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Background: Port-wine stains (PWS) are predominantly located on the face and neck. Hence, PWS affect not only aesthetic 
appearance but may also cause psychological distress. However, very few studies have researched on the quality of life (QoL) in 
Chinese patients with PWS.
Aim: To evaluate QoL in patients with PWS.
Methods and Materials: Skindex-29 and Dermatology Life Quality Index (DLQI) were used to investigate the QoL of the patients 
with PWS and healthy controls.
Results: In total, 198 adults with PWS and 200 healthy controls were included. The scores of symptomatic, emotional and functional 
dimensions of Skindex-29 in the observational group were significantly higher as compared with the control group (P<0.05). Female 
gender, lesion location and the treatment history (such as pulsed dye laser or photodynamic therapy) had a negative impact on the 
scores (emotional and functional dimensions) of the patients with PWS. The median DLQI score was 3 points in the observational 
group and 0 points in the control group (P<0.05), and QoL of patients who had a history of previous treatments was diminished.
Conclusion: The QoL of patients with PWS is impaired. Patients’ QoL is negatively influenced by female gender, lesion location and 
treatment history. The Skindex-29 scale seems to be more applicable to the study of QoL of patients with PWS.
Keywords: port-wine stains, quality of life, Skindex-29, dermatology life quality index

Introduction
Port-wine stains (PWS) are congenital vascular malformations characterized by progressive dilatation of capillary and 
postcapillary venules in the skin, which affects 0.3% to 0.5% of the population.1 They typically manifest as pink to 
reddish, irregularly shaped and sized patches, which are mainly located on the face and/or neck. In some patients, the 
lesions gradually developed with increased thickness, and darker color over time. Thus, on the one hand, it will add 
difficulty to the treatment of PWS and on the other hand, it will result in further disfigurement.2

PWS affect not only aesthetic appearance but may also cause psychological distress to the patients. Over the last few 
decades, a dozen of articles have reported the psychological disabilities among patients with PWS.2–4 The tools used to 
assess quality of life include the Dermatology Life Quality Index (DLQI),5 Skindex-29 scale,6 Short Form-36 Health 
Survey (SF-36),7 Family Dermatology Life Quality Index and Children’s Dermatology Life Quality,8 etc. However, very 
few studies have researched on the quality of life (QoL) in Chinese patients with PWS. Among them, the Skindex-29 
scale and DLQI have been widely applied to evaluate the patients’ quality of life (QoL) in dermatology.9,10
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The Skindex-29 scale is a reliable, valid and convenient instrument to measure patients’ QoL. It consists of 30 items split 
into three subscales: symptoms, emotions, and functioning, which concerns respondents’ feelings over the past 4 weeks.11 

The DLQI is a validated 10-item questionnaire for the QoL evaluation and follow-up of patients with dermatological diseases, 
regarding personal relationships, leisure, daily activities, and treatment.12 The DLQI is more centered on daily activities while 
Skindex-29 also measures emotions. Although the Skindex-29 scale and DLQI were utilized to measure QoL of PWS, there 
have been no studies combining Skindex-29 and DLQI to evaluate QoL of patients with PWS in China. Therefore, we used 
the Skindex-29 scale and DLQI to evaluate the QoL of patients with PWS, and to explore the influencing factors.

Materials and Methods
Participants
Patients with PWS in our outpatient department were selected as the observational group during January 2019 and August 2020. 
Inclusion criteria were as follows: (1) The diagnosis of PWS was confirmed by 2 dermatologists; (2) Age ≥16 years old; (3) The 
patients could complete the questionnaire independently. Exclusion criteria were as follows: (1) Those patients with other skin 
diseases such as acne, rosacea, atopic dermatitis, etc; (2) Those patients with syndromes such as Sturge-Weber syndrome, Klippel 
Trenaunay syndrome, phakomatosis pigmentovascularis, etc; (3) Patients suffering from serious neurological and psychiatric 
diseases. The control group consisted of healthy individuals who underwent physical examination in the health management 
center of the same hospital within the same period. Some participants were treated with pulsed dye laser (PDL) or photodynamic 
therapy (PDT). And the total duration of the treatments for most of the patients was nearly 1 year. Each participants provided 
written informed consent, and the patients under 18 signed informed consent by their legal guardians.

Study Design
This was a descriptive observational case-control study and had been approved and reviewed by the Ethics Committee of 
West China Hospital. The study complies with the Helsinki declaration. The Clinical Trial Registration Number was 
ChiCTR1900028550. The QoL of patients and healthy individuals was investigated by the Skindex-29 scale and the 
DLQI. If the patients had some difficulties in understanding the questionnaire, the investigator provided an explanation.

