
R E S E A R C H Open Access

© The Author(s) 2024. Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, 
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included 
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The 
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available 
in this article, unless otherwise stated in a credit line to the data.

Zou et al. Journal of Health, Population and Nutrition           (2024) 43:92 
https://doi.org/10.1186/s41043-024-00587-3

Journal of Health, Population 
and Nutrition

*Correspondence:
Qin Zou
zouqin0421@wchscu.cn
Yibo Luo
360248462@qq.com
1Department of Dermatology, West China Hospital of Sichuan University, 
No.37 Guoxue Alley, Wuhou District, Chengdu City 610041, Sichuan 
Province, PR China
2West China School of Nursing, Sichuan University, No.37 Guoxue Alley, 
Wuhou District, Chengdu City 610041, Sichuan Province, PR China

Abstract
Background All the scoring methods for the DLQI miss the moderate impact of the disease on patients, which 
may underestimate the impact of psoriasis on patients’ quality of life. To improve the accuracy of the assessment of 
the Dermatology Life Quality Index score (DLQI) for patients with psoriasis, this study proposed and validated a new 
scoring method, the DLQI-NS, which includes the moderate impact option in the self-assessment of each item in 
psoriasis patients.

Methods A cross-sectional study was conducted in which patients with psoriasis were enrolled. A total of 425 
participants completed the DLQI, DLQI-NS and Skindex-16 questionnaires. Reliability, validity, ceiling and floor effects 
were evaluated of both DLQI and DLQI-NS questionnaires.

Results About 14.4-32.5% of the patients reported a moderate impact on quality of life. The DLQI-NS allowed 17 
more patients (4.0%) to achieve severe disease. The Cronbach’s alpha coefficient of the DLQI-NS was 0.90, and that of 
the DLQI was 0.89. The KMO test results for the DLQI-NS and DLQI were 0.927 and 0.916, respectively. One factor was 
identified for each questionnaire. The items of the DLQI-NS showed an item-total correlation from 0.52 to 0.82, and 
the DLQI questionnaire’s item-total correlation ranged from 0.47 to 0.83. The DLQI-NS, DLQI total score and Skindex-16 
had Spearman’s rank correlation coefficients of 0.89 and 0.84, respectively. Both the DLQI-NS and DLQI showed 
significant moderate correlations with the BSA (0.51 vs. 0.50) and PASI (0.47 vs. 0.46). No ceiling effects were observed 
for any of the items of both questionnaires.

Conclusion The validity and reliability of the DLQI-NS and DLQI were good, but the DLQI-NS was superior to the 
DLQI. The DLQI-NS is an effective self-assessment tool for assessing quality of life in psoriasis patients.
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Introduction
Psoriasis is rarely life-threatening but multifaceted skin 
disorder that can seriously affect the quality of life (QOL) 
of patients, including their social relationships, daily 
activities and other aspects of life [1, 2]. It is estimated 
to affect more than 60  million people worldwide [3]. 
To date, there is no definitive cure for the disease, and, 
therefore, patients usually need long-term treatment to 
control symptoms and improve quality of life. Several 
guidelines recommend the assessment of health-related 
quality of life (HRQoL) as an outcome measure for the 
effectiveness of psoriasis treatment [4–8]. There are sev-
eral types of HRQoL measurement scales for psoriasis 
patients, involving disease-specific measures and generic 
tools [6]. The generic scales used include the Short-Form 
Health Survey Questionnaire (SF-36), the World Health 
Organization Quality of Life Scale (WHOQOL), the 
EuroQol Five Dimensions Questionnaire (EQ-5D), and 
the Nottingham Health Profile (NHP) [2, 9–11]. Skin 
disease-specific instruments, such as the Skindex-16, 
Dermatology Life Quality Index (DLQI), and Dermatol-
ogy Life Quality Scale (DQOLS), are considered more 
relevant and therefore preferred by patients [12, 13].

