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Background: Port-wine stains (PWS) are obvious skin lesions, most commonly located on the face and neck, which may lead to varying
degrees of stigma in patients. In Chinese culture, where facial appearance is strongly tied to social identity, the stigma associated with
PWS may be particularly intense. However, there is no study which examined stigma among Chinese patients with PWS yet.
Objective: This study aims to preliminarily investigate the stigma experienced by Chinese patients with facial and cervical PWS and
analyze potential contributing factors.

Methods: This post-test-only one-group study included 113 adult PWS patients from Aug to Dec 2022 at Shanghai Ninth People’s
Hospital. Excluding those with severe psychiatric or cognitive issues. Participants completed demographic, SSCI, SIS, and SES ques-
tionnaires. Without a control group or pre-test data, the study reflects real-world clinical settings and patient perceptions post-treatment.
Results: Statistical analyses included univariate and multiple linear regression, with Pearson correlations assessing links between
stigma and self-esteem. PWS patients’ SSCI, SIS, and SES scores were 50.61+£22.2, 48.71+15.17, and 24.75+4.92. PWS size and
income were associated with stigma; income and absence from school/work with self-esteem (P < 0.05). In multivariate analysis, only
treatment number and PWS type remained significant (P < 0.05). All SSCI dimensions and SIS scores were significantly correlated
with self-esteem (P < 0.01).

Conclusion: Chinese patients with port-wine stains (PWS) generally experience high levels of stigma and low levels of self-esteem. This
study found that the factors influencing stigma among Chinese patients include the type of lesion (flat/thickened) and the number of
treatments; an increase in the number of treatments may help alleviate patients’ feelings of stigma. The results suggest that clinical practice
should emphasize patients’ emotional experiences and explore comprehensive intervention strategies to promote their mental health.
Keywords: port-wine stain, stigma, self-esteem, Chinese patients

Introduction

Port-wine stain (PWS) is a congenital capillary malformation that primarily affects the skin of the head and neck.'
Present in approximately 0.3% of newborns, PWS lesions initially appear as pink-red patches, which darken with age,
potentially developing into elevated nodules prone to spontaneous bleeding.”? While PWS lesions can manifest anywhere
on the body, they are most common and impactful in facial and cervical region due to their visibility and potential
functional complications.

Patients with PWS often experience elevated emotional stress, as these skin lesions are associated with impaired
attractiveness and social discomfort, which can negatively impact their social interactions and self-perception’. Studies
have shown that individuals with PWS may face social stigma, with participants reporting concerns about unwanted
attention, including staring and teasing, which, for some, may even hinder their ability to form romantic relationships.*
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While medical treatments such as laser therapy can reduce the visibility of PWS lesions, their emotional impact
persists, although patients report a reduced worry about their appearance after treatment and a moderate level of
satisfaction with the results.” This is partly because the standard treatment—pulse dye laser (PDL) therapy—offers
limited clearance, with only about 21% of patients achieving complete lesion removal even after multiple treatments.®

Psychological studies have shown that individuals with visible skin conditions, like PWS, often struggle with issues
of self-worth, anxiety, and depression, which can adversely affect their overall quality of life.” The earlier research by
M. A. M. van der Horst et al indicates that PWS has a negative impact on the mental health of adolescents and adults.®
The study population consists of patients from Amsterdam. The authors analyze how PWS affects mental health through
social and cultural backgrounds as well as patients’ social needs, suggesting that different social and cultural contexts
may lead to varying degrees of stigma associated with PWS.

Cultural factors play a crucial role in shaping the psychosocial impact of PWS. In Chinese society, where physical
appearance can heavily influence social and professional interactions, patients with facial PWS may face unique
challenges that differ from those in Western contexts. However, the specific impact of PWS on Chinese patients’ stigma
has not been well-documented, highlighting a gap in the literature. Addressing this gap, this study aims to explore the
psychosocial impact of facial and neck PWS on Chinese patients, examining factors such as social stigma, economic
impact, and self-esteem.

