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Abstract

Background: Cutaneous lupus erythematosus (CLE) is a potentially disfiguring, chronic 

autoimmune disease with extremely variable skin manifestations, negatively affecting quality of 

life (QoL) of patients. Patient-reported outcome (PRO) measures used in assessing QoL in CLE 

patients have been either generic or developed without input from patients with CLE.

Objectives: To demonstrate the reliability and validity of a disease-specific QoL measure for 

CLE – the cutaneous lupus erythematosus quality of life (CLEQoL).

Methods: A total of 101 patients with a clinical diagnosis of CLE were recruited, and each 

patient was asked to complete the CLEQoL. Internal consistency was used as a measure of 

reliability. Validity was measured in two ways – structural validity via exploratory factor analysis 

and convergent validity via Spearman correlations between CLEQoL and the Short Form 36 

(SF-36). Patient demographic and disease characteristics were collected. Data was analyzed using 

SPSS and significance was set to p<0.05.

Results: The average age of our CLE patients was 48±13 with discoid lupus (n=72, 71.3%) 

being the most predominant CLE subtype. Patients were mostly female (n=88, 87.1%) and 

African-American/Black (n=59, 58.4%). Internal consistency ranged from 0.67 to 0.97. A total of 

five domains, functioning, emotions, symptoms, body image/cosmetic effects and photosensitivity, 

were extracted with a total explained variance of 71.06%. CLEQoL-related domains correlated 

with SF-36 domains (r ranging from −0.39 to −0.65).

Conclusion: The CLEQoL was found to be a valid and reliable PRO measure for assessing QoL 

in patients with CLE. Demonstrating that the CLEQoL has strong psychometric properties is an 

important step towards the development of a disease-specific PRO measure that future clinical 

trials can use.
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INTRODUCTION

Cutaneous Lupus Erythematosus (CLE) is a chronic autoimmune disease that often 

manifests as photo-distributed lesions of various subtypes on the skin.1,2 CLE patients may 

have skin lesions as an isolated cutaneous manifestation or have systemic involvement with 

systemic lupus erythematosus (SLE). While the pathophysiology of CLE is not fully 

understood, it is hypothesized that genetic, hormonal, immunological abnormalities, and 

environmental factors influence disease development and progression.3,4 Common 

symptoms often range from fatigue, pain, alopecia, to photosensitivity, all of which affect 

functional and emotional aspects of quality of life (QoL).5–7 Due to the subjective nature of 

CLE symptoms, it is beneficial to use patient-reported outcomes (PROs) correctly to assess 

disease progress and development.

PRO measures can either be generic or disease-specific, and allow for patients to directly 

report their health conditions without interpretation of their condition by a clinician, or third 

party.8 Generic measures are less suitable in identifying issues that are important to patients, 

especially with subjective symptoms as observed in CLE. Disease-specific measures, on the 

other hand, are specific to areas of interest (i.e., population, problem, domain or function),
9,10 and are also more likely to be of clinical relevance.8

Currently, there are a limited number of PRO measures used in patients with CLE. Findings 

from a systematic review11 reported that the QoL instruments commonly used in CLE 

patients are Dermatology Life Quality Index (DLQI),12 Skindex-29,13 and Short Form 36 

(SF-36),14 and Visual Analog Scale (VAS).6 However, because CLE patients were not 

involved in the development of these instruments,12 these measures may not capture all 

issues relevant to CLE. For example, the Skindex-29,13 a commonly used QoL questionnaire 

for skin diseases,1–3,7,15–18 lacks questions addressing concerns unique to patients with CLE 

such as avoidance of sun exposure. As a result, the cutaneous lupus erythematosus quality of 

life (CLEQoL) was developed to include additional CLE-specific domains like body image 

and photosensitivity, thanks to inputs from CLE patients via focus groups,19 and the 

Skindex-29+3, which contains three additional CLE-specific questions on photosensitivity 

and alopecia.2,3,15

Regardless of whether a PRO measure is generic or disease-specific, it must demonstrate 

satisfactory psychometric properties including reliability, responsiveness to changes 

(sensitivity), and validity in the measured domain.8 In order for CLE PRO measures to be 

used in future drug development and clinical trials, as well as in clinical practice, it is 

important to ensure its validity and reliability. Therefore, this study aimed to determine the 

reliability and validity of the CLEQoL.
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PATIENTS AND METHODS

Using a survey design, questionnaires were administered to a cohort of patients with CLE 

who were recruited in the outpatient dermatology clinics of University of Texas (UT) 

Southwestern Medical Center and Parkland Health and Hospital System from May 2016 to 

November 2017. All patients had a clinical diagnosis of CLE, were aged ≥ 18 years, and 

were able to understand written and spoken English. Informed consent was obtained from all 

study participants, and the study protocol was approved by the institutional review boards at 

The University of Texas (UT) at Austin (2015–09-0041) and UT Southwestern (STU 

102015–056).