The DLQI is the most frequently applied question-
naire for assessing HRQoL in dermatology [12], which 
has been used in more than 40 skin diseases and has been 
translated into more than 100 languages [14]. Given its 
simplicity of use and ability to detect even small differ-
ences in a patient’s health status, DLQI is well integrated 
into the clinical practice in dermatology and recognized 
by dermatological professional associations. Many clini-
cal guidelines for the management of psoriasis involve 
DLQI (score range 0–3), such as clinical decisions, 
admissions and discharge [6, 15, 16]. Along with the Pso-
riasis Area and Severity Index (PASI), it was identified as 
the recommended endpoint and core outcomes for thera-
peutic efficacy in clinical trials worldwide [17–19].

According to the original scoring system, four distinct 
response options (‘not at all’, ‘a little’, ‘a lot’, and ‘very 
much’) are attached to ten items of the questionnaire to 
determine the extent to which their skin disease affects 
each of their lives [12]. To achieve more appropriate, 
valid, sensitive, and reliable assessment, there have been 
continuous discussions concerning DLQI modifications 
in psoriasis, including scoring, item selection, recall 
period, disease, symptom, body part, and illustration 
changes [14]. (1)Item modifications. First, to achieve a 
more accurate assessment of quality of life, new items 
are added or certain items are removed from the original 
DLQI questionnaire. Second, modifications were made 
to the existing items. (2)Revision of recall period. Modi-
fications that lengthen or shorten the DLQI recall period. 
(3)The target population was Changed. The DLQI ques-
tionnaire was applied to other diseases or age groups. (4) 

Modifications of response or scoring methods. Rencz F 
et al. proposed a new scoring formula to adjust the total 
DLQI score of patients for the number of ‘not relevant’ 
responses (NRRs), which showed good validity and can 
improve patients’ access to biologics [20, 21].

However, all the scoring methods of the DLQI ignore 
the moderate impact of the disease on patients, espe-
cially in the aspects of symptoms and feeling, work 
and school, personal relationships and treatment [14]. 
Therefore, valuable patients’ information may be dis-
carded. This may underestimate the impact of psoriasis 
on patients’ quality of life, which in turn affects some 
clinical decisions in the management of psoriasis. To 
improve the accuracy of patients’ self-evaluation scores, 
this study proposed a new scoring method, the DLQI-
NS, which includes the moderate impact option in the 
self-assessment of each item in psoriasis patients. Aimed 
to evaluate the informativity and sensitivity of DLQI-
NS, a cross-sectional study was conducted in psoriasis 
patients subjected to DLQI, DLQI-NS and Skindex-16 
questionnaires.

Methods
Study design and patient population
Between May 2021 and December 2022, a cross-sectional 
questionnaire survey was administered at the Depart-
ment of Dermatovenereology, West China Hospital of 
Sichuan University. A total of 430 patients were recruited.

Inclusion and exclusion criteria
Patients who met the following criteria were included: (1) 
were aged more than 18 years with no sex restriction, (2) 
were diagnosed with psoriasis by dermatologists accord-
ing to the psoriasis area and severity index (PASI) score 
and body surface area (BSA) score, and (3) could read or 
write Chinese independently. Participants with the fol-
lowing conditions were excluded: (1) had a malignant 
tumor; (2) had serious dysfunction of the liver, kidney or 
other organs; or (3) were pregnant or lactating.

Data collection
Eligible patients were invited to complete the question-
naires on the first day of admission. Quality of life was 
assessed by the DLQI, DLQI-NS and Skindex-16 ques-
tionnaires, and the clinical severity of psoriasis was 
assessed by using PASI score and BSA score. It took the 
participants 5–10 min to complete the questionnaires. A 
total of 425 patients completed all the qualifying ques-
tionnaires and thirty-six patients completed in the DLQI-
NS and DLQI questionnaires again two weeks later.
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Outcome measures
DLQI and DLQI-NS
The DLQI is designed to assess HRQoL in skin disease 
patients [14]. The ten-item questionnaire scores qual-
ity of life impairment due to the dermatologic condition, 
including aspects such as symptoms, side effects of treat-
ment, daily activities, work or school, personal relation-
ships, leisure activities, and feelings of embarrassment. 
Four distinct scores may be assigned to all items of the 
questionnaire regardless of the number of response 
options for that item: ‘not at all’ or ‘not relevant’, 0; ‘a lit-
tle’, 1; ‘a lot’, 2; and ‘very much’, 3. The DLQI total score is 
calculated by summing the scores of the 10 items rang-
ing from ‘0’ to ‘30’, where higher scores indicate greater 
disability experienced by patients. The overall impact of 
skin disease on a patient’s HRQoL according to the DLQI 
scale is described as follows: a total score greater than 
21 indicates an extremely large effect, 11–20 = very large 
effect, 6–10 = moderate effect, 2–5 = small effect, and 
0–1 = no effect [5].

