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1. Introduction 

Due to technological advancements and health and social developments in 

countries worldwide, life expectancy has significantly increased. This transformation of 

life phases presents new challenges to societies in the 21st century, and a considerable rise 

in healthcare costs has accompanied these innovations. This situation places an enormous 

burden on governments as social security expenditures gradually increase, and the range 

of available pharmaceutical products and active substances continues to expand [1]. 

Clinical and financial protocols regulate the provision of the health services in most 

developed countries, including Hungary. More than the mere diagnosis may be required 

to qualify for specific treatments, which encompass higher-cost technologies. 

Consequently, specific health outcomes, such as disease severity and health-related 

quality of life (hereinafter: HRQoL) measured by standardized instruments, have become 

significant factors in making clinical and financing decisions [2-4]. Often meeting a 

specific level of disease severity or HRQoL impairment is a prerequisite to be eligible for 

certain health interventions. 

Skin diseases are among the most prevalent diseases, with over 3,000 known skin 

conditions worldwide [5]. Both acute (e.g., infections) and chronic skin diseases (e.g., 

atopic dermatitis or psoriasis) often have a substantial negative effect on patients’ lives 

which cause a significant burden directly for the patients and indirectly for their families. 

In general, few skin diseases shorten one's life; however, they could have a major impact 

on the patients’ HRQoL [6-9]. Based on the evaluation of the Global Burden of Disease 

Study, skin diseases were ranked the 7th largest nonfatal disease burden worldwide in 

2019 [10]. Therefore, improving patients’ life HRQoL is one of the fundamental aims of 

healthcare [11,12]. 

The burden of disease can be defined as the total consequences, encompassing 

health or social aspects as well as costs to the patients or the society, caused by chronic 

skin diseases and other health problems [13]. The most obvious burden is the physical 

symptoms of skin disease, which can be associated with itching, burning, irritation, 

scaling of the skin, and pain, among others. Several skin conditions affect the visible areas 

of the body, such as the hands, fingers, face, or scalp, potentially leading to 
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embarrassment, lower self-esteem and self-confidence, contributing to the consequences 

of stigmatisation or discrimination. The lack of self-confidence due to the appearance of 

the skin may lead to problems with social relationships and a significant reduction in 

social participation (leisure activities, social events), which may also give rise to mental 

problems (anxiety, depression, shame or suicidal thoughts) [14-18]. 

Another burden identified is the difficulties related to work, as illness (physician’s visits 

or treatment) can lead to a loss of working time for people with skin disease, resulting in 

sick leave (absenteeism). Chronic skin problems can also negatively impact work 

performance (presenteeism) and may lead to early retirement from work [19-21]. 

Furthermore, many high-risk occupations are unsuitable for individuals with chronic skin 

conditions due to occupational diseases connected to the skin condition, such as being 

unable to expose their hands to water or wear necessary work clothing [22]. 

In understanding the financial burden of diseases, it is important to quantify the 

cost-of-illness (hereinafter: COI) associated with each condition. COI studies provide 

information from the societal perspective on encompassing direct medical costs (e.g., 

physician's visits, treatments, drugs, medicines, transportation) and indirect financial 

burdens (i.e., work productivity loss) [3,23]. Moreover, suppose the patient is no longer 

able to fully care for themselves, in that case, caregiving costs can also become a 

significant financial burden for the patient and their family or the social care system 

(direct nonmedical costs) [24,25]. 

Several COI studies have been conducted across various diseases in the Central and 

Eastern European countries. However, due to the variations in costing methodology, the 

transferability from one country to another may be limited [26]. Over the past 10 years, 

four studies have investigated the COI associated with chronic skin diseases in Hungary 

[27-30]. 
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Table 1 presents annual per-patient expenses associated with specific dermatological 

conditions. For instance, in the case of psoriasis, the most important driver of costs is 

biological therapy (direct medical cost), while in atopic dermatitis and hidradenitis 

suppurativa, productivity loss (indirect cost) dominates among the cost items. This 

reflects that the more common use of biologics in psoriasis has led to a reduction in 

indirect costs. 

Table 1 – Summary table of Hungarian cost of illness studies in dermatology [27-30] 

 

Beretzky et al. 

2023[28] 

Gáspár et al. 

2021[30] 

Brodszky et al. 