Materials and Methods

This study employed a cross-sectional observational design to assess the impact of PWS on psychological state in
Chinese patients with lesions on the face and/or neck. The study was a post-test-only one-group design, conducted from
August 2022 to December 2022 at the Ninth People’s Hospital Affiliated with Shanghai Jiao Tong University, School of
Medicine. Patients with PWS were examined by dermatology and laser aesthetics specialists at our institution to rule out
other skin conditions. A total of 122 patients were selected using convenience sampling from those receiving PDL
treatment at the hospital during the study period. The inclusion criteria were as follows: (1) Chinese patients with PWS
located on the face and/or neck; (2) Age > 18 years old; (3) Educational level of junior high school or above; (4) Ability
to independently read and respond to survey questions; (5) Willing to participate in this study.

The exclusion criteria included the presence of severe systemic disease (like systemic lupus erythematosus, heart
disease), other skin disorders (like vitiligo, hemangioma), previous mental illness, or any conditions that would impair
understanding of the questionnaires.

Participants completed a comprehensive sociodemographic questionnaire capturing information on gender, age,
educational attainment, residential status, geographical location, employment status, and monthly income. Disease
characteristics such as PWS location, size, thickness, and the number of previous treatments were also documented.

Each patient completed the validated Chinese version of the Stigma Scale for Chronic Illness (SSCI), Social Impact
Scale (SIS) and the Self-Esteem Scale (SES) via a networked questionnaire on their smartphone, ensuring a consistent
and accessible data collection method.

SSCI: This scale includes 24 items scored on a 5-point Likert scale, with 13 items assessing intrinsic stigma and 11
items measuring extrinsic stigma. The five options of the scale were as follows: 1 point = no, 2 points = very few, 3
points = sometimes, 4 points = frequently, 5 points = always. Scores range from 24 to 120, with higher scores indicating
greater perceived stigma.” The Chinese version has been confirmed to have good reliability and validity among stroke
patients in China (Deng et al, 2017)."°

SIS: Comprising 24 items across four dimensions (social isolation, internal shame, social exclusion, and economic
insecurity), this scale uses a 4-point Likert scoring system, with total scores ranging from 24 to 96. Higher scores reflect
greater social impact due to the condition, with an internal consistency reliability (Cronbach’s o) between 0.852 and
0.903."

SES: This scale consists of 10 items scored on a 4-point Likert scale, with positive and reverse-scored items. The total
score ranges from 10 to 40, where scores between 10 and 25 indicate low self-esteem, 26 to 32 indicate moderate self-

esteem, and 33 to 40 indicate high self-esteem.'>'?
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This study was approved by the Ethics Committee of Shanghai Ninth People’s Hospital, Shanghai Jiao Tong University
School of Medicine (Approval Number: SHOH-2021-T36-2). Written informed consent was obtained from each participant
prior to their enrollment in the study. All procedures were conducted in accordance with the ethical principles outlined in the
Declaration of Helsinki. While this design allows for preliminary exploration of associations between treatment and
outcomes, the absence of a control group limits causal inference and increases the risk of confounding variables.

Statistical Analysis

Statistical analyses were performed using SPSS 25.0 software. Normally distributed data were presented as means (¥) +
standard deviations (SD), while categorical data were summarized as frequencies and percentages (%). One-way ANOVA was
conducted to compare the differences in stigma and self-esteem scores across demographic groups, with Tukey’s post hoc test
applied for pairwise comparisons when significant. Additionally, independent samples t-tests, y” tests, and Pearson’s correla-
tion analysis were applied to explore relationships between variables. Multiple linear regression was used to analyze the
possible influencing factors of SSCI, SIS, and SES. A P < 0.05 was considered statistically significant.

Results

Demographic Characteristics

A total of 122 questionnaires were collected, of which 113 met the inclusion criteria, resulting in an effective rate of
92.6%. Among these 113 patients, 78 (69.03%) were females, and 35 (30.97%) were males, all aged 18 years or older.
Detailed demographic characteristics were provided in Table 1.