The DLQI new scoring method (DLQI-NS) adds a 
moderate effect option to all items based on the origi-
nal scale. The 10 items of the scale are rated on a 5-point 
scale (“not at all” or “not relevant” =0, “a little” =1, “mod-
erate” =2, “a lot” = 3 and “very much” = 4), yielding a total 
score from 0 to 40. Higher total scores represent greater 
impairment of one’s quality of life.

Skindex-16
The Skindex-16 covers 3 dimensions: symptoms, emo-
tions and functions. It contains 16 items, each rated on 
a 7-point Likert scale ranging from “never bothered” to 
“always bothered”. All item scores are transformed to a 
linear scale from 0 to 100, and the total score is taken as 
the average of patient responses to each dimension scale 
[12, 22].

PASI and BSA
Dermatologists examined all patients and assessed the 
severity of psoriasis using PASI and BSA scores [23]. The 
PASI assesses the degree of desquamation, infiltration 
and erythema of the patient’s lesion. These features were 
assessed using a four-point scale: very marked symptoms 
(4), marked symptoms (3), moderate symptoms (2), slight 
symptoms (1), and no symptoms (0). The PASI takes both 
severity and coverage into consideration. The BSA is the 
arithmetic average of the affected skin surface; the total 
body surface area is divided into 10% for the head, 20% 
for the upper extremities, 30% for the trunk, and 40% for 
the lower extremities. The surface area of a patient’s palm 
is 1%.

NRS
The NRS is a simple tool that has been validated for mea-
suring pruritus and pain [24]. It is used to assess pruritus 
in patients with psoriasis in this study. It is a graphic tool 
with a number ranging from 0 to 10; patients mark 0 to 
represent no symptoms, and 10 to represent the worst 
imaginable symptoms [24].

Ethical consideration
This study was approved by the West China Hospital of 
Sichuan University Biomedical Research Ethics Commit-
tee (No. 2021.545). Informed consent was obtained from 
all patients before enrollment in the study.

Statistical analysis
The statistical analysis was performed with SPSS 26.0 
(Chicago, IL, USA). Continuous variables are expressed 
as the mean ± standard deviation (SD), while categorical 
variables are expressed as proportions (%). The reliabil-
ity, validity, ceiling and floor effects between the DLQI-
NS and the DLQI questionnaire were compared. All the 
applied statistics were two-sided with a significance level 
of p<0.05.

The reliability of both questionnaires was evaluated by 
internal consistency, split-half reliability and test–retest 
reliability. Cronbach’s alpha was used to assess internal 
consistency. Test–retest reliability was evaluated by the 
Spearman rank correlation coefficient for scores obtained 
at baseline and two weeks later. Split-half reliability was 
assessed using Guttman’s half coefficient and the Spear-
man-Brown coefficient.

Validity was tested as construct validity, criterion 
validity and convergent validity. Construct validity was 
assessed by factor analysis. The Kaiser‒Meyer‒Olkin 
(KMO) and Bartlett tests were used to assess the feasi-
bility of performing the factor analysis. Construct validity 
was also measured by Spearman’s rank correlation anal-
ysis between DLQI-NS item scores and total scores. To 
assess criteria validity, the correlation between the DLQI-
NS and Skindex-16 questionnaire scores was analyzed 
with Spearman’s rank correlation analysis. Convergent 
validity was tested by Spearman’s rank correlation analy-
sis between the DLQI-NS score and the PASI and BSA 
scores.

