involvement

Anatomical sites of LSc involvement were categorized and grouped as detailed in
Table 7. Patients were assigned to a site group only if disease was limited to that specific re-
gion; individuals with multi-site involvement were excluded from single-site comparisons.

Table 7. Anatomical sites of lichen sclerosus involvement and frequency of patients by group.

Localizations in Females n (%) Localizations in Males n (%)

Perineum 19 (40) Foreskin and corona 36 (41)
Perineum and labia minora and majora 8 (17) Foreskin 14 (16)
Perianal and perineum and vulva 7 (15) Glans, foreskin and corona 13 (15)
Labia minora and labia majora 6 (12) Glans penis 7 (8)
Perineum and labia minora 4 (8) Perianal and penis 7 (8)
Clitoris 2 (4) Glans and foreskin 5 (6)
Labia minora 1 (2) Sulcus corona penis 4 (4)
Labia majora 1 (2) Perianal 2 (2)
Perineum and labia majora 0 (0) Glans and corona 0 (0)
Perianal 0 (0) Frenulum 0 (0)

Among men, the most frequently affected group was the foreskin and corona (41%).
In women, the most commonly involved site was the perineum (40%). When considered
individually (regardless of grouping), the most commonly affected anatomical site in men
was the foreskin (85%), while in women it was the perineum (79%).

Table 7 presents the frequency and percentage of patients assigned to specific anatomi-
cal site groups for analysis. Patients were included in a group only if LSc was limited to the
listed site(s); those with overlapping or multi-site involvement were excluded from these
individual groupings. The most frequently affected sites were the foreskin in men and the
perineum in women. n = number of patients.

When comparing total DLQI scores across anatomical sites, no statistically significant
differences were observed in either men or women after adjusting for multiple comparisons.
However, some notable trends emerged. Among men, the highest pre-treatment DLQI
scores (median: 10) were seen in those with LSc affecting both the glans and foreskin. In
women, the highest DLQI scores (median: 17) were reported in those with isolated clitoral
involvement (Figure 3).
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Figure 3. DLQI scores by anatomical site of LSc in men and women. Box plots showing total DLQI
scores before and after treatment by anatomical site in men and women. Each box represents the
interquartile range (25th–75th percentile), the central line indicates the median, whiskers show the
non-outlier range, and dots represent outliers.

Similarly, when comparing total LSc scores across anatomical sites, no significant
differences remained after correction for multiple comparisons (Figure 4). Nonetheless,
trends were again observed. In men, the highest median LSc score before treatment (median:
9) occurred in the group with glans and foreskin involvement. Among women, the highest
median LSc score (median: 13) was noted in patients with clitoral-only disease.



Med. Sci. 2025, 13, 111 10 of 15

foreskin 
and corona

glans, 
foreskin 

and corona

perianal 
and penis

glans and 
foreskin

foreskin sulcus corona 
penis

glans penis perianal

To
ta

l L
Sc

 sc
or

e 

0

2

4

6

8

10

12

14

16

18

Men
Before treatment After treatment

perineum labia minora 
and 

labia majora

perineum 
and 

labia minora 
and 

labia majora

perineum 
and 

labia minora

perianal 
and

perineum
and 

vulva

clitoris labia majora labia minora

To
ta

l L
Sc

 sc
or

e

0
2
4
6
8

10
12
14
16
18

Women

Before treatment After treatment

Figure 4. LSc scores by anatomical site of involvement in men and women. Box plots showing
total LSc scores before and after the treatment by anatomical site in men and women. Central lines
represent medians; boxes span the 25th to 75th percentile, with whiskers indicating the full data range
excluding outliers. Though some site-specific trends were seen, none were statistically significant
after correction for multiple comparisons.

3.6. Anatomical Site Comparisons: Clinically Relevant Trends

Although no statistically significant differences in DLQI or LSc scores between anatom-
ical sites were observed after correction for multiple comparisons, several notable patterns
emerged in unadjusted analyses.

In men, those with involvement of both the penis and perianal area reported signifi-
cantly higher DLQI scores after treatment compared to those with disease confined to the
foreskin (p = 0.002). Among women, post-treatment DLQI scores were significantly higher
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in patients with isolated clitoral involvement compared to those with disease affecting the
perianal, perineal, and vulvar regions (p = 0.031).