Table | Demographic Characteristics of PWS Patients

Items Number (n) | Ratio (%)
Gender

Male 35 30.97

Female 78 69.03
Education

Junior high school or below 13 11.50

High school or junior college 40 35.40

Bachelor degree or above 60 53.10
Living arrangement

Living alone 22 19.47

Living with family 8l 71.68

Living with friends 10 8.85
Area

City 82 7257

County 17 15.04

Countryside 14 12.39
Absence from work/school

No absence 86 76.11

Partial absence 17 15.04

Full absence 10 8.85
Monthly income (RMB)

None 38 33.63

<5000 24 21.24

5000-10,000 28 2478

10,000-20,000 15 13.27

>20,000 8 7.08

(Continued)
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Table | (Continued).

Items Number (n) | Ratio (%)
Treatment times
| 14 12.39
2-3 30 26.55
4-6 19 16.81
7-9 10 8.85
10-20 I 9.73
>20 29 25.66
PWS location
Face 101 89.38
Neck 5 442
Face+neck 7 6.19
PWS size (cm?)
<10 47 41.59
10-20 42 37.17
20-30 I 9.73
>30 13 11.50
PWS type
Thicken 41 36.28
Flat 72 63.72

Note: Data were presented as n or percentages (%).

Stigma Scale for Chronic lliness (SSCI) Scores and Influencing Factors

The reliability of the scale had been tested, and the Cronbach’s alpha was 0.974, indicating good internal consistency of
the scale. To examine the construct validity of the scale, the Kaiser-Meyer-Olkin (KMO) measure and Bartlett’s test of
sphericity were conducted. The KMO value was 0.941, Bartlett’s test of sphericity was significant (> = 2926, df = 276,
p < 0.001), supporting the adequacy of the correlation matrix for factor extraction. These results confirmed the suitability
of the data for further exploratory factor analysis.

The mean SSCI total score for the study population was 50.614+22.20, indicating a moderate to high level of stigma
experienced by PWS patients. The intrinsic stigma subscore averaged 29.32+12.93, while the extrinsic stigma subscore
was 21.29+10.22. The items with the highest score included concerns about social embarrassment and fear of others’
reactions, while the lowest score pertained to daily functional impacts (Table 2).

Univariate analysis revealed that monthly income and PWS lesion size were significantly associated with SSCI score
(P < 0.05). Patients with lower income and larger lesion sizes reported higher levels of perceived stigma (Table 3).
However, these relationships were not sustained in multivariate models (Table 4), suggesting potential confounding

factors influencing the observed associations.

Table 2 Scores of Chronic lliness Stigma Dimensions in PWS Patients

Items Score
Total score 50.61+22.2
Intrinsic stigma 29.32%12.93
|. Because of my PWS, | feel isolated from others emotionally 2.54+1.28
2. Because of my PWS, | feel isolated from some activities 2.34%1.25
3. Because of my PWS, | feel embarrassed when socializing 2.63%1.32
4. Because of my PWS, | worry about others’ attitude towards me 2.65+1.29
5. The influences of PWS on my appearance make me sad 2.88+1.32
(Continued)
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Table 2 (Continued).

Items Score
6. Because of my PWS, it’s hard to keep clean and tidy for me 1.62+1.03
7. Because of my PWS, | feel like | am a burden to others 2.06%1.2
8. | feel embarrassed about my illness 2.36x1.32
9. | feel embarrassed about my physical disorder 1.64x1.09
10. | feel embarrassed when | talk 2.07x1.31
I'l. Because of my PWS, | feel different from others 2.57%1.31
12. | tend to blame myself 2.14x1.22
I3. I avoid making new friends so that | do not need to tell people about my PWS 1.83xl.16
Extrinsic stigma 21.29+10.22
14. Because of my PWS, some people look uncomfortable when being with me 2.06x1.23
I5. Because of my PWS, some people avoid being with me 1.86x1.02
16. Because of my PWS, people are unkind to me 1.77£1.01
17. Because of my PWS, people make fun of me 1.95+0.97
18. Because of my PWS, people avoid looking at me 1.92x1.08
19. Because of my PWS, strangers tend to stare at me 2.56%1.19
20. Because of my PWS, | have been treated unfairly 2.11£1.19
21. Because of my PWS, people tend to ignore my strengths 1.99+1.07
22. Some people act as if it’s my fault that | have PWS 1.73£1.03
23. People lose their jobs when their boss discover they have PWS 1.88%1.13
24. | lost my friends after | told them that | had PWS 1.48+0.91

Note: Data were presented as X =+ s.