The ceiling and floor effects of the questionnaire total 
or item scores were assessed by measuring the propor-
tion of the highest and lowest scores of the DLQI and 
DLQI-NS, respectively. They were considered present 
if > 15% of patients had the highest or lowest possible 
score.
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Results
Patient characteristics
Overall, 430 adult psoriasis patients were invited to par-
ticipate in this study. Finally, 425 participants (98.84%) 
completed the questionnaire. Patient characteristics are 
described in Table  1. The mean age was 41.86 ± 14.78 
years (minimum 18 years, maximum 84 years). More 
than half of the participants were male (n = 278, 65.4%). 
The duration of disease was 9.62 ± 8.41 years (minimum, 
one month; maximum, 50 years). The mean BSA and 
PSAI scores were 21.56 ± 13.37 and 15.96 ± 7.73, respec-
tively. The average scores of quality of life tools were 
13.19 ± 8.02 for DLQI-NS, 11.24 ± 6.06 for DLQI and 
26.46 ± 14.47for Skindex-16, respectively.

The results of the DLQI-NS and DLQI scores
In the total samples, mean DLQI-NS and DLQI scores 
were 13.19 ± 8.02 and 11.24 ± 6.06, respectively, which 
means that DLQI-NS has slightly raised the the score 
compared to the original DLQI. The proportions of DLQI 
and DLQI-NS scores according to Hongbo’s bands are 
presented in Fig.  1. According to the criteria for clini-
cal classification of psoriasis severity [8], the DLQI-NS 
allowed 17 more patients (4.0%) to achieve severe disease 
(PASI > 10 or BSA > 10% and DLQI > 10).

Table 1 Characteristics of patients with psoriasis (N = 425)
Items n, %, Mean ± SD, Range
Sex
 Male 278(65.4)
 Female 147 (34.6)
Marriage
 Unmarried 98 (23.1)
 Married 306 (72.0)
 Divorced 19 (4.5)
 Widowed 2 (0.5)
Education background
 Master or above 17(4.0)
 Bachelor degree 91(21.4)
 College degree 84 (19.8)
 Secondary education 185 (43.5)
 Primary school 48(11.3)
Age (year) 41.86 ± 14.78 (18–84)
Duration of disease (year) 9.62 ± 8.41(0–50)
BSA (%) 21.56 ± 13.37(1–78)
PASI 15.96 ± 7.73(3.5–48)
NRS 1.31 ± 1.94(0–8)
DLQI-NS 13.19 ± 8.02(0–40)
DLQI 11.24 ± 6.06(0–30)
Skindex-16 26.46 ± 14.47(0.79–74.41)

Fig. 1 The results of DLQI-NS and DLQI scores
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Reliability
The Cronbach’s alpha coefficient of the DLQI-NS was 
0.90, and that of the DLQI was 0.89. Test–retest reli-
ability was assessed by asking participants (n = 36) to 
complete the 2 questionnaires twice, 2 weeks apart. The 
intraclass correlation coefficients of DLQI-NS and DLQI 
were 0.72–0.95 and 0.78–0.98, respectively. The Spear-
man-Brown coefficient and Guttman’s half coefficient of 
the DLQI-NS and DLQI were 0.88 and 0.86, respectively 
(Table 2).

Validity
Construct validity was assessed by factor analysis and 
Spearman’s rank correlation analysis between items and 
total scores on the DLQI-NS and DLQI. The KMO test 
results for the DLQI-NS and DLQI were 0.927 and 0.916, 
respectively. Bartlett’s sphericity test revealed chi-square 
values of 1995.288 and 1758.842 (p < 0.001) for the ques-
tionnaires. The results showed that factor analysis was 

suitable for both questionnaires. One factor was identi-
fied for each questionnaire, accounting for 53.36% of the 
variance in the DLQI-NS and 49.85% of that in the DLQI 
questionnaire. The results showed that the construc-
tion scores on both scales were good, but the DLQI-NS 
was superior to the DLQI. All the items of the DLQI-NS 
and DLQI had good item-total correlations. The DLQI-
NS showed an item-total correlation from 0.52 to 0.82, 
and the DLQI questionnaire’s item-total correlation was 
0.47–0.83 (Table 3).

Regarding criterion validity, the DLQI-NS, DLQI total 
score and Skindex-16 were strongly correlated. Spear-
man’s rank correlation coefficients were 0.89 and 0.84, 
which were statistically significant (Table 4).