Similarly, differences in LSc scores before treatment were observed. Men with involve-
ment of both the glans and foreskin had higher pre-treatment LSc scores compared to those
with glans-only disease (p = 0.003). In women, those with clitoral involvement had higher
baseline LSc scores than those with disease affecting both the perineum and labia majora
(p = 0.039).

While these findings did not retain statistical significance after multiple comparison
correction, they may still be clinically meaningful. These results suggest that disease
affecting highly sensitive or functional anatomical sites—such as the glans, frenulum, or
perianal region in men, or the clitoris in women—may be associated with more severe
symptoms and greater QoL impairment, even when lesion extent is limited.

4. Discussion
This prospective cohort study demonstrated a significant reduction in clinical disease

severity, as measured by the LSc score, following 12 weeks of treatment in the overall
cohort and in male patients. In women, although LSc scores decreased, the change did
not reach statistical significance, likely due to smaller sample size and reduced statistical
power. The clinical relevance of a two-point change in the LSc score remains uncertain in
the absence of defined severity thresholds, highlighting the need for future score validation
and stratification by severity and anatomical site.

Sex-based differences in baseline and post-treatment LSc scores were evident. Women
consistently had higher scores than men, which may reflect differences in health-seeking
behavior, as suggested by previous studies, or limitations in the scoring system’s ability to
capture disease severity equally across sexes [22]. Notably, the LSc score does not currently
adjust for anatomical differences, lesion extent, disease duration, previous treatments or
impact on function, which may contribute to these discrepancies.

Our cohort included more men than women, contrasting with most LSc studies that
report a female predominance. This may be due to referral patterns, with women often
seen by gynecologists outside dermatology services. In a prior study from our group, both
sexes showed significant improvement in DLQI after treatment [32]. In the present study,
DLQI correlated strongly with clinical severity in men, both before and after treatment.
Among women, this correlation was weaker and only significant at baseline. This suggests
that the LSc score may better reflect disease burden in men or, alternatively, that persistent
symptoms such as scarring or sexual dysfunction in women are not adequately captured
by the current scoring method.

The LSc score also does not account for important contextual factors, such as sexual
activity, mechanical irritation, or prior anatomical changes, which may influence symptom
severity and QoL [33]. Discrepancies between clinical signs and subjective experience have
previously been reported in LSc and other inflammatory skin diseases [4,21,22].

We focused on DLQI Questions 1, 8, and 9, which assess symptoms, interpersonal im-
pact, and sexual difficulties, respectively. These domains remained strongly associated with
LSc severity in men both before and after treatment, aligning with previous research show-
ing a negative impact of genital LSc on male sexual function and relationships [24,32,34,35].
Men often underreport these issues unless asked directly, underscoring the importance of
routine sexual health screening in clinical practice [36].

Among women, associations were less consistent. Only DLQI Question 1 showed
a significant correlation with LSc score before treatment, and Question 8 showed signifi-
cance after treatment. No correlation was found with Question 9, which may reflect the
limited scope of that item relative to more comprehensive scales like the Female Sexual
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Function Index (FSFI). A recent 2025 study using CLISSCO and validated sexual function
questionnaires found the opposite pattern: stronger correlations in women but not in
men [24]. Differences in methodology, patient populations, and outcome tools may explain
this contrast [24,36].

Persistent sexual dysfunction in women with LSc has been reported even after effective
treatment, likely due to scarring and irreversible anatomical changes (34). This may
partly explain our findings, though the absence of correlation before and after treatment
suggests a more complex interaction between physical symptoms, psychological factors,
and relationship dynamics.

Our study is also the first, to our knowledge, to explore the impact of anatomical site on
both LSc severity and QoL. While most site-based comparisons did not reach significance
after correction, several site-specific trends were clinically noteworthy. As this was an
exploratory analysis, we did not apply formal corrections for multiple comparisons, and
findings should be interpreted with caution. In men, involvement of the glans, frenulum,
perianal area, or shaft appeared more burdensome than foreskin-only disease. In women,
isolated clitoral involvement was associated with particularly high DLQI and LSc scores,
supporting the idea that even small lesions in functionally and neurologically sensitive
sites can have disproportionate effects on QoL.