Table 3 Single Factor Analysis of Demographic Data on Chronic Disease

Stigma
Items Number (n) | Stigma Score | F/t P
Gender 0.54 | 0.587
Male 35 52.31+20.47
Female 78 49.85+23.02
Education 0.53 | 0.592
Junior high school or below 13 54+25.12
High school or junior college 40 52.48+20.91
Bachelor degree or above 60 48.63+22.57
Living arrangement 1.66 | 0.195
Living alone 22 57+23.45
Living with family 8l 49.89+22.58
Living with friends 10 42.4+11.74
Area 2.58 | 0.081
City 82 50.13%21.13
County 17 43.88x18.91
Countryside 14 61.57+28.87
Absence from work/school .14 | 0.322
No absence 86 49.88+21.86
Partial absence 17 48.41+22.69
Full absence 10 60.6+24.05
(Continued)
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Table 3 (Continued).

Items Number (n) | Stigma Score | Flt P
Monthly income (RMB) 2.83 | 0.028*
None 38 49.92+24.5
<5000 24 57.79+24.09
5000-1000 28 47.61+13.75
10,000-20,000 15 57+25.2
>20,000 8 30.88+7.72
Treatment times 0.98 | 0.435
| 14 59.5+24.75
2-3 30 51.93+25.08
4-6 19 52.68+22.85
7-9 10 51+19.28
10-20 I 47.91£17.96
>20 29 44.48+19.47
PWS location 1.94 | 0.149
Face 101 49.86121.53
Neck 5 44.4£24.27
Face + neck 7 65.86+27.7
PWS size (cm?) 3.34 | 0.022%
<10 47 43.83+21.64
10-20 42 53.1+21.69
20-30 I 63.45+23.81
>30 13 56.23+18.38
PWS type 1.87 | 0.064
Thicken 41 55.73+23.91
Flat 72 47.69+20.78

Notes: Data were presented as X =+ s; *indicates P < 0.05.

Table 4 Multiple Linear Regression Results for SSCI Scores in PWS Patients

Variable Unstandardized | Standardized Standard | t p-value
Coefficients (B) | Coefficients () | Error

Treatment times | —2.525 —0.205 1.219 —2.071 | 0.041

PWS type —9.845 —0.211 4.641 —2,121 | 0.037

Social Impact Scale (SIS) Scores and Influencing Factors

The reliability of the SIS scale had been tested, and the Cronbach’s alpha was 0.971, indicating good internal consistency
of the scale. The KMO value was 0.937, Bartlett’s test of sphericity was significant (y2 = 2837, df = 276, p < 0.001). The
mean SIS score was 48.71+15.17, with the highest subscore for social rejection (17.46+5.66) and the lowest for financial
insecurity (6.89+2.43). This indicated that PWS patients frequently faced social rejection but experienced less economic
impact (Table 5).

Significant differences in SIS scores were observed across education level, monthly income, number of of treatment
sessions, location of PWS, and lesion size of PWS (P < 0.05). For example, patients with lower educational attainment had
higher scores in the “financial insecurity”” dimension, while those with larger lesion sizes scored higher in “social rejection”.
These results underscored the role of demographic and clinical characteristics in shaping the social impact of PWS
(Table 6). Although univariate analysis identified several sociodemographic and clinical factors associated with SIS scores,
these associations were not retained in multivariable models. This suggests possible intercorrelations among predictors and
highlights the potential influence of unmeasured psychosocial confounders.
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Table 5 Subscale Scores of SIS in PWS Patients

Aspects Number of Items Score Average Score
Social rejection 9 17.4615.66 1.9410.63
Financial insecurity 3 6.89+2.43 2.30+0.81
Internalized shame 5 9.77+3.34 1.95+0.67
Social isolation 7 14.58+4.95 2.08+0.71
Total score 24 48.71%15.17 2.03+0.63

Note: Data were presented as X £ s.