Instruments

The cutaneous lupus erythematosus quality of life (CLEQoL) has 36 questions (Fig. 1); 29 

questions from Skindex©, three additional lupus-specific questions (such as photosensitivity 

and alopecia) from the Skindex-29+32,3,15, and four questions from the vitiligo-specific 

quality of life (VitiQol)20 instrument that were validated via focus groups with CLE patients.
15, 21 Permission to use and modify both Skindex and VitiQol was obtained from the original 
creators (MM Chren, RV Kundu) and distributors (Mapi Research Trust). Similar to the 

Skindex,13 the CLEQoL asks patients to assess how often (never, rarely, sometimes, often, 

all the time) they experienced a given effect. Then, scores of 0 (never), 25 (rarely), 50 

(sometimes), 75 (often), and 100 (all the time) are assigned to each question. The scores are 

averaged per domain from the scale of 0–100, with higher numbers indicating worse quality 

of life.

The Short Form 36 (SF-36)14 is a generic QoL scale with 36 items and eight domains 

(physical functioning, role-physical, bodily pain, general health, vitality, social functioning, 

role-emotional, and mental health). Each subscale is transformed onto a 0–100 scale and 

converted into a norm-based score (using a mean of 50 and an SD of 10 for the U.S. general 

population). Two overall summary scores were obtained – Physical Component Summary 

(PCS) and Mental Component Summary score (MCS) scores. Summary scores were 

transformed to have a mean of 50 and standard deviation of 10, with higher scores indicating 

a higher QoL. The SF-36 has been used concurrently with the Skindex-29 and DLQI to 

examine QoL in CLE patients.2, 15, 22

Additional demographic and disease characteristics such as age, gender, educational level, 

race/ethnicity, marital status, disease duration, predominant CLE subtype, disease damage 

and activity (as measured by the Cutaneous Lupus Activity and Severity Index (CLASI)),21 

and Visual Analog Scales (VAS)6 assessing pain,22 fatigue,23 and pruritus/itch,24 were 

collected from patients.

Data Analysis

Cronbach’s alpha (α),24 was used to assess the internal consistency of the CLEQoL,25 

where an acceptable value of internal consistency was α ≥ 0.60.25 An exploratory factor 

analysis was conducted via a maximum likelihood test to examine the goodness-of-fit 

(structural validity) of the identified factor structure of the 36 items on the CLEQoL. The 
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Kaiser–Meyer–Olkin (KMO) test and Bartlett’s test of sphericity were used to check the 

adequacy of the study sample and the factor analysis model.26,27 KMO values <0.50 indicate 

that the data and sample are not adequate to conduct validity analyses. Therefore, a KMO 

>0.50 and p<0.05 was deemed significant for the Bartlett test of sphericity. The number of 

factors were determined based on eigenvalues >1, visual examination of the scree plot to 

determine the number of eigenvalues where the slope of the curve is leveling off (the 

“elbow”), and items with absolute loading values of 0.3.28 The final factors were extracted 

using principal axis factoring with Varimax rotations and were operationalized and 

descriptively labeled.

Convergent validity was determined by comparing similar domains on the CLEQoL with the 

SF-36 using the Spearman correlation coefficient (r). The Spearman correlation coefficient 

was interpreted as follows: r > 0.5, strong relationship; r = 0.35 to 0.5; moderate 

relationship, r = 0.1 to 0.3; weak relationship, and r < 0.1; none or very weak relationship.
25,26 We also determined floor and ceiling effects. All statistical analyses were conducted 

using SPSS version 24.

RESULTS

A total of 101 patients were recruited into the study. Patient demographics and disease 

characteristics are detailed in Table 1. The average age of patients was 48±13 years, and the 

average disease duration was 10±11 years. The majority of the participants were female 

(n=88, 87.1%) and African-American (n=59, 58.4%). Most participants were single (n=42, 

41.5%); had discoid lupus (n=72, 71.3%) and had college degrees (n=39; 38.6%). Floor and 

ceiling effects were determined by assessing the proportion of respondents with the highest 

or lowest possible value on the CLEQoL scale. These effects were considered present when 

more than 15% of the respondents show these values.27,28 There were no floor and ceiling 

effects.

Reliability

Cronbach’s alpha coefficient (α) was used as a measure of internal consistency of the items. 

The average item score corresponding to the domains on the scale and the Cronbach’s alpha 

values are presented in Table 2. The overall Cronbach’s alpha coefficient of the scale was 

0.97, while the coefficient values of the subscales ranged from 0.67 to 0.95.