Strengths and Limitations

This study has several strengths. It includes both male and female participants, which
is uncommon in LSc research, and spans a broad age range, improving the generalizability
of findings. The use of broad inclusion criteria and the exclusion of previously circum-
cised men enhance external validity while minimizing anatomical confounding in the
male subgroup.

The prospective design allowed for standardized baseline and follow-up assessments,
with clinical evaluations and scoring performed by a single dermatologist. This minimized
inter-rater variability and strengthened the internal validity of the data.

Importantly, this study is among the first to explore the influence of the anatomical site
of involvement on both clinical severity and quality of life in LSc. These findings provide a
foundation for future investigations into site-specific disease burden and treatment needs.

However, several limitations should be acknowledged. The LSc score used in this
study, while novel and clinically practical, lacks formal validation and may not capture
the full spectrum of disease severity. It assigns equal weight to reversible symptoms (e.g.,
pruritus) and potentially irreversible signs (e.g., sclerosis) and does not consider lesion
size or distribution. This may limit its sensitivity, particularly in follow-up settings. Other
research groups have similarly sought to develop sex-specific severity scales that integrate
subjective and anatomical factors, reflecting a growing consensus around the need for
more tailored and multidimensional approaches to LSc assessment. The LSc score, while
clinically practical, is not yet validated. and this represents a key limitation of the present
study. Future studies should aim to formally validate the score, including psychometric
evaluation and potential sex-stratified analysis. We acknowledge that effect sizes were
not computed for all group comparisons; future studies should include measures such as
Cliff’s delta to enhance interpretability.

Additionally, the use of the DLQI, while widely accepted, may not fully capture the
sexual or psychosocial burden of LSc, especially in women. More detailed instruments
such as the FSFI (Female Sexual Function Index) and IIEF (International Index of Erectile
Function) may offer better insight into specific domains of dysfunction.

This was a single-center study with a modest sample size, particularly in the female
subgroup. The limited number of women reduced the statistical power and may have
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contributed to the lack of significant findings in this group. Larger sex-stratified cohorts
are needed to validate these results. Moreover, many patients had been previously treated,
and data on prior treatment duration or protocols were not collected. Due to sample size
constraints and high collinearity between variables (e.g., anatomical site and sex), multivari-
able regression was not feasible in this cohort and should be a focus for future research. We
did not explore interaction effects such as sex–anatomical site due to insufficient statistical
power, but future hypothesis-driven studies should evaluate these interactions. As a result,
it was not possible to adequately stratify or control for treatment response and symptom
duration. Treatment regimens were individualized rather than standardized, which reflects
real-world clinical practice. While individualized treatment reflects routine care, it may
also introduce variability in the treatment response that could confound observed associa-
tions. This heterogeneity may influence outcome interpretation, reinforcing the need for
standardized protocols in future research.

The 12-week follow-up may be insufficient to capture long-term disease trajectory,
relapse rates, or persistent quality of life issues, particularly for chronic disease processes
such as LSc. Longer-term studies are needed to assess sustained treatment effects and the
evolution of QoL over time.

5. Conclusions
This study demonstrates that clinical disease severity in genital lichen sclerosus, as

measured by the LSc score, significantly improves following 12 weeks of treatment in most
patients, particularly men. Higher LSc scores were associated with greater impairment
in quality of life, especially in domains related to symptoms, sexual difficulties, and
interpersonal relationships.

To our knowledge, this is the first study to explore the association between a structured
clinical severity score and DLQI in LSc. While no statistically significant differences in
clinical or QoL outcomes were found based on anatomical site after adjusting for multiple
comparisons, certain sites, such as the clitoris in women and the glans, frenulum, or perianal
area in men, appeared to contribute disproportionately to disease burden. This highlights
the nuanced and site-specific impact of LSc on patients’ lives.