The convergent validity of both scales was assessed by 
Spearman’s rank order correlations with the BSA, PASI 
and NRS scores. Both the DLQI-NS and DLQI showed 
significant moderate correlations with the BSA (0.51 
vs. 0.50) and PASI (0.47 vs. 0.46). It is obvious that the 
DLQI-NS correlated slightly better with the BSA and 
PASI (0.51 vs. 0.47). Neither questionnaire was correlated 
with the NRS score (0.00 vs. 0.02).

Floor and ceiling effects
The results indicated that the DLQI-NS total scores 
ranged from 0 to 40, and the DLQI total scores ranged 
from 0 to 30. The proportions of respondents with the 
lowest values for items 1 (8.2% or 8.5%) and 2 (11.3% or 
10.8%) were less than 15%, indicating that there were no 
floor effects. No ceiling effects were found for any of the 
items of either the DLQI-NS or the DLQI. Interestingly, 
the floor effects were the same for both questionnaires 
(Table 5).

Table 2 The reliability of DLQI-NS and DLQI
DLQI-NS(N = 425) DLQI(N = 425)
Cron-
bach’s a

Spearman rank 
correlation 
coefficient(n = 36)

Spearman-
Brown 
coefficients

Guttman’s half 
coefficients

Cron-
bach’s a

Spearman rank 
correlation 
coefficient(n = 36)

Spearman-
Brown 
coefficients

Guttman’s 
half coef-
ficients

Item1 — 0.72** — — — 0.78** — —
Item2 — 0.87** — — — 0.78** — —
Item3 — 0.86** — — — 0.85** — —
Item4 — 0.83** — — — 0.87** — —
Item5 — 0.83** — — — 0.89** — —
Item6 — 0.81** — — — 0.83** — —
Item7 — 0.91** — — — 0.81** — —
Item8 — 0.94** — — — 0.82** — —
Item9 — 0.90** — — — 0.95** — —
Item10 — 0.82** — — — 0.87** — —
Total score 0.90 0.96** 0.88 0.86 0.89 0.98** 0.88 0.86
**correlation is significant at the 0.01 level (2-tailed)

Table 3 The item-total correlation of DLQI-NS and DLQI (N = 425)
DLQI-NS total score DLQI total score

Spearman rank 
correlation 
coefficient

Spearman 
rank cor-
relation 
coefficient

Item1 0.52** Item1 0.47**

Item2 0.71** Item2 0.69**

Item3 0.67** Item3 0.78**

Item4 0.69** Item4 0.70**

Item5 0.82** Item5 0.83**

Item6 0.66** Item6 0.71**

Item7 0.73** Item7 0.76**

Item8 0.75** Item8 0.73**

Item9 0.68** Item9 0.69**

Item10 0.71** Item10 0.66**

Note. **=correlation is significant at the 0.01 level (2-tailed)
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Discussion
According to the criterion of disease severity in pso-
riasis management guidelines [5], the BSA, PASI, DLQI 
and Index-16 scores in this study all showed that most 
patients with psoriasis suffer from moderate to severe 
effects of the disease. Further analysis revealed that the 
proportion of patients who chose moderate impact 
among the ten items of the DLQI ranged from 14.4 to 
32.5%, indicating that disease had a moderate impact 
on all aspects of patients’ lives in a large proportion of 
patients. According to the criteria for the clinical clas-
sification of psoriasis severity, the DLQI-NS allowed 
17 additional patients (4.0%) to achieve severe disease 
(PASI > 10 or BSA > 10% and DLQI > 10) [5]. The DLQI-
NS may be useful when treatment plans are involved. In 

this study, both questionnaires showed overall good psy-
chometric properties in psoriasis patients but the con-
struct scores on DLQI-NS were superior to those on the 
DLQI. Additionally, no ceiling effects were found for any 
of the items of either the DLQI-NS or the DLQI scales.