Validity

Structural Validity—An exploratory factor analysis was conducted on the CLEQoL to 

determine its structural validity. The KMO value was 0.902 indicating that the data and 

sample were adequate for the factor analysis. In addition, the approximate Chi-square value 

of the Bartlett test of sphericity (χ2 = 3005.79, df = 630, p<0.001) confirmed that the factor 

model was appropriate. These two tests showed the suitability of the data for exploratory 

factor analysis. Principal component analysis and Varimax rotation were used for the 

exploratory factor analysis. Five factors/subscales were identified; three conformed to the 

initial subscales from the original Skindex, corresponding to symptoms, emotions, and 

functioning. Two additional contributions to these existing factors/subscales were body 
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image/cosmetic effects and photosensitivity (Table 3). The distribution of the CLEQoL total 

scores and subdomains are shown in the box plot in Fig. 2. As shown in Table 3 and the 

scree plot (Fig. 3), the five factors that reported eigenvalues greater than 1, accounting for 

71.06% of the variance, were extracted. Overall, the five subscales assessed overall QoL 

specific to CLE patients. The factor loadings, in bold font, of all items were significant and 

ranged from 0.42 to 0.85.

Convergent Validity—The domains of the CLEQoL were confirmed using the 

corresponding domains of the SF-36, VAS scales,22–24 and other clinical variables like the 

CLASI.21 The results demonstrated evidence of convergent validity when compared with 

corresponding domains on the SF-36 (Table 4). A medium-to-strong significant correlation 

was detected between the CLEQoL items and the equivalent SF-36 items as reported in 

Table 4. As expected, the functioning domain of the CLEQoL had good correlations with the 

physical functioning (r=−0.47, p <0.001), bodily pain (r=−0.45, p <0.001), role-physical (r=
−0.39 p <0.001), and social functioning (r=−0.65, p <0.001) domains of the SF-36. The 

emotions domain of the CLEQoL correlated well with mental health (r=−0.57, p <0.001), 

role-emotional (r=−0.50, p <0.001), and vitality (r=−0.45, p <0.001) of the SF-36.

CLASI activity correlated positively with the functioning (r=0.24 p <0.05), emotions 

(r=0.26, p <0.05), and symptoms (r=0.32 p <0.05) domains, while CLASI damage correlated 

positively with the body image/cosmetic effects (r=0.41 p <0.001) and photosensitivity 

(r=0.25 p <0.05). The three VAS measurements all correlated positively with the five 

CLEQoL domains (r=0.35–0.66, p<0.001) (Table 5).

DISCUSSION

Having a disease-specific PRO measure to assess QoL in CLE, as demonstrated in the 

current study, is a relatively new effort and fills a critical gap in the literature. Before now, 

PRO measures currently used in assessing QoL in CLE were either generic2,15,22 or did not 

contain CLE-specific measures.12,13 The CLEQoL was therefore developed as a tool to 

capture the important and relevant domains important to CLE patients. In this study, we 

tested the reliability and validity of the CLEQoL in patients with CLE. We found that all 

domains of the CLEQoL had good internal consistency, indicating that the 36 items of the 

scale converge on the same construct. This acceptable reliability (as measured by internal 

consistency) of the CLE domains is similar to findings from the Skindex.13

The CLEQoL also demonstrated substantial structural and convergent validity. Regarding 

the structural validity of the CLEQoL (36 items), the cumulative variance explained by the 

five domains was 71.06% of the total variance of the scale. This is an acceptable threshold, 

as a scale should explain at least 50% of the total variance.29 An exploratory factor analysis, 

without fixing the number of factors to be extracted, was performed to determine the number 

of factors. According to the exploratory factor analysis, the CLEQoL was found to have five 

domains which are two more domains than the Skindex has. The first three factors, 

functioning (12 items), emotions (10 items), and symptoms (7 items) were in accordance 

with the Skindex.2,3,7,15,16,18 The additional two domains correspond to body image/

cosmetic issues (4 items) and photosensitivity (3 items), which are CLE-specific attributes 
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that have been reported to be important to patients in qualitative and cross-sectional studies.
2,3,15,19 The CLEQoL was observed to exhibit acceptable convergent validity when 

compared with the generic QoL scale, the SF-36. The medium-to-strong significant 

correlations between the majority of the items in the CLEQoL and the corresponding SF-36 

domains indicated acceptable convergent validity. Also, the negative correlations are 

expected given the difference between how the CLEQoL and SF-36 are scored.