Future research should focus on validating comprehensive clinical severity scores
that account for lesion size, anatomical distribution, symptom reversibility, and long-term
consequences such as scarring. The integration of more specific sexual function measures
and longer follow-up periods will also be critical to fully capturing the lived experience of
patients with LSc.

A more refined approach to disease assessment will enable earlier diagnosis, more
tailored treatment, and improved quality of life outcomes, particularly important given the
potential for malignant transformation in untreated cases.

Supplementary Materials: The following supporting information can be downloaded at https://www.
mdpi.com/article/10.3390/medsci13030111/s1: Supplementary File S1—Dermatology Life Quality
Index (DLQI).

Author Contributions: Conceptualization, G.K. and S.J.G.; methodology, O.S., G.K. and S.J.G.; soft-
ware, C.J. and O.S.; validation, O.S. and G.K.; formal analysis, F.L., C.J., O.S. and S.J.G.; investigation,
F.L., O.S. and S.J.G.; resources, S.J.G.; data curation, O.S., G.K. and S.J.G.; writing—original draft, F.L.,
C.J., O.S. and S.J.G.; writing—review and editing, F.L., C.J., O.S., G.K. and S.J.G.; supervision, S.J.G.;
project administration, O.S., G.K. and S.J.G.; funding acquisition, S.J.G. All authors have read and
agreed to the published version of the manuscript.

Funding: Grants were received from: SLS: 986940; FORSS: 982375, 1003664; FUTURUM: 1004436,
983581, 989680; SLS: 986940.

https://www.mdpi.com/article/10.3390/medsci13030111/s1
https://www.mdpi.com/article/10.3390/medsci13030111/s1


Med. Sci. 2025, 13, 111 14 of 15

Institutional Review Board Statement: This study was conducted in accordance with the Declaration
of Helsinki and was approved by the Swedish Ethical Review Authority on 15 November 2021
(reference number: 2021-05590-01).

Informed Consent Statement: Written informed consent was obtained from all participants involved
in the study.

Data Availability Statement: The data presented in this study are available on reasonable re-
quest from the corresponding author. The data are not publicly available due to privacy and
ethical restrictions.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Oyama, N.; Hasegawa, M. Lichen Sclerosus: A Current Landscape of Autoimmune and Genetic Interplay. Diagnostics 2022,

12, 3070. [CrossRef] [PubMed]
2. Naswa, S.; Marfatia, Y.S. Physician-administered clinical score of vulvar lichen sclerosus: A study of 36 cases. Indian J. Sex. Transm.

Dis. AIDS 2015, 36, 174–177. [CrossRef] [PubMed]
3. Pyle, H.J.; Evans, J.C.; Vandergriff, T.W.; Mauskar, M.M. Vulvar Lichen Sclerosus Clinical Severity Scales and Histopathologic

Correlation: A Case Series. Am. J. Dermatopathol. 2023, 45, 588–592. [CrossRef]
4. Erni, B.; Navarini, A.A.; Huang, D.; Schoetzau, A.; Kind, A.; Mueller, S.M. Proposition of a severity scale for lichen sclerosus: The

“Clinical Lichen Sclerosus Score”. Dermatol. Ther. 2021, 34, e14773. [CrossRef]
5. Kirtschig, G.; Kinberger, M.; Kreuter, A.; Simpson, R.; Gunthert, A.; van Hees, C.; Becker, K.; Ramakers, M.J.; Corazza, M.; Muller,

S.; et al. EuroGuiderm guideline on lichen sclerosus-Treatment of lichen sclerosus. J. Eur. Acad. Dermatol. Venereol. 2024, 38,
1874–1909. [CrossRef]

6. De Luca, D.A.; Papara, C.; Vorobyev, A.; Staiger, H.; Bieber, K.; Thaci, D.; Ludwig, R.J. Lichen sclerosus: The 2023 update. Front.
Med. 2023, 10, 1106318. [CrossRef]

7. Murphy, R. Lichen sclerosus. Dermatol. Clin. 2010, 28, 707–715. [CrossRef]
8. Jerkovic Gulin, S.; Lundin, F.; Eriksson, O.; Seifert, O. Lichen Sclerosus-Incidence and Comorbidity: A Nationwide Swedish