Table 6 Comparison of Demographic Variables Across SIS Dimensions in PWS Patients

Demographic Variables Social Rejection Financial Insecurity Internalized Shame Social Isolation
X+s Fit P X+s Fit P X=Es Fit P X+s Fit P
Gender 1.44 | 0.153 0.56 | 0.578 -0.21 0.837 0.97 | 0335
Male (n=35) 18.60+5.01 7.06x1.75 9.69+2.48 15.26+4.32
Female (n=78) 16.95+5.89 6.821+2.69 9.81+3.67 14.28+5.20
Education 234 | o.l0l 460 | 0012* 0.99 0.376 242 | 0.093
Junior high school or below (n=13) 19.31£6.10 7.38+2.90 10.62+3.18 15.77£5.02
High school or junior college (n=40) 18.43+5.08 7.68+2.22 10.08+3.02 15.63+4.43
Bachelor degree or above (n=60) 16.42+5.81 6.27+2.32 9.38+3.57 13.63+5.14
Living arrangement 2.09 0.129 0.20 0818 1.68 0.191 2.15 0.121
Living alone (n=22) 17.82+6.83 6.77+2.51 9.45+3.57 15.32+5.58
Living with family (n=81) 17.79+£5.41 6.98+2.51 10.06+3.34 14.75+4.80
Living with friends (n=10) 14.00+3.92 6.50%1.65 8.10+2.42 11.60+4.01
Area 273 0.070 0.08 | 0919 1.57 0213 202 | 0.138
City (n=82) 17.39+5.38 6.87+2.43 9.74+3.30 14.62+4.81
County (n=17) 15.53+5.84 6.8212.79 8.88+3.14 12.88+4.74
Countryside (n=14) 20.21+6.42 7.142.14 11.00+3.64 16.43+5.65
Absence from work/school 0.41 0.665 0.36 0.701 0.29 0.749 0.73 0.482
No absence (n=86) 17.28+5.44 6.81+2.47 9.66%3.17 14.41£4.74
Partial absence (n=17) 17.47+6.37 6.94+2.30 9.88+3.98 14.41£5.69
Full absence (n=10) 19.00+6.7 7.50%2.46 10.50+3.87 16.4£5.60
Monthly income (RMB) 2.29 0.065 4.07 0.004 2.10 0.086 3.49 0.010*
None (n=38) 18.11+£5.20 7.1612.44 10.21£3.21 14.92+5.01
<5000 (n=24) 18.42+6.32 7.71£2.29 10.08+3.56 16.08+5.17
5000-10000 (n=28) 16.64+5.90 6.68+2.20 9.4613.06 13.36+4.23
10,000-20000 (n=15) 18.53+5.08 6.87+2.53 10.33+3.70 16.13+4.85
>20000 (n=8) 12.38+3.66 4.001.41 6.75£2.43 9.88+3.23
Treatment times 2.10 | 0.070 235 0.046* 1.64 0.155 3.03 0.014*
I (n=14) 20.43+3.84 7.36x1.45 11.00+2.18 17.14£3.23
2-3 (n=30) 17.33+5.70 6.73+2.30 10.07+3.27 14.63+5.16
4-6 (n=19) 17.89+6.89 7.74%3.09 9.58+3.89 15.16+5.78
7-9 (n=10) 19.40£5.93 8.00+2.71 11.40+2.72 17.40+3.41
10-20 (n=11) 17.64+4.78 7.18+3.03 8.91+3.21 13.73+4.56
>20 (n=29) 15.145.14 5.79%1.76 8.76x3.51 12.28+4.57
PWS location 4.11 0.019* 2.56 | 0.082 2.80 0.065 1.67 | 0.194
Face (n=101) 17.02+5.44 6.78+2.38 9.55+3.24 14.39+4.89
Neck (n=5) 18.40+7.09 6.40%2.51 10.20+3.56 14.00+4.95
Face +neck (n=7) 23.1445.55 8.8612.61 12.57+3.78 17.86+5.30
(Continued)
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Table 6 (Continued).

