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Background: The Psoriasis Area and Severity Index (PASI) and the Dermatology Life Quality Index (DLQI) are important evaluation
tools for assessing psoriasis severity and guiding treatment options. However, the scores of PASI and DLQI are often inconsistent.
Objective: This study aimed to identify the factors affecting the consistency between PASI and DLQI.

Methods: The retrospective study was based on 4125 patients. We collected the PASI, DLQI, demographic and clinical characteristics
data.

Results: DLQI has a weak correlation with PASI (r=0.37; P<0.001). For the DLQI >10 groups, DLQI has almost no correlation with
PASI (r=0.16; P<0.001). There are 43.60% of mild-to-moderate patients (PASI<10) in the DLQI>10 groups. Our adjusted model
showed that foot (OR=2.109; 95% CI:1.581-2.815) involvement led to the greatest impairment of QoL except for PASI>10
(OR=5.547; 95% CI:3.477-8.845). Furthermore, DLQI impairment was associated with female (OR=1.336; 95% CI:1.071-1.667);
the age of 20-39 subgroup (OR=1.795; 95% CI:1.100-2.930); psoriatic arthritis (OR=1.718; 95% CI:1.208-2.443); higher income
(OR =1.408; 95% CI: 1.067-1.858); family history of psoriasis (OR=1.460; 95% CI:1.131-1.885). Moreover, the influence of exposed
lesions (such as scalp; face; neck; nails; and hands) were positively associated with severely impaired QoL.

Conclusion: Dermatologists should recognize the underestimated disease burden of psoriasis patients and actively identify and treat
mild-to-moderate patients with high burden. In particular, the foot was a significant contributor to the burden.

Keywords: psoriasis, Dermatology Life Quality Index, Psoriasis Area and Severity Index, disease severity, retrospective study, foot

Introduction

Psoriasis is a chronic immune-mediated inflammatory disease characterized by silvery scaly plaques affecting over 60 million
adults and children worldwide." This disease is not only associated with painful, debilitating, obvious physical symptoms but also
with psychological impairments and increased prevalence of depression.” The burden of psoriasis on Health-Related Quality of
Life (HRQoL) is almost equivalent to cancer.® Correct clinical treatment trade off decisions are necessary to mitigate the effects of
psoriasis.

Clinical practice and clinical trials often assess psoriasis severity by the extent and intensity (erythema, scaling, and
induration) of skin involvement, which is guided by the PASL.* Psoriasis severity can also be measured by evaluating the
quality of life (QoL), which can estimate the burden of psoriasis from the patients’ perspectives.” Guidelines recommend
that management and treatment of psoriasis require evaluation of PASI and DLQL® For example, the Rule of Tens
describes “Current Severe Psoriasis” as if BSA involved > 10% or PASI > 10 or DLQI > 10.” However, in light of
existing literature, PASI was not a comprehensive indicator of disease severity, and the importance of the DLQI is
underestimated.® If the patient was assessed solely based on PASI, according to the “Rule of Tens”, patients were
classified as “mild-to-moderate”. They only received topical therapy, even if their DLQI showed severe effects.

Clinical, Cosmetic and Investigational Dermatology 2023:16 443451 443
Received: 8 December 2022 © 2023 Yang et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
A 2nd incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work

Accepted: 28 January 2023
Published: 15 February 2023

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0002-8250-8216
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com

Yang et al Dove

Consistent with the gap, a survey from National Psoriasis Foundation revealed that 30% of “moderate psoriasis” received
topical treatment solely, while 24-36% of patients felt they were untreated.”

In this retrospective study, DLQI, PASI, and demographic and clinical characteristics data were gathered from patients with
psoriasis in China. The objectives of this study were to explore factors affecting the inconsistency between PASI and DLQI.