Register Study. J. Clin. Med. 2024, 13, 2761. [CrossRef]
9. Halonen, P.; Jakobsson, M.; Heikinheimo, O.; Gissler, M.; Pukkala, E. Incidence of lichen sclerosus and subsequent causes of

death: A nationwide Finnish register study. BJOG 2020, 127, 814–819. [CrossRef]
10. Papini, M.; Russo, A.; Simonetti, O.; Borghi, A.; Corazza, M.; Piaserico, S.; Feliciani, C.; Calzavara-Pinton, P. Diagnosis

and management of cutaneous and anogenital lichen sclerosus: Recommendations from the Italian Society of Dermatology
(SIDeMaST). Ital. J. Dermatol. Venerol. 2021, 156, 519–533. [CrossRef] [PubMed]

11. Singh, N.; Ghatage, P. Etiology, Clinical Features, and Diagnosis of Vulvar Lichen Sclerosus: A Scoping Review. Obstet. Gynecol.
Int. 2020, 2020, 7480754. [CrossRef]

12. Kirtschig, G.; Becker, K.; Gunthert, A.; Jasaitiene, D.; Cooper, S.; Chi, C.C.; Kreuter, A.; Rall, K.K.; Aberer, W.; Riechardt, S.; et al.
Evidence-based (S3) Guideline on (anogenital) Lichen sclerosus. J. Eur. Acad. Dermatol. Venereol. 2015, 29, e1–e43. [CrossRef]

13. Farrell, A.M.; Dean, D.; Millard, P.R.; Charnock, F.M.; Wojnarowska, F. Cytokine alterations in lichen sclerosus: An immunohisto-
chemical study. Br. J. Dermatol. 2006, 155, 931–940. [CrossRef] [PubMed]

14. Cooper, S.M.; Ali, I.; Baldo, M.; Wojnarowska, F. The association of lichen sclerosus and erosive lichen planus of the vulva with
autoimmune disease: A case-control study. Arch. Dermatol. 2008, 144, 1432–1435. [CrossRef] [PubMed]

15. Kravvas, G.; Muneer, A.; Watchorn, R.E.; Castiglione, F.; Haider, A.; Freeman, A.; Hadway, P.; Alnajjar, H.; Lynch, M.; Bunker, C.B.
Male genital lichen sclerosus, microincontinence and occlusion: Mapping the disease across the prepuce. Clin. Exp. Dermatol.
2022, 47, 1124–1130. [CrossRef] [PubMed]

16. Panou, E.; Panagou, E.; Foley, C.; Kravvas, G.; Watchorn, R.; Alnajjar, H.; Muneer, A.; Bunker, C.B. Male genital lichen sclerosus
associated with urological interventions and microincontinence: A case series of 21 patients. Clin. Exp. Dermatol. 2022, 47, 107–109.
[CrossRef]

17. Spencer, A.; Uthayakumar, A.; Watchorn, R.E.; Palmer, E.L.; Akel, R.; Kravvas, G.; Muneer, A.; Fuller, L.C.; Lewis, F.; Bunker, C.B.
Urinary incontinence and female genital lichen sclerosus. J. Eur. Acad. Dermatol. Venereol. 2025. Epub ahead of printing. [CrossRef]

18. Pagan, L.; Huisman, B.W.; van der Wurff, M.; Naafs, R.G.C.; Schuren, F.H.J.; Sanders, I.; Smits, W.K.; Zwittink, R.D.; Burggraaf,
J.; Rissmann, R.; et al. The vulvar microbiome in lichen sclerosus and high-grade intraepithelial lesions. Front. Microbiol. 2023,
14, 1264768. [CrossRef]