In our study, the results of the patients’ QLQI scores 
indicated that disease had a moderate impact on all 
aspects of life in a large proportion of patients. This find-
ing is similar to those of other studies [25, 26]. Belachew, 
E. A. reported that the QoL of approximately three-
fourths of psoriasis patients was affected, and the sever-
ity of psoriasis ranged from very large to extremely large 
[26]. Psoriasis has a negative impact on the quality of life, 
especially in single and younger patients [25]. However, 
Ahmad Fuat MS reported that approximately 17% of 
patients experienced severe effects of psoriasis on their 
QoL [1]. Due to all participants were included in the 
inpatient department in our study, whereas other stud-
ies were conducted in outpatient settings or in the com-
munity. Generally, the severity of the disease is greater in 
inpatient departments than in outpatient departments. 
The total DLQI-NS score increased 17 patients (4.0%) to 
achieve a severe psoriasis rating (PASI > 10 or BSA > 10% 
and DLQI > 10) [5]. Treatment will not be delayed 
because the disease severity is insufficient. This effect is 
similar to that of the DLQI-R, but our scoring method 
is simpler [20]. The DLQI-NS score method used in this 
study is consistent with the original DLQI scale [5]. This 
may more accurately reflect the impact of the disease on 
a patient, especially in terms of moderate impact. Derma-
tologists may be more efficient if they use the DLQI-NS 
to assess patients’ quality of life and DLQI-NS may be 
useful when treatment plans are involved.

Both the DLQI-NS and DLQI showed overall good psy-
chometric properties in psoriasis patients in this study. 
Both the DLQI-NS and DLQI have good reliability. The 
Cronbach’s alpha coefficient and test–retest reliability 
coefficient of both questionnaires were only slightly dif-
ferent. The Spearman-Brown coefficients and Guttman’s 
half coefficients of the DLQI-NS are better than those of 
the QLQI. The test–retest reliabilities and the split-half 
reliabilities of both questionnaires were excellent which 
were superior to those of Xiao Y’s study [27]. Xiao Y et 
al. [27] assessed the DLQI in a homogeneous population 
under lifetime arsenic exposure and found that the Cron-
bach’s alpha was 0.79 and that the split-half reliability was 
0.77. This may be because the two scoring methods used 
in our study maintained a high degree of consistency.

The DLQI-NS scoring method increased only the mod-
erate influence options in six dimensions of the original 
scale, namely, symptoms and feelings, daily activities, lei-
sure, work and school, personal relationships, and treat-
ment [26].

Table 4 Spearman’s rank correlation coefficients between 
Dermatology Life Quality Index questionnaires and Skindex-16

Skindex-16
Emotions symptoms functions Total 

score
DLQI-NS
 Symptoms and 
feelings

0.43** 0.70** 0.65** 0.69**

 Daily activities 0.52** 0.60** 0.75** 0.71**

 Leisure 0.57** 0.66** 0.81** 0.79**

 Work and school 0.46** 0.58** 0.72** 0.68**

 Personal relationship 0.46** 0.66** 0.73** 0.73**

 Treatment 0.47** 0.51** 0.62** 0.62**

 Total score 0.61** 0.76** 0.91** 0.89**

DLQI
 Symptoms and 
feelings

0.38** 0.66** 0.57** 0.62**

 Daily activities 0.48** 0.57** 0.70** 0.67**

 Leisure 0.51** 0.63** 0.74** 0.72**

 Work and school 0.40** 0.53** 0.63** 0.60**

 Personal relationship 0.42** 0.61** 0.69** 0.68**

 Treatment 0.43** 0.46** 0.55** 0.55**

 Total score 0.55** 0.75** 0.88** 0.84**

Note. **=correlation is significant at the 0.01 level (2-tailed)

Table 5 Floor and ceiling effects of DLQI-NS and DLQI
FE, n (%) CE, n (%)
DLQI-NS DLQI DLQI-NS DLQI