Materials and Methods
Study Group

This was a single-center retrospective study in patients with chronic plaque psoriasis in China (4125 patients, 1523 women).
All patients came from the specialized psoriasis clinic at Xiangya Hospital. At the time of each patient visit, patients were asked
if they would be willing to provide demographic information and photographs of their skin lesions for retrospective analysis.
After obtaining informed consent from patients, doctors and nurses would conduct structured interviews and take photographs.
The patients: (i) first visited at the Department of Dermatology, Xiangya Hospital, Central South University, from May 2016 to
July 2021, (ii) fulfilled the diagnosis of plaque psoriasis in adults, and (iii) signed written informed consents. The study
followed the Declaration of Helsinki and was approved by the institutional research ethics boards of Xiangya Hospital.

Methods

The demographic characteristics (age, gender, education level, body mass index, marital status, income) and clinical character-
istics (age at onset, disease duration, family history, psoriatic arthritis, and the locations of psoriasis) were collected in a face-to-
face interview by the experienced physicians. The body mass index (BMI) was calculated as the weight (kg)/height (m)2. The
income was divided into three levels: low (<3000 USD/year), medium (3000-11,400 USD/year), and high (>11,400 USD/year).
Currently, China’s annual per capita income is 35,000 RMB/year (4400 USD/year).

Disease severity was assessed using PASI. The assessments are converted into a single score ranging from 0 to 72, with
a higher score associated with maximal disease activity. Psoriasis severity was coded mild (<3 PASI), moderate (3—10 PASI), and
severe (>10 PASI). Moreover, we further counted whether the nails were involved and recorded the distribution of psoriatic
lesions. The nails were evaluated independently. And each patient was photographed after the PASI evaluation. For the
photographs, a trained nurse instructs the patient to take the photo in the photography room next to the clinic each time, and
the photo equipment is a Canon camera. Each patient was required to take a full body photo and scalp, face, neck, upper arms, fore
arms, hands, trunk, perineum, hips, thigh, lower legs, foot. If the nails are involved, additional photographs are taken. The
distribution of psoriatic lesions was assessed by the experienced physicians through photographs. The distribution of psoriatic
lesions is evaluated by an experienced physician through photographs and recorded on a special form.

DLQI is a self-administered questionnaire to assess the QoL of patients suffering from skin diseases.” And the Chinese version
of DLQI is a reliable and valid measure to assess QoL on Chinese psoriasis patients.' The questionnaire consists of 10 questions
covering six aspects of life: daily activities, leisure, symptoms and feelings, personal relationships, work and school, and treatment
of the disease. Each item is scored from 0 to 3. The sum of the individual items provides the total score used for evaluation: 0 to 1 =
no effect on patient’s life, 2—5 = mild effect, 6-10 = moderate effect, 11-20 = severe effect, and 21-30 = significant effect.!!
Patients’ QoL impairment was coded as severe if DLQI>10, so we divided to two groups by DLQI<10 and DLQI>10. All patient
information and photos are stored in the Dermatology Biospecimen Data Base at Xiangya Hospital.

Statistical Analysis

All statistical tests were performed in SPSS 23 (IBM, SPSS Statistics 23). Continuous variables were presented as means
+ standard deviation (S.D.). Discontinuous variables were described using percentages of each modality and were
analyzed using the Chi-square test. A correlation analysis was performed using Spearman rank order correlation test.
Variables having a P-value <0.1 on the univariate analysis were included in multivariable analysis. We did not impute
other variables because of the low rate of missing values. Odds ratio (OR) and 95% confidence interval were used to
present the effect size of the associations. P <0.05 was considered indicative of a statistically significant difference.
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Results
A total of 4125 patients (1523 females, 36.9%) with psoriasis were included in the study. We completed PASI scores for 3791
patients and ultimately recorded the specific involvement sites of psoriasis for 3417 patients (Supplementary Table 1). The nail

assessment was assessed for a total of 4004 patients (Table 1). The mean age of all participants was 40.16+15.71 years; the
mean disease duration was 8.50+8.67 years; the mean PASI was 8.86+8.14 (Table 1 and Table 2). Approximately 50% of
patients reported moderate to severe QoL impairment (DLQI>5) (Figure 1).