Several limitations of this study must be considered. First, the collected data were based on 

self-reported questionnaires, which may be prone to recall bias that could affect the 

reliability of the responses. Then, the research design was cross-sectional which did not 

allow for estimating time-tested parameters and detection of responsiveness to change and 

minimal clinically important differences of the CLEQoL. As a result, we are planning future 

longitudinal studies to estimate these parameters. The inclusion and exclusion criteria used, 

while useful in delineating the study, might have limited the generalizability of our study 

findings to all CLE patients. For example, our study was conducted in one tertiary center, 

and thus future, larger studies that involve heterogeneous patients are required. Also, as a 

generic measure (SF-36) was compared with the disease-specific measure (CLEQoL), future 

studies could compare the CLEQoL with other dermatology measures. While the current 

study only employed exploratory factor analysis to determine the structural validity of the 

CLEQoL scale, future studies are needed to conduct confirmatory factor analysis via the use 

of structural equation model. These analyses can be used to test the relationship between 

observed variables and the underlying constructs or even test and compare the significance 

of the additional items on the CLEQoL with the original Skindex-29. The CLEQoL scale 

contains 36 items, which could present with response burden that might limit its routine use 

and feasibility in clinics and smaller research studies. As a result, future studies are needed 

for further refinement of the scale via item reduction techniques like the receiver operating 

characteristic (ROC) curve.29 Finally, discriminant validity, which could be used to 

discriminate CLE group with different disease activities and damage score (as measured by 

the CLASI) was not assessed in this study.

CONCLUSION

We have demonstrated strong reliability and validity of the disease-specific QoL PRO 

measure – CLEQoL. This study addresses a critical need in developing a CLE-specific PRO 

measure that adequately represents CLE patients’ perspectives on their skin disease. This is 

an important initial step in improving clinical trial designs in CLE where patients can 

provide sufficient input into which treatments work well.
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What’s already known about this topic?

– Cutaneous lupus erythematosus (CLE) negatively affects the quality of life 

(QoL) of patients.

– Assessing QoL in patients with CLE have mostly entailed instruments that 

were not specific to CLE.

What does this study add?

– The CLEQoL demonstrated sufficient reliability, structural and convergent 

validity in assessing QoL in CLE patients.
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Fig. 1. 
The final CLE-specific quality of life measure – CLEQoL
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Fig. 2. 
Boxplot for patients’ scores on the total CLEQoL scores and subdomains
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Fig. 3. 
Scree plot of the eigenvalues and number of factors in the CLEQoL scale
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Table 1:

Patient demographic and disease characteristics (N=101)

Characteristics Frequency (%) Mean±SD

Age 48±13

Gender

 Female 88 (87.1)

 Male 13 (12.9)

Education
a

 Lower than High School 15 (14.9)

 High School 32 (31.7)

 College 39 (38.6)

 Graduate Degree 11 (10.9)

Race

 African-American/Black 59 (58.4)

 Caucasian 26 (25.7)

 Hispanic 12 (11.9)

 Asian 2 (2.0)

 Other 2 (2.0)

Marital Status
a

 Single 42 (41.6)

 Married/Domestic Partner 39 (38.6)

 Divorced 11 (10.9)

 Separated 3 (3.0)

 Widow 1 (1.0)

Disease Duration (yrs.) 10±11

PPredominant CLE Subtype

 Chronic CLE

  Discoid Lupus Erythematosus (DLE) 72 (71.3)

  Tumid Lupus 11 (10.9)

  Lupus Panniculitis 1 (1.0)

 Subacute Lupus Erythematosus (SCLE) 11 (10.9)

 Acute Lupus Erythematosus (ACLE) 6 (5.9)

CLASI Activity 5.16±5.72

CLASI Damage 7.95±6.72

Pain VAS
b 3.23±3.51

Itch VAS
b 3.61±3.47

Fatigue VAS
b 5.11±3.45

a
Total does not equal 101 because of missing responses
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b
VAS=Visual Analog Scale
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Table 4:

Convergent validity for similar domains in CLEQoL and SF-36 (n=101)

CLEQoL SF-36 Pearson r

Functioning

Physical functioning
−0.47

**

Bodily pain
−0.45

**

Role-physical
−0.39

**

Social functioning
−0.65

**

Emotions

Mental health
−0.57

**

Role-emotional
−0.50

**

Vitality
−0.45

**

CLEQoL: Cutaneous lupus erythematosus quality of life scale; SF-36: Short Form 36;

**
p<0.001
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Table 5:

Convergent validity for CLEQoL Domains and Clinical Variables (n=101)

CLEQoL CLASI Activity CLASI Damage Pain VAS Itch VAS Fatigue VAS

Functioning
0.24

* 0.14
0.50

**
0.47

**
0.54

**

Emotions
0.26

* 0.13
0.37

**
0.42

**
0.47

**

Symptoms
0.32

*
0.24

*
0.65

**
0.66

**
0.55

**

Body image/ cosmetic effects 0.19 0.41
**

0.41
**

0.46
**

0.50
**

Photosensitivity 0.16
0.25

*
0.35

**
0.37

**
0.47

**

CLEQoL: Cutaneous lupus erythematosus quality of life scale; VAS: Visual Analog Scale;

*
p<0.05;

**
p<0.001
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