The Skindex-29 scale is divided into 3 subdomains, which include symptomatic, emotional and functional 
dimensions.13 There are five alternative answers for each question, and the answers for each item (except for item 18) 
were converted into a linear score of 0–100 (never = 0, rarely = 25, sometimes = 50, often = 75, always = 100). The final 
score is the average score of all the answers. The higher the score on scale, the poorer the patients’ QoL.

The DLQI consists of 10 questions relating to symptoms and feelings, daily activities, leisure, work or study, personal 
relationships, and treatment history.14 Each question has 3 to 5 optional answers, and each question was scored from 0 to 3 
points. The total score ranged from 0 to 30, and a higher score indicates a worse QoL. These scores are defined as follows: 0 to 
1 = no impact; 2 to 5 = mild impact; 6 to 10 = moderate impact; 11 to 20 = severe impact; 21 to 30 = extremely severe impact.

Statistical Analysis
Microsoft Excel 2016 was used for data management, and Stata 15.0 software was applied for statistical analysis. Quantitative 
data were expressed as mean ± standard deviation (SD) or median (P25, P75), while enumeration data were expressed as case 
number and percentage. Rank sum test was used for grade data. Multiple linear regression analysis was used to explore the 
influencing factors, and the regression coefficient (β) and its standard error (SE) were used to express the factors. The test level 
α=0.05 (bilateral).

Results
Patient Characteristics
In total, 198 patients with PWS (age range: 16 to 61 years, mean age: 27.2 ± 8.63 years old; 73 male patients and 125 
female patients) and 200 healthy controls (age range:16 to 58 years, mean age: 28.6 ± 9.21 years old; 73 male patients 
and 127 female patients) were included in the study. There was no statistically significant difference in age and gender 
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between the two groups (P >0.05). As for the location, color and thickness of the lesions, the patients were divided into 
different groups (Table 1). In addition, patients were grouped according to whether they had received treatment or not.

Skindex-29 Score in Patients with PWS and Healthy Controls
The median total score was 23.2 (8.62, 34.5) in the observational group, and 1.72 (0.0, 6.9) in the control group 
(P<0.001). The score of symptom dimension, emotion dimension and function dimension of Skindex-29 scale in the 
patient group were all higher than those in the control group (P<0.05) (Table 2). Thus, it was implied that the presence of 
PWS had a negative influence on QoL, especially from an emotional dimension.

Multiple Linear Regression Analysis of Skindex-29 Scores
Multiple linear regression analysis of demographic measures in patients and healthy individuals are presented in Table 3. All 
of the scores (emotional, symptomatic, functional dimension and composite scores) in the observational group were all higher 
than the control group (P<0.05). Meanwhile, the scores of females were also all higher than those of males (P<0.05).

Multiple linear regression analysis of clinical measures in patients are presented in Table 4. Females had more 
emotional (P<0.05) and functional (P<0.05) impairment in relation to their PWS than males. Meanwhile, the patients 
whose lesions were located on the face and neck had greater emotional (P<0.05) and functional (P<0.05) impairment 
than those whose lesions were on other sites. In the symptomatic dimension, the purple type had lower scores than those 
with pink lesions (P<0.05). Those who had a treatment history had higher scores on the emotion scale (P<0.05) and 
function scale (P<0.001). In addition, females (P<0.05), patients with facial and neck lesions (P<0.05) and those who 
had a treatment history (P<0.05) were associated with higher composite scores.

Table 1 Clinical Characteristics of Patients with PWS

Characteristics Cases Percentage (%)

Location

Face or neck 141 71.2

Other sites 57 28.8
Color

Pink 41 20.7

Red 73 36.9
Purple 84 42.4

Thickened or not

Yes 29 14.7
No 169 85.4

Treatment history

Yes 107 54.0
No 91 46.0

Table 2 Comparison of Skindex-29 Scale Scores Between the Two Groups* (Score)

Observational Group (n=198) Control Group (n=200) P value
Median Score (P25, P75) Median Score (P25, P75)

Symptoms 7.1(0.0, 17.9) 3.6(0.0, 14.3) 0.017
Emotions 35.0(15.0, 50.0) 0.0(0.0, 7.5) <0.001