To detect correlations between PASI and DLQI, we performed two correlation analyses. Figure 2A shows that the
correlation is moderate to low between DLQI and PASI (r=0.37, P<0.001, Figure 2A). However, the correlation between
DLQI and PASI is almost irrelevant in the subjects who have severely impaired QoL (DLQI>10) (r=0.16, P<0.001,
Figure 2B). In addition, we found there are 7.7% of mild patients (PASI<3) and 14.1% of moderate patients (PASI 3-10)
reported DLQI>10 (Figure 1). Overall, these results indicate that the consistency between PASI and DLQI was poor.
Taken together, we thought that PASI might not fully reflect the disease severity.

Clinical Features Affect the Consistency of PASI and DLQI

Even though PASI and DLQI are the indicators to assess the severity of psoriasis, they weigh different aspects of the
disease.'” Firstly, to find the factors affecting DLQI, we divided all the subjects into two groups according to whether

Table | DLQI Scores According to Demographic and Socioeconomic Factors in Patients with

Psoriasis

Characteristics Total DLQI <I0 DLQI >10 P
N=4125 N=3103 N=1022

Age (year), mean £ SD 40.16£15.71 40.12£16.10 40.29£14.50 0.752

Age categories, n (%) <0.001

<20 386 (9.4) 327(10.5) 59(5.8)

20-39 1658 (40.2) 1187(38.3) 471(46.1)

40-59 1642 (39.8) 1246(40.2) 396(38.7)

260 439 (10.6) 343(11.1) 96(9.4)

Sex, n (%) 0.058

Male 2602 (63.1) 1932(62.3) 670(65.6)

Female 1523 (36.9) 1171(37.7) 352(34.3)

Education level, n (%) N=4084 0317

< High school 1708 (41.4) 1312(42.4) 396(39.9)

College 962 (23.3) 715(23.1) 247(24.9)

Graduate school 1414 (34.3) 1064(34.4) 350(35.2)

BMI(Kg/m2), mean £ SD 23.47+3.98 23.47+4.01 23.48+3.91 0.902

BMI(Kg/m2) categories, n (%) 0.182

<18.5 372 (9.0) 289(9.3) 83(8.1)

18.5-23.9 1974 (47.9) 1458(47.0) 516(50.5)

24-279 1054 (25.5) 811(26.1) 243(23.8)

228 725 (17.6) 545(17.6) 180(17.6)

Marital status, n (%) 0.002

Single 886 (21.5) 702(22.6) 184(18.0)

Married 3239 (78.5) 2401(77.4) 838(82.0)

Income (USDlyear), n (%) N=3813 0.014

<3000 1933 (46.9) 1513(53.6) 420(47.1)

3000-11,400 1124 (27.2) 845(29.9) 279(32.1)

>11,400 636 (15.4) 465(16.5) 171(19.7)

Note: For education level, there were 4| missing values; for income, there were 312 missing values.

Abbreviations: SD, Standard Deviation; IQR, interquartile range; BMI, body mass index; USD, United States dollar; DLQI,

Dermatology Life Quality Index.
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Table 2 DLQI Scores According to Clinical Factors in Patients with Psoriasis

Characteristics Total DLQI <I0 DLQI >10 P
N=4125 N=3103 N=1022

Age at onset 31.66£15.23 | 32251557 | 29.87+14.02 <0.001

Age at onset categories, n (%) <0.001

<40 2878 (69.8) 2183(70.4) 797(78.0)

>40 1247 (30.2) 920(29.6) 225(22.0)

Disease duration(year), mean £ SD 8.50+8.67 7.87+8.34 10.42+9.37 <0.001

Disease duration categories, n (%) <0.001

<10 1247 (30.2) 794(25.6) 377(36.9)

>10 2878 (69.8) 2309(74.4) 645(63.1)

Family history of psoriasis, n (%) 0.003

Yes 658 (16.0) 465(15.0) 193(18.9)

No 3467 (84.0) 2638(85.0) 829(81.1)

PASI 8.86+8.14 7.27+6.77 13.15£10.23 <0.001

PASI categories, n (%) N=3791 <0.001

<3 873 (21.2) 780(27.2) 93(10.2)

3-10 1756 (42.6) 1425(49.7) 331(36.3)

>10 1152 (27.9) 664(23.1) 488(53.5)