Demographic Variables Social Rejection Financial Insecurity Internalized Shame Social Isolation
X*s Fit P X*s Fit P X=Es Fit P X=Es Fit P

PWS size (cm?) 202 | O.llé 1.04 | 0377 2.79 0.044* 2.52 | 0.062
<10 (n=47) 15.98+5.44 6.4512.56 8.83+2.66 13.17+4.41

10-20 (n=42) 18.57+5.29 7.14£2.1 10.83+3.59 15.67+4.67

20-30 (n=11) 19.18+6.06 7.64£2.34 9.73£3.88 16.36+6.33

>30 (n=13) 17.77+6.66 7.08+2.99 9.7743.59 14.69+5.57

PWS type 1.18 | 0.240 0.43 0.669 0.67 0.505 0.79 | 0.430
Thicken 18.29+5.31 7.02£2.25 10.05+3.24 15.07+4.61

Flat 16.99+5.84 6.82+2.54 9.61+3.40 14.3145.14

Notes: Data were presented as X =+ s; *indicates P < 0.05.

Self-Esteem Scale (SES) Scores

The mean SES score for the cohort was 24.75+4.92, reflecting generally low self-esteem among PWS patients. The item
with the highest score was “I hope I can win more respect for myself”, indicating a strong desire among patients for
greater societal acceptance and recognition. Conversely, the item with the lowest score was “I can do things well like
most people do”, suggesting a pervasive sense of self-doubt regarding personal competence and abilities (Table 7). For
this scale, the KMO value was 0.825, Bartlett’s test of sphericity was significant (y*> = 493, df = 45, p < 0.001). The
reliability of the SES scale had been tested, and the Cronbach’s alpha was 0.572, which is below the commonly accepted
threshold of 0.7, which may reflect some heterogeneity among the items or the complexity of the construct being
measured. Future studies could further optimize the design of the scale to improve its internal consistency.

As shown in Table 8, all 113 PWS patients fell within the “low self-esteem” category, with SES scores ranging from
10 to 27, and no participants reaching intermediate or high self-esteem levels. This result underscored the pervasive
impact of PWS on self-esteem, as every participant reported a low level of self-regard, likely due to the visible nature of
their condition and the societal stigma associated with facial differences.

As shown in Table 9, univariate analysis further revealed that employment status and monthly income were associated
with SES scores (P < 0.05). Patients who were unemployed or had lower incomes tended to report lower self-esteem.
However, these associations were still not sustained in multivariable models, suggesting the presence of potential
confounding factors or interrelated variables that may influence self-esteem in PWS patients.

Table 7 Self-Esteem Scale (SES) Scores (n=113, X £ s)

Order | Item Score

| | recognize my self value, at least | am not worse than others | 3.12+0.85
2 | feel that | have many good qualities 3.32+0.85
3 Ultimately, | tend to feel like a loser 1.95+0.99
4 | can do things well like most people do 0.61+0.81
5 There are not many aspects | feel proud of 1.89+0.93
6 | am positive about myself 3.20+0.89
7 In general, | am satisfied with myself 3.02+0.82
8 | hope | can win more respect for myself 3.40+0.84
9 | do often feel that | am valueless 2.08+0.93
10 | often think | am useless 2.17£0.92
- Total self esteem score 24.75+£4.92

Note: Data were presented as X =+ s.
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Table 8 Variations in Self-Esteem Levels Among Individuals with PWS

Variation Classification Score Number (%)
Self-esteem Low level 10~27 113 (100%)
Intermediate level 28~31 /
High level 32~40 /