2020[29] 

Balogh et al. 

2014[27] 

Chronic skin disease 
atopic dermatitis 

hidradenitis 

suppurativa 
pemphigus psoriasis 

Years of data collection  2018 - 2021 2017 - 2019 2014 - 2017 2012 - 2013 

Year of cost calculation 2020 2019 2017 2012 

Sample size 218 200 109 200 

Female (%) 58% 39% 64% 32% 

Biological therapy (%) 2% 16% 0% 52% 

Mean age in years (SD) 31 (12) 37 (12) 57 (15) 51 (13) 

Mean DLQI (SD) 13 (8) 12 (8) 6 (7) 6 (7) 

 
Mean annual per-patient costs in EUR and its relative frequencies (%) 

Productivity losses 

absenteeism 1,047 (24%) 1,599 (24%) 1,263 (32%) 307 (3%) 

presenteeism 1,262 (29%) 1,781 (26%) 274 (7%) 948 (10%) 

Direct medical costs 1,136 (26%) 2,400 (35%) 1,690 (42%) 7,790 (84%) 

Direct non-medical costs 747 (17%) 767 (11%) 860 (22%) 208 (2%) 

Total annual cost  4,331 (100%) 6,791 (100%) 3,995 (100%) 9,254 (100%) 

DLQI = Dermatology Life Quality of Index; SD = Standard deviation 
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1.1. Health-related quality of life (HRQoL) 

In 1948, the World Health Organization stated, “Health is a state of complete 

physical, mental and social well-being, not merely the absence of disease or disability.” 

[31] The definition of HRQoL specifically focuses explicitly on quality of life aspects 

relevant to health. Nevertheless, HRQoL remains a comprehensive and intricate concept 

lacking a universally accepted definition [32]. Most definitions highlight two facets of 

HRQoL. First, HRQoL is a multidimensional concept representing the patients’ physical, 

functioning, social, or psychological aspects [33,34]. Second, HRQoL incorporates 

subjective and objective perspectives within each dimension [35]. The objective 

perspectives focus on an individual’s capabilities, which are essential in determining 

health. The subjective assessment of HRQoL involves the personal individual experience 

of HRQoL. The differences in assessments contribute to the observation that individuals 

with the same objective health status may report significantly different subjective HRQoL 

[6,36]. 

The outcomes based on patients’ subjective assessment of their health and illness belong 

to the so-called patient-reported outcomes (hereinafter: PROs). Over the recent decades, 

the measurement of HRQoL has gained increasing importance, which has led to the use 

of standardized questionnaires to measure HRQoL in various diseases, with subsequent 

adaptation into different languages, including Hungarian [37].  

HRQoL was recognized in medical literature over 50 years ago and has become a pivotal 

outcome within healthcare. Thus, improving the HRQoL has become a crucial objective 

in modern societies, leading to the integration of HRQoL research into various scientific 

disciplines. Various models of HRQoL and new health indicators are being developed to 

investigate the factors that determine and influence HRQoL and their effects [4]. The 

definition also includes how individuals perceive their health status, react to it, and 

aspects of life that can significantly impact their health. Figure 1 presents the Wilson-

Cleary model which determined all connections between HRQoL and which variables 

could affect a patient’s health status [38]. 
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Figure 1 – Dimensions affecting a person's HRQoL, an adapted figure from Wilson and 

Cleary 1995 [38] 

1.2. Measurement of HRQoL 

HRQoL is typically measured using standardised questionnaires. In 

dermatology, HRQoL questionnaires may be grouped into generic, disease-specific, and 

dermatology-specific measures. When a questionnaire measures multiple HRQoL 

dimensions separately, it is called a profile-type measure. This approach offers the 

advantage of assessing specific interventions across various dimensions. In contrast, an 

index-type questionnaire focuses on overall health status and provides a specific 

numerical value to express it [39].  

A specific type of HRQoL questionnaires, called preference-based measures allow the 

estimation of health utilities. Utilities represent an individual’s preference for a health 

state and are measured on a scale anchored at zero and one. Full health is 1 on this scale, 

while 0 indicates health states as bad as being dead. In this context, it is important to 

highlight that negative utilities could occur, which are associated with health states worse 

than being dead [40-42]. Utility values are essential for calculating Quality-Adjusted Life 

Years (hereinafter: QALYs) in the context of cost-effectiveness analysis. The QALY 

represents a single composite indicator combining life expectancy (survival) and HRQoL 
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(utility) improvement. QALYs are employed to analyse the achievable maximum health 

benefits with the lowest economic investment, helping the decision-makers in selecting 

between various healthcare interventions [43-46].  