Comorbidity, n (%)

Psoriasis arthritis 287 (6.96) 197(6.3) 90(8.8) 0.007

Site of psoriasis, n (%) N=3417

Scalp 2775 (81.2) 2079(79.4) 696(87.2) <0.001

Face 862 (25.2) 585(22.3) 277(34.7) <0.001

Neck 471 (13.8) 291(11.1) 180(22.6) <0.001

Upper arms 2332 (68.2) 1677(64.0) 655(82.1) <0.001

Fore arms 2522 (73.8) 1842(70.3) 680(85.2) <0.001

Hands 896 (26.2) 588(22.5) 308(36.6) <0.001

Trunk 1933 (56.6) 1491(60.7) 342(42.9) <0.001

Perineum 104 (3.2) 84(3.2) 20(2.5) 0313

Hips 1633 (47.8) 1130(43.1) 503(63.0) <0.001

Thigh 2347 (68.7) 1685(64.3) 662(83.0) <0.001

Lower legs 2765 (80.9) 2058(78.6) 707(88.6) <0.001

Foot 441 (12.9) 264(10.1) 177(22.2) <0.001

Nails N=4004 0.063
582 (14.5) 455(15.1) 127(12.7)

Notes: For PASI, there were 334 missing values; for the sites of psoriasis(scalp, face, neck, upper arms, fore arms, hands,
trunk, perineum, hips, thigh, lower legs, foot), there were 708 missing values; for nails, there were 121 missing values.
Abbreviations: SD, Standard Deviation; DLQI, Dermatology Life Quality Index; PASI, Psoriasis Area and Severity Index.

their DLQI scores were>10. We found no significant differences in age in the two groups, but the 20-39 subgroup is
significantly higher in the DLQI>10 group after stratified analysis (46.1% vs 38.3%, P < 0.001). Compared to the
DLQI<10 group, the DLQI>10 group had a younger mean age at diagnosis (29.87+14.02 years vs 32.25£15.57 years, P <
0.001) and experienced a significantly longer duration of disease (7.87+£8.34 years vs 10.42+9.37 years, P < 0.001). The
DLQI >10 group showed significantly higher PASI scores than the DLQI<10 group (13.15+£10.23 vs 7.2746.77, P <
0.001). Moreover, the percentage of family history of psoriasis and higher income and psoriasis arthritis, and marital
status were slightly higher in the DLQI >10 group. No obvious differences were found in sex ratio, BMI, and education
levels between the two groups (P>0.05, Table 1 and Table 2).

Secondly, the PASI is an objective evaluation standard, which has different weights according to the surface area of the
four different body regions (headx0.1, armsx0.2, trunk=0.3, and legsx0.4). However, this weighting does not consider how
psoriasis affects the small body areas (eg, foot, scalp, face, neck, hands, nails) and the burden of psoriasis on quality of life.'*'*
We believe that this is the main reason for the consistency of PASI and DLQI. Hence, we compare the anatomical distribution
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Figure | Distribution of Dermatology Life Quality Index (DLQI) score with different severity of psoriasis.

Notes: More than half of the patients with psoriasis showed a moderate to severe QoL impairment. The percentiles indicate the distribution of patients with different PASI
in different DLQI subgroups. For example, the distribution of patients with PASI <3 was: 20.5% in the 0—| group; 47.8% in the 2-5 group; 24.1% in the 6—10 group; 7.1% in
the 11-20 group;0.6% in the 21-30 group. DLQI categories: 0—1 = no effect on patient’s life, 2—10 = small / moderate effect, | |-20 = very large effect, and 21-30 = extremely
large effect.