Table 9 A Univariate Analysis of Demographic Data Related to Self-

Esteem in PWS Patients

Item Number | Self Esteem | Fit P
Gender 0.44 0.661
Male 35 25.06+4.49
Female 78 24.62+5.13
Education 2.12 0.125
Junior high school or below 13 24.31£4.55
High school or junior college | 40 23.6%5.3
Bachelor degree or above 60 25.62+4.64
Living arrangement 1.02 | 0.364
Living alone 22 25.09+5.16
Living with family 8l 24.42+4.92
Living with friends 10 26.7+4.3
Area 0.18 | 0.832
City 82 24.85+4.79
County 17 24.88+5.7
Countryside 14 24+5.01
Absence from work/school 3.51 0.033*
No absence 86 25.24+4.59
Partial absence 17 24.47+5.01
Full absence 10 21+6.27
Monthly income (RMB) 2,66 | 0.037*
None 38 24.05+5.52
<5000 24 23.13+4.56
5000-10,000 28 25.57+3.7
10,000-20,000 15 25.4+5.15
>20,000 8 28.88+4.22
Treatment times 0.71 0618
| 14 23.29+4.34
2-3 30 24.63+4.98
4-6 19 24.58+4.76
7-9 10 24.3+2.98
10-20 I 24.18+4.9
>20 29 26.07+5.78
PWS location 1.02 0.363
Face 101 24.87+4.9
Neck 5 25.8+5.67
Face + neck 7 22.29%4.72
PWS size (cm?) 051 | 0.679
<10 47 25.4+4.77
10-20 42 24.14+5.25
20-30 I 24.3614.57
>30 13 24.69+4.94
(Continued)
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Table 9 (Continued).

Item Number | Self Esteem | Fit P
PWS type -0.35 | 0.727
Thicken 41 24.54+5.37
Flat 72 24.88+4.68

Notes: Data were presented as X £ s; *indicates P < 0.05.

Table 10 Pearson Correlation Analysis Between Self-Esteem and
Stigma Dimensions (SSCI and SIS) in PWS Patients

Stigma Dimension | Correlation with | Significance Level
Self-Esteem
SSCI Total -0.497 **P < 0.0l
Intrinsic stigma —0.464 **P < 0.01
Extrinsic stigma —0.492 **P < 0.01
SIS Total —0.531 **P < 0.0l
Social rejection —-0.473 **p < 0.01
Financial insecurity —0.439 **P < 0.01
Internalized shame —0.550 **P < 0.01
Social isolation —0.500 **P < 0.01

Note: **denotes significance at the p < 0.01 level.

Correlation Between Stigma and Self-Esteem
Pearson’s correlation analysis revealed a significant negative correlation between stigma (SSCI total score) and self-
esteem (SES score) (—0.497, P < 0.01), indicating that higher perceived stigma was correlated with lower self-esteem.
Both intrinsic stigma (r = —0.464, P < 0.01) and extrinsic stigma (r = —0.464, P < 0.01) dimensions within the SSCI scale
also showed significant negative correlations with SES scores, reinforcing the detrimental impact of stigma on self-worth.
Additionally, SIS scores were negatively correlated with SES scores (r = —0.531, P < 0.01), with each SIS
subdimension (social rejection, financial insecurity, internalized shame, and social isolation) showing a similar negative
association with self-esteem. These findings underscored the interrelationship between social impact, stigma, and self-
esteem among patients with facial and neck PWS, suggesting that both societal and internalized forms of stigma
substantially impair self-perception (Table 10). This highlighted the need for psychological and social support interven-
tions to address the multifaceted impacts of PWS on patients’ psychological status.

Discussion

Prior research on PWS has primarily focused on therapeutic interventions and physiological outcomes, often overlooking
the psychosocial dimensions, which are critical for understanding the broader implications of this condition on patients’
lives. Appearance, particularly when affected by visible skin conditions like PWS on the face and neck, has profound
implications on self-perception, social interactions, and overall mental health. Studies indicate that PWS can significantly
affect personality development and relationships, with these impacts intensifying over time as the lesions persist or
become more pronounced.'® Given that 70-85% of PWS cases manifest in highly visible areas,'” this study provides
valuable insights into how PWS affects social functioning and psychological well-being.