Item1 35(8.2) 36 (8.5) 8(1.9) 23(5.4)
Item2 48(11.3) 46(10.8) 25(5.9) 36(8.5)
Item3 135(31.8) 127(29.9) 11(2.6) 21(4.9)
Item4 105(24.7) 109(25.6) 24(5.6) 27(6.4)
Item5 81(19.1) 91(21.4) 28(6.6) 46(10.8)
Item6 151(35.5) 156(36.7) 12(2.8) 21(4.9)
Item7 126(29.6) 134(31.5) 21(4.9) 30(7.1)
Item8 142(33.4) 143(33.6) 10(2.4) 16(3.8)
Item9 184(43.3) 188(44.2) 14(3.3) 25(5.9)
Item10 106(24.9) 106(24.9) 21(4.9) 30(7.1)
Total score 1 (0.2) 2 (0.5) 1 (0.2) 1 (0.2)
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The DLQI-NS was superior to the DLQI in terms of 
construct validity according to the results of our study. 
Construct validity is a comprehensive judgment process 
that involves synthesizing various indicators, and its anal-
ysis has no fixed judgment criteria. Additionally, all items 
of the DLQI-NS and DLQI showed moderate to strong 
correlations with the total scores, which indicated that 
the structural validity of both questionnaires was good. 
The criterion validity of the DLQI-NS and DLQI were 
good. This was consistent with the results of the original 
scale [28]. However, few studies have shown the criterion 
validity of DLQI [14]. Both the DLQI-NS and DLQI were 
moderately to strongly correlated with the Skindex-16 in 
this study. This result is consistent with previous find-
ings [16]. Interestingly, among the two DLQI correlation 
scales, the symptoms and feelings dimension had the 
lowest correlation coefficient with the emotions dimen-
sion of the Skindex-16, indicating a moderate correla-
tion. Total scores had the strongest correlation with the 
functions dimension of the Skindex-16. It is possible that 
the DLQI, DLQI-NS and Skindex-16 are special scales 
for assessing skin diseases, so they are highly correlated 
and consistent in all aspects related to patients’ quality of 
life [12]. Regarding convergent validity, the total scores 
of the two scales were moderately correlated with the 
BSA and PASI in our study, which was consistent with 
previous findings [29]. Interestingly, neither scale cor-
related with the NRS score. These results contrast with 
those of a recent study with a homogeneous population 
[27]. Xiao’s study in a homogeneous population showed 
that the DLQI was positively correlated with the intensity 
of itching, as assessed by the NRS score [27]. This may 
be because the study populations were different. In our 
study, the itch score of the participants was mild and only 
some patients felt itching. However, the results were sim-
ilar to those of Szabo et al., although the subjects were 
different [12].

No ceiling effects were found for any of the items of 
either the DLQI-NS or the DLQI scales. If more than 
15% of respondents achieved the lowest or highest pos-
sible score, floor or ceiling effects, respectively, were con-
sidered to exist [30]. Eight items of both questionnaires 
exhibited high floor effects. Interestingly, floor effects 
were found for the same items on both questionnaires, 
which was different from the findings of recent studies 
[12]. The relatively high floor effect might lead to con-
tent validity issues, indicating that DLQI items might 
not effectively capture mild HRQoL problems. Further 
improvement studies of the DLQI may be needed to bet-
ter capture problems related to quality of life in patients 
with skin diseases.

Our study has a few limitations. First, the DLQI-NS did 
not change the content of each item of the DLQI, so we 
did not validate the content validity. Because the DLQI 

items have been validated by dermatologists worldwide. 
Second, although the participants were located in west-
ern and southern China, but the study was conducted in 
only one center in China. Multicenter studies should be 
conducted to further demonstrate the value of the DLQI-
NS for assessing HRQoL in psoriasis patients. Third, our 
study was a cross-sectional study without follow-up. A 
follow-up study is needed to validate our findings. In the 
next step, we will perform a multicenter study to validate 
the DLQI-NS.

Conclusion
The DLQI-NS is an effective self-assessment tool for 
assessing skin disease quality of life. The validity and 
reliability of the DLQI-NS were superior to those of the 
DLQI. Moreover, these findings can more accurately 
reflect the extent of the disease’s impact on patients with 
psoriasis, especially in terms of moderate impact. It is 
more conducive to achieving the severe impact of disease 
severity classification stipulated in the guidelines and is 
conducive to the selection of treatment plans for patients. 
However, given the limited sample size of our study, fur-
ther work is required to validate the effective application 
of DLQI-NS in a large cohort. There is currently little 
experience with using DLQI-NS, so, we encourage physi-
cians to try out the DLQI-NS scoring chart and further 
discuss the clinical application of this method.
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