Abbreviations: DLQI, Dermatology Life Quality Index; QoL, quality of life; PASI: Psoriasis Area and Severity Index.
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Figure 2 Scatter plot and correlation analysis of PASI (A) and DLQI (B).
Notes: The scatter plot (A) shows the Spearman correlation between DLQI and PASI. The scatter plot (B) shows the Spearman correlation between DLQI and PASI in the
subjects who have severely impaired QoL (DLQI>10).

of lesions in the two groups. It should be added that since some patients refused to be photographed. In the study, we
performed a regional classification of lesions on a total of 3417 patients. For the sites of psoriasis, there were 708 patients were
not rated and for nails 121 patients were not rated. We found that the proportion of small areas such as scalp (87.2% vs 79.4%,
P <0.001), face (34.7% VS 22.3%, P < 0.001), neck (22.6% vs 11.1%, P < 0.001), hands (36.6% vs 22.5%, P < 0.001), hips
(63.0% vs 43.1%, P < 0.001), foot (22.2% vs 10.1%, P < 0.001) are significantly increased in the DLQI>10 group (Table 2).

Foot Involvements Had the Most Significant Impact on the Consistency Between PASI
and DLQI

To verify the small body areas may increase the severity of psoriasis, which is less sensitive to change at PASI below
10. We used an adjusted model to examine the impact of small body areas on DLQI. The most striking finding was
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that foot most impacting DLQI (odds ratio [OR] 2.110; 95% confidence interval [CI]1.603-2.778). Moreover, the
influence of exposed lesions (such as scalp, face, neck, nails, and hands) were positively associated with severely
impaired QoL. In addition, female (OR=1.336, 95% CI:1.071-1.667), the age of 20-39 subgroup (OR=1.795, 95% CI:
1.100 —2.930), psoriatic arthritis (OR=1.718, 95% CI:1.208-2.443), higher income (OR = 1.408, 95% CI: 1.067—
1.858), family history of psoriasis (OR=1.460, 95% CI:1.131-1.885) were associated with high impairment in DLQI
(Table 3). In light of these data, we believe that small sites difficult to quantify by PASI do increase the severity of
psoriasis, resulting in the inconsistency between PASI and DLQI. Moreover, the foot was the most important risk

factor.

Table 3 Factors Affecting Quality of Life in Patients with Psoriasis
Variables OR (95% CI) P OR ? (95% CI) P
Female 0.867(0.748,1.005) 0.058 1.336(1.071,1.667) 0.01
Age
<20 Ref Ref
20-39 1.418(1.104,1.821) 0.006 1.795(1.100,2.930) 0.019
40-59 1.136(0.882,1.462) 0.325 1.202(0.809,1.786) 0.363
260 0.645(0.451,0.922) 0.016 0.814(0.416,1.592) 0.012
Marital status
Married 1.332(1.112,1.595) 0.002 1.125(0.830,1.524) 0.449
Income (USD/year)
<3000 Ref
3000-11,400 1.189(1.000,1.414) 0.05 1.248(0.986,1.580) 0.066
211,400 1.325(1.078,1.628) 0.007 1.408(1.067,1.858) 0.016
Family history of psoriasis 1.321(1.098,1.589) 0.003 1.460(1.131,1.885) 0.004
Age at onset
240 Ref Ref
<40 1.493(1.263,1.764) <0.001 1.562(1.101,2.217) 0.012
Disease duration
<10 Ref Ref
>10 0.588(0.506,0.684) <0.001 0.923(0.715,1.192) 0.54
PASI
<3 Ref Ref
3-10 1.948(1.532,2.492) <0.001 1.888(1.267,2.814) 0.002
210 6.164(4.826,7.873) <0.001 5.547(3.477,8.848) <0.001
Comorbidity
Psoriasis arthritis 1.424(1.098,1.848) 0.008 1.718(1.208,2.443) 0.003
Site of psoriasis
Scalp 1.772(1.411,2.227) <0.001 1.340(1.003,1.790) 0.047
Face 1.849(1.556,2.196) <0.001 1.306(1.003,1.650) 0.025
Neck 2.330(1.896,2.863) <0.001 1.363(1.033,1.798) 0.029
Upper arms 2.573(2.111,3.135) <0.001 1.559(1.100,2.210) 0.013
Fore arms 2.431(1.965,3.007) <0.001 0.959(0.663,1.388) 0.824
Hands 2.171(1.833,2.572) <0.001 1.533(1.211,1.939) <0.001
Trunk 0.485(0.413,0.569) <0.001 0.167(0.132,0.211) <0.001
Perineum 0.776(0.473,1.272) 0314 0.758(0.419,1.370) 0.359
Hip 2.247(1.908,2.645) <0.001 1.218(0.996,1.536) 0.095
Thigh 2.698(2.207,3.299) <0.001 1.864(1.300,2.673) 0.001
Lower legs 2.118(1.670,2.685) <0.001 0.906(0.597,1.375) 0.642
Foot 2.543(2.061,3.136) <0.001 2.110(1.603,2.778) <0.001
Nails 1.221(0.989,1.509) 0.064 1.441(1.091,1.903) 0.01