This study showed that PWS patients experience moderate levels of chronic disease-related stigma, as measured by
both the SSCI and SIS. From the univariate analysis, we could tell factors including education level, monthly income,
treatment frequency, and PWS characteristics such as site and size were associated with stigma. This finding aligns with
prior studies suggesting that educational attainment may serve as a protective factor against stigma in chronic illness
populations.'® However, when adjusted for potential confounders in the multivariable linear regression model, these
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associations were no longer statistically significant. Instead, we found that the type of PWS lesions and numbers of
treatments were significantly associated with stigma, indicating that a flatter lesion area and a higher number of treatment
sessions were associated with lower levels of stigma. It is easy to understand that flat lesions may be less noticeable and
more easily hidden, which have a smaller impact on the facial appearance compared to thickened lesions. It’s also
possible that thickened lesions tend to evolve from flat forms, which may mean that patients with thickened PWS lesions
have lived with this condition for a longer period and therefore may be more psychologically burdened and stigmatized.
Wang et al found that hypertrophic PWS were one of the main factors influencing the QoL of PWS patients,'” and our
study further found that, stigma may be one of the key psychological factors faced by patients with thickened lesions,
providing a more concrete psychological explanation for the decline in quality of life.

As for the number of treatments, this study found a negative correlation between the number of treatments and
stigma, which is somewhat surprising, because it is generally believed that a higher number of treatments is associated
with laser-resistant PWS. Does this imply that the treatment process itself may have a role in emotional regulation?
Previous studies had also pointed out that after receiving laser treatment, patients with PWS experienced significant relief
from emotional distress.'® This phenomenon may be partly attributed to the subjective sense of control, hope, and the
psychological effects of positively coping with the condition brought about by the treatment.

This finding leads us to consider that even in cases where the disease cannot be completely eradicated, the process of
repeated treatments may still provide emotional support and psychological comfort, thereby reducing the stigma
associated with the illness.

It is noteworthy that the negative correlation between the number of treatments and stigma may not solely arise from
the treatment effects themselves. In the actual treatment process, patients frequently contact treatment facilities multiple
times and may regularly encounter other patients with port-wine stains, leading to the realization that they are not alone.
This can foster a sense of “belonging” and a “normalizing” cognitive experience. As Treichler et al found that sense of
belonging can protect against self-stigma.'® This sense of identification gained within the group may help weaken the
stigma originally triggered by feelings of isolation.

Future treatment designs could consider incorporating patient support groups or mechanisms for group communica-
tion to further enhance the social support effects of treatment.

In examining self-esteem, this study identified a strong negative correlation between stigma and self-esteem,
consistent with Corrigan’s psychological cognitive model,?® which posits that stigma is intrinsically linked to self-
worth and self-perception. Patients with low self-esteem are more susceptible to internalizing societal stigma, attributing
social rejection to their condition and perceiving it as a personal failing, which further exacerbates their psychological
distress. Conversely, high levels of stigma erode self-esteem by reinforcing feelings of inadequacy and social exclusion,
thereby creating a vicious cycle that negatively impacts mental health and social functioning.

Despite these insights, this study has several limitations. This study is a post-test-only one-group design, and the
sample size is relatively limited, all coming from a single treatment center, which may affect the external validity and
representativeness of the results. Future research should verify the stability of the results with multi-center studies and
larger sample sizes. Additionally, since this study employs a cross-sectional design, it cannot establish causal relation-
ships between variables. For example, the relationship between the number of treatments and stigma needs to be further
explored through longitudinal tracking. The stigma assessment used a self-report questionnaire, which, despite having
certain reliability, may still be influenced by subjective emotions, recall bias, and other factors. Finally, stigma, as
a social-psychological response, may exhibit cultural variations. The results of this study are primarily based on Chinese
patients, so caution should be exercised when generalizing to other cultural contexts.

Conclusion

In conclusion, patients with port-wine stains generally experience high levels of stigma and low levels of self-esteem,
suggesting that the mental health status of current PWS patients should not be overlooked. Further analysis revealed that
thickened lesions were significantly associated with stronger feelings of stigma, while more treatment sessions were
linked to lower stigma levels. This may reflect the positive emotional regulation effects of the treatment itself or stem
from the sense of belonging and hope that patients gain during treatment. It suggests that clinical treatment should pay
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more attention to the psychological state and emotional support of patients. Future intervention designs could attempt to

integrate group support, psychological interventions, and the treatment itself to collectively improve stigma and promote

the overall recovery of patients’ physical and mental health.
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