Functioning 18.8(4.2, 35.4) 0.0(0.0, 4.2) <0.001

Composite score 23.2(8.62, 34.5) 1.72(0.0, 6.9) <0.001

Note: *Wilcoxon Rank-sum test.
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DLQI Scores in in Patients with PWS and Healthy Controls
The DLQI scores of PWS patients and healthy controls ranged from 0 to 25 and from 0 to 10, respectively. The DLQI 
scores of PWS patients were mainly distributed from 0 to 1 (34.3%) and from 2 to 5 (33.8%). The median DLQI score 
was 3 points and 0 points in the observational and control groups, respectively. In conclusion, it suggested that PWS had 
a mild effect on QoL. The difference in DLQI scores between the two groups was statistically significant (P<0.001) 
(Table 5). Multiple linear regression analysis of DLQI scores and clinical characteristics in the observational group are 

Table 3 Multiple Linear Regression Analysis of Skindex-29 Scores and Demographic Characteristics in the Two 
Groups

Characteristics Emotions Symptoms Functioning Composite Score

β (SE) P value β (SE) P value β (SE) P value β (SE) P value

Observational group 30.82(1.90) <0.001 4.01(1.27) 0.002 20.13(1.70) <0.001 19.88(1.49) <0.001
Control Ref Ref Ref Ref

Age, years 0.03(0.11) 0.768 0.12(0.07) 0.107 0.03(0.10) 0.736 0.05(0.08) 0.550

Gender
Female 6.30(1.97) 0.002 1.64(1.32) 0.214 4.47(1.77) 0.012 4.47(1.55) 0.004

Male Ref Ref Ref Ref

Abbreviations: ref, reference standard for statistical tests; SE, standard error.

Table 4 Multiple Linear Regression Analysis of Skindex-29 Scores and Related Factors in the Observational 
Group

Characteristics Emotions Symptoms Functioning Composite Score

β (SE) P β (SE) P β (SE) P β (SE) P

Age, years 0.21(0.23) 0.364 0.15(0.14) 0.258 0.15(0.2) 0.464 0.17(0.17) 0.341
Gender

Female 9.42(3.66) 0.011 −0.62(2.18) 0.776 7.34(3.27) 0.026 6.21(2.79) 0.027

Male Ref Ref Ref Ref
Location

Face and neck 8.00(4.04) 0.049 3.80(2.41) 0.116 7.94(3.61) 0.029 6.93(3.08) 0.026

Other sites Ref Ref Ref Ref
Color

Red −0.44(4.76) 0.926 −4.47(2.83) 0.117 2.22(4.26) 0.602 −0.4(3.63) 0.912

Purple −4.29(4.71) 0.364 −7.48(2.81) 0.008 −1.92(4.22) 0.649 −4.08(3.6) 0.259
Pink Ref Ref Ref Ref

Thickened or not

Non- thickened 3.88(5.42) 0.474 −1.19(3.22) 0.714 5.11(4.84) 0.292 3.08(4.13) 0.457
Thickened Ref Ref Ref Ref

Previous treatment
Yes 11.29(3.49) 0.001 3.01(2.08) 0.149 12.22(3.12) <0.001 9.75(2.66) <0.001

No Ref Ref Ref Ref

Abbreviations: ref, reference standard for statistical tests; SE, standard error.

Table 5 Comparison of DLQI Scores Between the Two Groups

DLQI Score Case Observation [Case (%)] Control Group [Case (%)] P*

0–1 230 68 (34.3) 162 (81.0) <0.001

2–5 98 67 (33.8) 31 (15.5)

6–10 46 39 (19.7) 7 (3.5)
11–20 21 21 (10.6) 0 (0.0)

21–30 3 3 (0.02) 0 (0.0)

Note: *Kruskal–Wallis rank sum test was used.
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shown in Table 6. It showed that after controlling for other variables, the DLQI scores of patients with PWS were 
affected by treatment history, and those who had received treatment scored higher than those who had not (P<0.05).

Discussion
The scores of symptomatic, emotional and functional dimensions of Skindex-29 in the observational group were 
significantly higher as compared with the control group. Of these, patients were most severely impaired on emotional 
dimension (35.0). Our finding was similar with the result of a previous study that the emotion domain was most 
significantly influenced.6 The median DLQI score was 3 points in the observational group and 0 points in the control 
group. Meanwhile, in another study, the median DLQI score was 5 points.5 These findings from the DLQI revealed the 
QoL of patients were mildly impacted. In conclusion, both of the subscales showed that the QoL of patients with PWS 
was indeed impaired as compared with the control group.