Notes: OR?, adjusted by sex and age, marital status, income, family history of psoriasis, age at onset, disease duration,

comorbidity, site of psoriasis.

Abbreviations: Cl, Confidence Interval; USD, United States dollar; PASI, Psoriasis Area and Severity Index.
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Discussion

As mentioned earlier, many countries often used assessment indicators PASI and DLQI to assess the severity and monitor
disease response to treatment, and guide reimbursement decisions.'”'” For example, European systemic treatment
guidelines define moderate-to-severe psoriasis as PASI >10."> Those with lower PASI would likely be treated with
topical medications only even DLQI indicating severe disease. Hence, PASI may not fully measure the impact of disease
severity, resulting in undertreatment. Moreover, there is limited research on the possible factors for the inconsistency of
PASI and DLQI. Our study summarized the possible features that impact the inconsistency. Importantly, we found foot
was the most important risk factor.

Consistent with former findings,'® our study also reported the inconsistency of PASI and DLQI by revealing a weak
correlation between PASI and DLQI (r=0.37, P<0.001). Besides, we found that PASI and DLQI have almost no
correlation between values of DLQI >10 from our real-world data (r=0.16, P<0.001), which in accordance with one
study reported that patients with DLQI >10 also reported PASI mostly lower than 10.® However, there are also some
studies that reported a good correlation between PASI and DLQI. The possible reason for this is that only patients with
PASI >10 were allowed to enter clinical trials.'>** Additionally, in a Swedish registry study, decisions for biologic
treatment were more strongly associated with PASI than DLQI, which demonstrated that the relevance of the DLQI may
be underestimated in clinical practice.?'

Our studies also supported that women, higher income, psoriatic arthritis, family history of psoriasis, and special sites
(foot, scalp, face, neck, nails, hands) lead to a higher burden of disease is consistent with former studies.??2* However, if
they had a PASI lower than 10, they could easily be considered mild rather than moderate to severe psoriasis. The DLQI
outperforms the PASI in terms of indicating patient suffering and social costs.>> Although the direct overall impression of
the disease activity is predominated by the visual impression of skin disease as reflected by the PASI. It is remarkable
that special sites were not sensitive to PASI can bring a high impact on functional or psychosocial well-being.?® >
Besides, the impact of palmoplantar psoriasis on QoL can be enormous when it affects walking or working. It may be due
to the fact that the foot is a weight-bearing area, associated with daily activities, and that the plantar aspect of the foot is
more dependent on topical medications.”® To rescue psoriasis patients with underestimated disease burden, we need to
see the individual patient in their own specific setting. Thus, evaluation scales were developed that specifically measure
disease impact in these areas such as Nail Psoriasis and Severity Index (NAPSI).?’ Furthermore, new scoring systems
that consider both the severity of psoriatic lesions and indicators of quality of life may provide better guidance in
determining the required treatment options such as the Brigham Scalp Nail Inverse Palmoplantar Psoriasis Composite
Index** and Delphi Consensus.”’

Several limitations of this study must be considered. Our results are based on an analysis of retrospective study, which
does not permit longitudinal assessment of disease severity. However, our findings are from a cohort of more than four

thousand patients with psoriasis.

Conclusion

In general, we should be aware that defining severe psoriasis is fraught. Our data showed the inconsistency between PASI
and DLQI. Existing assessment criteria are not sufficient to measure patient burden. Data has also shown some features
that need to be focused on the patients with lower PASI. Significantly, the foot is probably the most influential factor for

inconsistency.
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