1.2.1. Generic HRQoL questionnaires 

Generic HRQoL instruments are designed to be relevant and suitable for diverse 

populations and various medical treatments or interventions, including the general 

population [47]. They focus on the overall aspects of health, such as pain, mobility, or 

depression, irrespective of the underlying disease or condition. Generic questionnaires 

offer comparability across different skin diseases and also allow comparison with non-

dermatological conditions and the general population because of their universal nature. 

However, they may not be able to capture specific symptoms of skin diseases, such as 

itching, dry skin, lesions, or discolored skin patches.  

Examples of generic HRQoL measures include the Short Form-36 Health Survey (SF-

36), Nottingham Health Profile (NHP) or Sickness Impact Profile (SIP), and preference-

based instruments, such as the Quality of Well-Being scale (QWB), Health Utilities Index 

(HUI), EQ-5D and Patient-Reported Outcomes Measurement Information System 

(PROMIS) Preference score [48-53].  

1.2.2. Dermatology-specific HRQoL questionnaires 

Dermatology-specific instruments are designed to focus on different HRQoL 

domains related to multiple skin diseases. Due to their specificity, dermatology-specific 

measures tend to have better sensitivity than generic ones. However, these instruments 

may not allow comparisons with non-dermatological diseases, and in some cases, they 

may not capture all relevant dimensions of HRQoL in a specific skin condition [39,54]. 

• Dermatology Life Quality Index 

Dermatology Life Quality Index (hereinafter: DLQI) is a dermatology-specific HRQoL 

questionnaire designed for patients aged 16 years and older [55,56]. Its 10 items cover 

the following six aspects of HRQoL: symptoms and feelings, daily activities, leisure, 

work and school, personal relationships, and treatment. The recall period for all items is 
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the last seven days. Eight out of the ten items of the DLQI use a five-point response scale 

(‘not at all’ or ‘not relevant’=0, ‘a little’=1, ‘a lot’=2 and ‘very much’=3), and two items 

use a four-point scale (‘not at all’=0, ‘a little’=1, ‘a lot’=2 and ‘very much’=3). From 

question three to ten of the DLQI, the responders may choose a ‘not relevant’ response 

option (hereinafter: NRR), when the item does not apply to them. In the original scoring 

of the questionnaire this answer is scored as equivalent to the ‘not at all’ option (scored 

as 0). Several previous studies have empirically demonstrated potential bias in scoring 

NRRs as they were ‘not at all’ responses, which may lead to the underestimation of the 

HRQoL of patients [57,58]. The total DLQI score, which ranges from 0 to 30, reflects the 

overall impact on HRQoL, with higher scores indicating a greater decrease in HRQoL. 

The DLQI questionnaire has been translated into over 115 languages and used in over 40 

skin conditions worldwide. It is adopted in treatment or financial guidelines for biological 

treatments or in patient registries in over 45 countries [59]. 

• Dermatology Life Quality Index- Relevant  

The Dermatology Life Quality Index-Relevant (hereinafter: DLQI-R) is an 

alternative scoring method of the DLQI developed by our research team in Hungary. This 

scoring modification adjusts the total DLQI score to the number of NRRs. Previous work 

has tested the measurement performance of the DLQI-R in atopic dermatitis, psoriasis, 

pemphigus, morphea, vitiligo, and hidradenitis suppurativa. In these studies, the DLQI-R 

showed similar or somewhat better convergent validity, responsiveness, and 

discriminatory power than the original DLQI questionnaire [57,58,60-65]. 