Among the Skindex-29 scale, females reported significantly higher scores from emotional and functional dimensions, 
especially the emotional section in this study. In reality, similar findings were reported in other dermatological conditions 
such as acne,15 psoriasis,16 keratinocyte carcinomas17 and vitiligo.18 In addition, Hagen et al also found that females had 
more emotional and symptomatic impairment in relation to PWS than males.6 This was probably due to the fact that 
females had greater attention to cosmetic defects and aesthetic orientation as expected. It should be noted that the sex 
differences in impact on QoL of patients with PWS should be taken into account by clinicians.

Approximately two-thirds of PWS occur on the face. Moreover, some lesions gradually thicken and darken with age, 
and the lesions located on the face are difficult to cover through clothing or make-up.8 These factors would sponta-
neously lead to social embarrassment and self-stigma. In our study, among the Skindex-29 scale, the patients whose 
lesions were located on the face and neck had greater emotional and functional impairment than those on other sites.6 

Besides, Hagen et al revealed that QoL in patients with facial PWS was impacted.8 Hence, early management and 
treatment are critical for these patients.

An unexpected finding was observed in the present study. The data from the Skindex-29 scale and the DLQI revealed that 
previous treatments had a negative impact on the QoL of patients with PWS. According to these results, there are still 
numerous problems associated with the treatment of PWS. The reasons for the finding might be as follows: (1) although pulsed 

Table 6 Linear Regression Analysis of DLQI Scores and 
Related Factors in the Observational Group

Characteristics Multiple Linear Regression Analysis

β (SE) P

Age, years 0.04(0.05) 0.439
Gender

Female 1.26(0.74) 0.093

Male Ref
Location

Face and neck 0.58(0.82) 0.478

Other sites Ref
Color

Red 1.04(0.97) 0.281

Purple −0.33(0.96) 0.734
Pink Ref

Thickened or not

Non- thickened 1.47(1.10) 0.184
Thickened Ref

Previous treatment

Yes 2.11(0.71) 0.003
No Ref

Abbreviations: ref, reference standard for statistical tests; SE, standard error.
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dye laser (PDL) is still the gold standard for the treatment of PWS, complete clearance is achieved in less than 10% of patients 
by PDL;19 (2) after PDL treatment, the recurrence rate of these lesions between 16% and 50% in patients, further aggravating 
their distress;20 (3) whether laser or photodynamic therapy, multiple treatment sessions are usually required and it would 
increase their financial burden; (4) those patients who were cured would not return (selection bias). A previous study has 
demonstrated that a minority of patients was dissatisfied with PDL therapy, and our study also showed that previous treatments 
had a negative impact on the QoL of patients with PWS.21 In conclusion, with these therapeutic limitations, the patients that 
experienced treatments were negatively impacted in their QoL. Therefore, early prevention and selecting the correct 
treatments of PWS are still important. New and effective treatments are urgently needed.

In our study, the Skindex-29 scale and the DLQI were utilized to evaluate the QoL of patients with PWS. We found that for 
females, PWS on the face and neck, and treatment history influenced the QoL from the Skindex-29 scale. However, we just 
found that treatment history influenced the QoL on the DLQI, and prior research has pointed out that female gender and 
thickened type were the main factors influencing the DLQI scores.5 Therefore, we speculate that the Skindex-29 scale might 
be more sensitive and accurate than the DLQI in this study. Compared with the DLQI, the Skindex-29 scale could detect 
significant differences among the dimensions of symptoms, emotion and function, suggesting that the Skindex-29 scale has 
a stronger detection ability than the DLQI. Previous studies have reported similar results.22 Although the DLQI is more 
convenient than the Skindex-29 scale, Skindex-29 might be more applicable to the study for the QoL in patients with PWS.

Our study aimed at the patients over 16 years old. Since PWS usually presents at birth and does not regress 
spontaneously, it is necessary to investigate the quality of life of patients with PWS and their families at all ages in 
the future. Besides, more long-term studies will be helpful in assessing the impact of PDL or PDT therapy on 
patients’ QoL.

The present study still has some limitations. First, it is a single center study with a limited sample size (selection bias). 
Second, sufficient details about previous treatments were not included. Therefore, more prospective studies are needed.

Conclusion
In conclusion, our study emphasizes that the QoL of patients with PWS is impaired. And patients’ QoL is negatively 
affected by female gender, lesion location and treatment history. Female patients with PWS who had treatment history 
should be taken into consideration by clinicians in the management and appropriate support should be provided.

Data Sharing Statement
The corresponding author will share the study protocol and all data collected with this study upon reasonable request for 
one year after publication of this manuscript.
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