https://doi.org/10.3390/diagnostics12123070
https://www.ncbi.nlm.nih.gov/pubmed/36553077
https://doi.org/10.4103/0253-7184.167169
https://www.ncbi.nlm.nih.gov/pubmed/26692611
https://doi.org/10.1097/DAD.0000000000002471
https://doi.org/10.1111/dth.14773
https://doi.org/10.1111/jdv.20083
https://doi.org/10.3389/fmed.2023.1106318
https://doi.org/10.1016/j.det.2010.07.006
https://doi.org/10.3390/jcm13102761
https://doi.org/10.1111/1471-0528.16175
https://doi.org/10.23736/S2784-8671.21.06764-X
https://www.ncbi.nlm.nih.gov/pubmed/33913663
https://doi.org/10.1155/2020/7480754
https://doi.org/10.1111/jdv.13136
https://doi.org/10.1111/j.1365-2133.2006.07414.x
https://www.ncbi.nlm.nih.gov/pubmed/17034521
https://doi.org/10.1001/archderm.144.11.1432
https://www.ncbi.nlm.nih.gov/pubmed/19015417
https://doi.org/10.1111/ced.15127
https://www.ncbi.nlm.nih.gov/pubmed/35150005
https://doi.org/10.1111/ced.14869
https://doi.org/10.1111/jdv.20676
https://doi.org/10.3389/fmicb.2023.1264768


Med. Sci. 2025, 13, 111 15 of 15

19. Jamil, M.L.; Perecman, A.; Sherman, A.; Sullivan, T.; Christ, K.; Hansma, A.; Burks, E.; Vanni, A.J. Urinary microbiome differences
between lichen sclerosus induced and non-lichen sclerosus induced urethral stricture disease. World J. Urol. 2023, 41, 2495–2501.
[CrossRef]

20. Watchorn, R.E.; van den Munckhof, E.H.A.; Quint, K.D.; Eliahoo, J.; de Koning, M.N.C.; Quint, W.G.V.; Bunker, C.B. Bal-
anopreputial sac and urine microbiota in patients with male genital lichen sclerosus. Int. J. Dermatol. 2021, 60, 201–207.
[CrossRef]

21. Virgili, A.; Borghi, A.; Toni, G.; Minghetti, S.; Corazza, M. Prospective clinical and epidemiologic study of vulvar lichen sclerosus:
Analysis of prevalence and severity of clinical features, together with historical and demographic associations. Dermatology 2014,
228, 145–151. [CrossRef]

22. Latini, A.; Cota, C.; Orsini, D.; Cristaudo, A.; Tedesco, M. Male and female genital lichen sclerosus. Clinical and functional
classification criteria. Postepy Dermatol. Alergol. 2018, 35, 447–453. [CrossRef]

23. Gunthert, A.R.; Duclos, K.; Jahns, B.G.; Krause, E.; Amann, E.; Limacher, A.; Mueller, M.D.; Juni, P. Clinical scoring system for
vulvar lichen sclerosus. J. Sex. Med. 2012, 9, 2342–2350. [CrossRef]

24. Bettolini, L.; Maione, V.; Arisi, M.; Rovaris, S.; Romano, C.; Tomasi, C.; Calzavara-Pinton, P.; Zerbinati, N.; Bighetti, S. The
Influence of Genital Lichen Sclerosus on Sexual Health and Well-being: A Tripartite Comparative Analysis. J. Low. Genit. Tract.
Dis. 2025, 29, 81–87. [CrossRef]

25. Vittrup, G.; Morup, L.; Heilesen, T.; Jensen, D.; Westmark, S.; Melgaard, D. Quality of life and sexuality in women with lichen
sclerosus: A cross-sectional study. Clin. Exp. Dermatol. 2022, 47, 343–350. [CrossRef]

26. Akpala, C.O.; Tekin, B.; Torgerson, R.R.; Wetter, D.A.; Nguyen, G.H. Treatment of lichen sclerosus with hydroxychloroquine: A
Mayo Clinic experience. Int. J. Dermatol. 2024, 63, e240–e243. [CrossRef]

27. Ngo, M.; Chang, H.; Carr, C.; Barnard, A.; Reisch, J.; Mauskar, M.M. Patient questionnaire responses predict severe clinical signs
in patients with vulvar lichen sclerosus: A retrospective cohort study. J. Am. Acad. Dermatol. 2024, 91, 516–518. [CrossRef]
[PubMed]

28. Basra, M.K.; Fenech, R.; Gatt, R.M.; Salek, M.S.; Finlay, A.Y. The Dermatology Life Quality Index 1994-2007: A comprehensive
review of validation data and clinical results. Br. J. Dermatol. 2008, 159, 997–1035. [CrossRef]

29. Finlay, A.Y.; Khan, G.K. Dermatology Life Quality Index (DLQI)--a simple practical measure for routine clinical use. Clin. Exp.
Dermatol. 1994, 19, 210–216. [CrossRef] [PubMed]

30. Hinkle, D.; Wiersma, W.; Jurs, S. Applied Statistics for the Behavioural Sciences, 2nd ed.; Houghton Mifflin Company: Boston, MA,
USA, 1988.