The DLQI-R score is calculated as follows: 

DLQI-R= 𝐷𝐿𝑄𝐼 ×
10

10−𝑁𝑅𝑅
 

NRR = Number of Not relevant responses 
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• Skindex-16 

Among members of the Skindex instrument family (Skindex-29, Skindex-17, 

Skindex-16, Skindex-mini), both the Skindex-16 and Skindex-17 questionnaires were 

developed based on the Skindex-29 [66]. For our comparative analysis, we opted to use 

the Skindex-16 as it was developed based on patient feedback, while the Skindex-17 was 

primarily based on a mathematical model (Rasch model) [67]. Furthermore, by reviewing 

the publications in the Pubmed online database, we observed that the Skindex-16 is more 

widely used than the Skindex-17, and therefore, we chose the Skindex-16. Skindex-16 is 

a dermatology-specific HRQoL questionnaire including 16 different items on three 

subscales about emotions, symptoms and functioning. Responses are transformed to a 

linear scale, ranging from 0 to 100 as the average of the three subscale scores. The recall 

period for all items is the last week. The questions can be rated on a bipolar scale from 0 

to 6, where 0 indicates ‘never bothered’ and 6 indicates ‘always bothered’ [68,69]. The 

Skindex questionnaires have been validated in several skin conditions including atopic 

dermatitis, hand-foot syndrome, hidradenitis suppurativa, hyperhidrosis, psoriasis, 

rosacea or vitiligo [70-72], and are recommended for use in national treatment guidelines 

in a few countries [73-75]. 

Our research in this PhD thesis focused on two questionnaires (Skindex-16 and DLQI) 

and one alternative scoring method (DLQI-R). Both questionnaires have been validated 

earlier in Hungarian language [65,76]. The DLQI, DLQI-R, and Skindex-16 are 

compared in Table 2. 
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Table 2  – Characteristics of DLQI, DLQI-R and Skindex-16 [77] 

 DLQI[55] DLQI-R [62]α Skindex-16 [68] 

Recall period last week last week 

 umber of items 10 16 

Items 

item 1 (itchy, sore, painful, stinging) 

item 2 (embarrassed, self-conscious) 

item 3 (shopping, home, garden) 

item 4 (clothing) 

item 5 (social, leisure) 

item 6 (sport) 

item 7 (working, studying) 

item 8 (interpersonal problems) 

item 9 (sexual difficulties) 

item 10 (treatment difficulties) 

Symptoms subscale 

 

item 1 (itching) 

item 2 (burning or stinging) 

item 3 (hurting) 

item 4 (skin irritation) 

Emotions subscale 

 

 item 5 (persistence / 

reoccurrence) 

item 6 (worry) 

item 7 (appearance) 

item 8 (frustration) 

item 9 (embarrassment) 

item 10 (being annoyed) 

item 11 (feeling depressed) 

 

Functioning subscale 

 

item 12 (interactions with others) 

item 13 (desire to be with people) 

item 14 (show affection) 

item 15 (daily activities) 

item 16 (work or do what you 

enjoy) 

Type of response scale 
severity (items 1-2),  

interference with functioning (items 3-10) 
frequency 

 umber of response options per 

item 
4 (items 1-2) or 5 (items 3-10) 6 (all items) 

Response options 

not relevant=0 (items 3-10) 

not at all=0 (all items) 

a little=1 (all items) 

a lot=2 (all items) 

very much=3 (all items) 

7-point bipolar scale with endpoints ‘never bothered’ and ‘always bothered’ (scored 0-6) 

Scoring 𝐷𝐿𝑄𝐼 = ∑ 𝑖𝑡𝑒𝑚𝑖

10

𝑖=1

 
DLQI-R= 𝐷𝐿𝑄𝐼 ×

10

10−𝑁𝑅𝑅
 

𝑺𝒚𝒎𝒑𝒕𝒐𝒎𝒔 = 

 

∑ 𝑖𝑡𝑒𝑚𝑖 ×
100

6

4

𝑖=1

 

𝑬𝒎𝒐𝒕𝒊𝒐𝒏𝒔 = 

 

∑ 𝑖𝑡𝑒𝑚𝑖 ×
100

6

7

𝑖=5

 

𝑭𝒖𝒏𝒄𝒕𝒊𝒐𝒏𝒊𝒏𝒈 = 

 

∑ 𝑖𝑡𝑒𝑚𝑖 ×
100

6

5

𝑖=12

 

𝑻𝒐𝒕𝒂𝒍 𝒔𝒄𝒐𝒓𝒆 = 

 

 
𝑆𝑦𝑚𝑝𝑡𝑜𝑚𝑠 + 𝐸𝑚𝑜𝑡𝑖𝑜𝑛𝑠 + 𝐹𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑖𝑛𝑔

3
 

Score range 0-30 0-100 

Interpretation Higher score indicates worse HRQoL Higher score indicates worse HRQoL 

DLQI = Dermatology Life Quality Index; DLQI-R = Dermatology Life Quality Index-Relevant; HRQoL = Health related quality of life; itemi = the score on the ith item of the 

questionnaire; NRR = number of ‘not relevant’ responses. 

α: Both DLQI and DLQI-R are based on the same DLQI questionnaire. 

P
ag

e | 1
3
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1.3. Clinical use of HRQoL measurement in dermatology  

In dermatological clinical practice, the primary purpose of the assessment of 

HRQoL is to better understand the patients’ subjective experience with their illness, 

which provides valuable information for the clinician. HRQoL information is useful to 

inform clinical decisions, support clinician-patient communication and improve the 

awareness of skin disease burden, among others (Table 3) [9,78].  

Table 3 – Use of HRQoL measurement in dermatology, an adapted table from Finlay et 

al. 2017 [78] 

Inform clinical decisions 

Aid treatment decision taking 

Guideline use 

Shared decision taking 

Treatment goals 

Treatment adjustment at follow-up 

Discharge decisions 

Clinician-patient communication 
Clinician-patient relationship 

Clinician-patient enhanced dialogue 

Awareness of skin diseases burden 
Impact on clinician 

Impact on patient 

Informing the consultation: information aid 

for prognosis, monitoring, screening, 

adherence and referral 

Structured clinical assessment 

Prediction outcomes/prognosis 

Adherence/compliance 

Screening 

Monitoring of disease course 

Education 

Referral to other services 

Clinical service administration 

Guideline use/development 

Audit/Clinical audit 

Administration/policy 
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1.4. Use of HRQoL data in guidelines in dermatology  

In both national and international guidelines and registries within the field of 

dermatology, there is an increasing trend toward adopting the DLQI. So far, more than 

45 countries have been using the DLQI for these purposes. Overall, 18 European countries 

have included the DLQI in their guidelines, and 10 have incorporated it into their patient 

registries [59]. 

Table 4 – European countries using the DLQI in national guidelines or registries and for 

which disease, an adapted table from Singh, R., & Finlay, A. (2020) [59] 

Country  uideline Registry Disease(s) 

Belgium Yes No Psoriasis 

Bulgaria Yes No Psoriasis, HS, HE 

Croatia Yes Unknown Psoriasis 

Czech Republic Yes Yes Psoriasis 

Denmark Yes Yes Psoriasis 

Finland Yes No registry Psoriasis 

France Yes Unknown Psoriasis 

Germany Yes Yes Psoriasis, AD, HE 

Hungary Yes No registry Psoriasis 

Italy Yes Yes Psoriasis 

Netherlands Yes Yes Psoriasis 

Poland Yes Unknown Psoriasis 

Portugal Yes Yes Psoriasis 

Romania Yes Unknown Psoriasis 

Slovenia Yes Yes Psoriasis 

Spain Yes Yes Psoriasis 

Sweden Yes Yes Psoriasis 

United Kingdom Yes Yes Psoriasis. AD 

AD = atopic dermatitis; HE = hand eczema; HS = hidradenitis suppurativa 

In Europe, there is a consensus on defining plaque psoriasis severity using three clinical 

criteria [79]. The Psoriasis Area and Severity Index (hereinafter: PASI) is used to assess 

disease severity, the Body Surface Area (hereinafter: BSA) to express skin involvement 
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in terms of percentage of body surface area, and the DLQI to monitor dermatology-

specific HRQoL.  

In Hungary, the allocation of funding for medical treatments is determined by 

evaluating the QALY gain by the National Public Health and Pharmaceutical Centre 

(hereinafter: NNGYK) (formerly known: National Institute of Pharmacy and Nutrition 

OGYÉI) based on the Directive of the Ministry of Human Resources (hereinafter: EMMI) 

. Decision-makers for psoriasis treatment must adhere to the current funding protocol of 

the National Health Insurance Fund (NHIF). According to the current Hungarian funding 

protocol, systemic biological therapy may be initiated if PASI ≥ 15 or BSA ≥ 10 and 

DLQI ≥ 10 [80]. Adequate therapeutic response from initiation of treatment is assessed 

12 to 16, defined as a 50% reduction in PASI or BSA and a reduction of at least 5 points 

in DLQI [80-82]. 