31. Soper, D. Significance of the Difference between Two Correlations Calculator [Software]. 2025. Available online: https://www.
danielsoper.com/statcalc/calculator.aspx?id=104 (accessed on 23 January 2025).

32. Jerkovic Gulin, S.; Liljeberg, L.; Seifert, O. The impact of genital lichen sclerosus in men and women on quality of life: A
prospective cohort study. Int. J. Womens Dermatol. 2024, 10, e131. [CrossRef]

33. Sheinis, M.; Green, N.; Vieira-Baptista, P.; Carriero, C.; Fischer, G.; Leclair, C.; Madnani, N.; Moyal-Barracco, M.; Selk, A. Adult
Vulvar Lichen Sclerosus: Can Experts Agree on the Assessment of Disease Severity? J. Low. Genit. Tract. Dis. 2020, 24, 295–298.
[CrossRef]

34. Pope, R.; Lee, M.H.; Myers, A.; Song, J.; Abou Ghayda, R.; Kim, J.Y.; Hong, S.H.; Lee, S.B.; Koyanagi, A.; Jacob, L.; et al. Lichen
Sclerosus and Sexual Dysfunction: A Systematic Review and Meta-Analysis. J. Sex. Med. 2022, 19, 1616–1624. [CrossRef]
[PubMed]

35. Burrows, L.J.; Creasey, A.; Goldstein, A.T. The treatment of vulvar lichen sclerosus and female sexual dysfunction. J. Sex. Med.
2011, 8, 219–222. [CrossRef] [PubMed]

36. Shah, M. Sexual function is adversely affected in the majority of men presenting with penile lichen sclerosus. Clin. Exp. Dermatol.
2021, 46, 723–726. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1007/s00345-023-04490-0
https://doi.org/10.1111/ijd.15252
https://doi.org/10.1159/000356163
https://doi.org/10.5114/ada.2018.77236
https://doi.org/10.1111/j.1743-6109.2012.02814.x
https://doi.org/10.1097/LGT.0000000000000851
https://doi.org/10.1111/ced.14893
https://doi.org/10.1111/ijd.17394
https://doi.org/10.1016/j.jaad.2024.04.046
https://www.ncbi.nlm.nih.gov/pubmed/38679238
https://doi.org/10.1111/j.1365-2133.2008.08832.x
https://doi.org/10.1111/j.1365-2230.1994.tb01167.x
https://www.ncbi.nlm.nih.gov/pubmed/8033378
https://www.danielsoper.com/statcalc/calculator.aspx?id=104
https://www.danielsoper.com/statcalc/calculator.aspx?id=104
https://doi.org/10.1097/JW9.0000000000000131
https://doi.org/10.1097/LGT.0000000000000534
https://doi.org/10.1016/j.jsxm.2022.07.011
https://www.ncbi.nlm.nih.gov/pubmed/36115787
https://doi.org/10.1111/j.1743-6109.2010.02077.x
https://www.ncbi.nlm.nih.gov/pubmed/20955314
https://doi.org/10.1111/ced.14637

	Introduction 
	Materials and Methods 
	Study Design and Population 
	Data Collection 
	Dermatology Life Quality Index 
	Lichen Sclerosus Score 
	Ethical Considerations 
	Statistical Analysis 

	Results 
	Cohort Characteristics 
	Lichen Sclerosus Score (LSc Score) 
	LSc Score in Relation to DLQI 
	LSc Score and Specific DLQI Questions 
	Anatomical Site of Involvement 
	Anatomical Site Comparisons: Clinically Relevant Trends 

	Discussion 
	Conclusions 
	References