1.5. Validation of HRQoL measures 

In recent decades, there has been a significant increase in the availability of 

HRQoL questionnaires, which provide a wide range of choices of appropriate 

instruments. The most important measurement properties of HRQoL questionnaires are 

described in Table 5 [83,84].   



Page | 17  

Table 5 – Key measurement properties of HRQoL questionnaires, an adapted from 

Terwee et al. 2007, Prinsen et al. 2018 and Rencz et al 2021 [83,85,86] 

 

 

Measurement 

properties 
Definition 

Internal consistency Items within a subscale/domain/scale measure the same construct. 

Reliability 
The capacity to differentiate between patients, even when there are 

measurement errors. 

Measurement error 
The degree to which scores on repeated measures closely align, indicating the 

absolute measurement error. 

Test-retest reliability 

The extent to which the questionnaire can consistently measure the construct it 

is intended to measure. For example, successive measurements using the same 

questionnaire should provide the same or very similar results with the same 

constructs (test-retest reliability). 

Content validity 
The content of the questionnaire is representative of the underlying theoretical 

framework or domain of interest. 

Convergent and 

divergent validity 

The questionnaire under examination and how effectively it aligns with or 

diverges from other valid existing questionnaires measuring a similar 

(convergent) or different (discriminant) construct. 

Construct validity 

The degree to which scores on a specific questionnaire align with other 

measures in a manner that is consistent with theoretically derived hypotheses 

regarding the concepts being measured. 

Cross-cultural 

validity 

The degree to which a scale exhibits similar performance when applied to a 

different skin type or ethnic group compared to its performance on the original 

skin type or ethnic group. 

Responsiveness The ability of a questionnaire to detect clinically significant changes over time. 

Floor & ceiling 

effects 

A significant proportion of respondents (15%) indicated the lowest or highest 

possible score. 

Score interpretation 

The process of assigning a qualitative meaning to numerical scores. For 

instance, on a 0-30-point scale, how many points considered poor or good. 

(According to Hongbo et al. interpretation of DLQI: 0–1: no effect on patient's 

life, 2–5: small effect on patient's life, 6–10: moderate effect on patient's life, 

11–20: very large effect on patient's life, 21–30: extremely large effect on 

patient's life)[87] 
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1.6. Modifications of HRQoL questionnaires 

Many dermatology-specific HRQoL questionnaires offer multiple versions. It is 

important to underscore that conducting a linguistic-cultural adaptation of an existing, 

validated HRQoL questionnaire is essential when the instrument is intended for 

application in a population distinct from the source population. However, translations 

and/or cultural adaptations cannot be considered a modification of the questionnaire 

[39,88]. 

A standard and validated questionnaire loses its validity immediately if a single character 

is changed in its content. Any modifications require re-validation, involving testing the 

measurement properties against established criteria (typically 8-10 measurement 

properties). Limited knowledge about other modifications does not necessarily mean they 

are of suboptimal quality; however, their use is cautioned until further validation is 

conducted.  

Dermatology-specific instruments have a significant impact on the financial guidelines in 

dermatology. In certain instances, a modified questionnaire may lead to a different 

outcome from the actual result. Some non-validated modifications provide unreliable 

information. Consequently, individuals may receive treatment when it is not warranted, 

and patients who genuinely require treatment may be excluded due to inappropriate 

questionnaire selections [89-91]. Unvalidated modifications may also lead to 

manipulative practices in medical product labelling and reimbursement requests. 

The copyright law protects the integrity of all standardised questionnaires 

against unauthorized individual objectives. Copyright holders could control access, 

modification, and translation of their instrument to ensure the validity and comparability 

of results, which may provide benefits over the developments [89,90,92]. The copyright 

owners have every right to prohibit any modifications however a new, well-founded 

scoring method or a bolt-on dimension may correct some potential bias in response 

options or improve the content validity of the original questionnaire and the help of these 

modifications can improve the measurement of HRQoL [62,93,94]. 
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Modification may be directed at altering the content of the questionnaire, such 

as modifying response scales, reducing or increasing the number of questions (bolt-on, 

bolt-off, or bolt-on&offs), excluding particular dimensions, or adding new questionnaire 

items (e.g., skin irritation, self-confidence, sleep or energy dimensions were added to the 

original EQ-5D questionnaire) [17,95,96]. The introduction of different additional 

dimensions enhances content validity, allowing respondents to articulate their opinions 

on matters not initially addressed in the original questionnaire. Changing the existing 

wording of the instruments is also an opportunity to modify a measure by replacing the 

wording of an existing question in order to make it more understandable to a specific 

target group (children-specific instruments, like Children DLQI (CDLQI), Skindex-teen, 

EQ-5D-Y, and Teenager's Quality of Life (T-QoL)) [97-100], but also by changing the 

disease focus of the questionnaire (replacing the name of the skin with a specific disease 

or symptom). Furthermore, the recall period is another significant change, whereby the 

questionnaire compiler does not use the original recall of but shortens or lengthens the 

recall period [101]. Scoring methods are also modifications where the calculation rules 

or the scoring methods change, or response scale modifications result in different total 

scoring calculations. 
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2. Objectives 

Our studies aimed to identify all – available at the time of research – modifications 

of DLQI and to compare measurement properties of dermatology-specific measures in 

patients with chronic skin conditions in Hungary. Our specific aims are described below. 

2.1. Modified versions and alternative scoring methods of DLQI 

The purpose of the research was the following:  

1) To conduct a systematic review of the existing international literature and identify 

all modified questionnaire versions and alternative scoring methods of the DLQI. 

2) To categorize all modifications and scoring methods. 

3) To assess measurement properties of the modified DLQI versions. 

2.2. Comparison of the measurement performance of dermatology-specific HRQoL 

outcomes (DLQI, DLQI-R and Skindex-16) 

The objective of the cross-sectional study was the following: 

1) To compare the measurement properties (floor and ceiling effect, informativity, 

convergent validity and validity between known groups) of three dermatology-

specific HRQoL outcomes (DLQI, DLQI-R and Skindex-16) in a population-

based sample of patients with chronic skin diseases. 
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3. Results 

This chapter of the PhD thesis draws upon the results of two published articles of the 

candidate [77,85]: 

1. Szabó Á, Brodszky V, Rencz F. (2022) A comparative study on the measurement 

properties of Dermatology Life Quality Index (DLQI), DLQI-Relevant and 

Skindex-16. Br J Dermatol, 186: 485-495.  

2. Rencz F, Szabó Á, Brodszky V. (2021) Questionnaire Modifications and 

Alternative Scoring Methods of the Dermatology Life Quality Index: A Systematic 

Review. Value Health, 24: 1158-1171.  
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3.1. Results of Modified versions and alternative scoring methods of DLQI 

3.1.1. Inclusion of relevant studies 

The electronic database search yielded 4,102 records, 1,663 of which were full-text 

articles retrieved, and 55 finally deemed eligible. The majority of full texts were excluded, 

as they used the original DLQI without any modifications in the questionnaire or its 

scoring. Further 26 eligible articles were identified by tracking the reference lists of 

included papers (n=12) and by searching Google Scholar (n=14). Thus, 81 articles 

reporting on 77 studies were included in this systematic review (Figure 2).  
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CDLQI = Children's Dermatology Life Quality Index; FDLQI = Family Dermatology Life Quality Index; DLQI = Dermatology 

Life Quality Index; WoS = Web of Science 

Figure 2 – Study flow diagram [85] 

To make a clear distinction, hereafter these are referred to as ‘article’ and ‘study’. 

Citations for each study are provided in the Tables 6-10. 

Sample sizes of the included studies varied widely, ranging from one to 9,845 patients. 

The cumulated sample size was 25,509 participants, 99% of which were patients and 1% 

healthy controls. A total of 47 different diagnoses/symptoms were studied (Table 6).  
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The most frequently studied diseases were psoriasis (n=16, 21%), acne (n=6, 8%), 

hirsutism (n=6, 8%), alopecia (n=5, 6%) and bromhidrosis (n=5, 6%). 

Table 6 – Diagnoses/symptoms in which DLQI modifications were used [85] 

 Studie

s (n)a 
% 

Patient 

number 

(n)b 

% 

Modific

ations 

(n) 

% References 

Acne 6 8% 3721 15% 5 8% [102-107] 

Alopecia 5 6% 496 2% 5 8% [106,108-111] 

Asteatotic eczema 1 1% 5 <1% 1 2% [112] 

Atopic dermatitis 4 5% 335 1% 3 5% [103,106,113,114] 

Bromhidrosis 5 6% 494 2% 2 3% [115-119] 

Burn 1 1% 49 <1% 1 2% [120] 

Contact dermatitis 4 5% 1481 6% 4 7% [106,121-123] 

Cutaneous larva migrans 1 1% 91 <1% 2 3% [124,125] 

Darier's disease 1 1% 1 <1% 1 2% [126] 

Dermatitis (unspecified) 2 3% 1294 5% 2 3% [103,106] 

Discoid lupus 1 1% 7 <1% 1 2% [106] 

Eczema (unspecified) 2 3% 1287 5% 2 3% [103,104] 

Filarial lymphodema 2 3% 118 <1% 2 3% [127,128] 

Folliculitis 1 1% 1 <1% 1 2% [104] 

Hand eczema 2 3% 2319 9% 1 2% [129,130] 

Hidradenitis suppurativa 3 4% 264 1% 2 3% [104,131,132] 

Hirsutism 6 8% 293 1% 3 5% [133-138] 

Hyperhidrosis 4 5% 207 1% 2 3% [104,139-141] 

Leg ulcers 1 1% 17 <1% 1 2% [106] 

Lipodystrophia 1 1% 84 <1% 1 2% [142] 

Melasma 1 1% 8 <1% 1 2% [106] 

Morphea 1 1% 101 <1% 1 2% [63] 

Nodular prurigo 1 1% 6 <1% 1 2% [106] 

Obesity 1 1% 79 <1% 1 2% [132] 

Pachyonychia congenita 1 1% 76 <1% 1 2% [143] 

Pemphigus 2 3% 115 <1% 1 2% [63,106] 

Photoaging 1 1% 35 <1% 1 2% [144] 

Photodermatoses 3 4% 949 4% 3 5% [145-147] 

Pigment disorder (unspecified) 1 1% 2 <1% 1 2% [104] 

Port-wine stains 1 1% 197 1% 1 2% [148] 

Pruritus 4 5% 196 1% 3 5% [112,114,149,150] 

Psoriasis 16 21% 5188 20% 15 25% 
[60,62,63,103,104,106,114,

132,151-160] 

Rosacea 1 1% 2 <1% 1 2% [104] 
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 Studie

s (n)a 
% 

Patient 

number 

(n)b 

% 

Modific

ations 

(n) 

% References 

Sarcoidosis 1 1% 1 <1% 1 2% [104] 

Scabies 2 3% 217 1% 4 7% [161,162] 

Scleroderma 1 1% 1 <1% 1 2% [104] 

Seborrheic dermatitis 2 3% 198 1% 2 3% [112,163] 

Sialorrhoea 2 3% 13 <1% 2 3% [164,165] 

Skin toxicity after chemotherapy 3 4% 547 2% 3 5% [166-168] 

Skin tumour (unspecified) 1 1% 4 <1% 1 2% [104] 

Tinea capitis 1 1% 10 <1% 1 2% [106] 

Tungiasis 1 1% 50 <1% 1 2% [169] 

Urticaria 4 5% 843 3% 4 7% [103,106,114,170] 

Vaginal candidiasis 2 3% 303 1% 2 3% [171,172] 

Vascular malformation 1 1% 20 <1% 1 2% [160] 

Vitiligo 3 4% 283 1% 3 5% [148,173,174] 

Warts 3 4% 312 1% 2 3% [106,175,176] 

Other (unspecified) 6 8% 2934 12% 5 8% [103,104,106,112,177,178] 

Healthy controls 3 4% 255 1% 3 5% [106,125,143] 

Totalc 77  25509  59   

a: The papers by Kim et al. 2014 [153], 2015a [154] and 2015b [155] used the same dataset and therefore considered one study. The 

papers by Barbieri&Gelfand 2019a[60] and 2019b [179] used the same dataset and therefore considered one study. The papers by 

Schuster et al. 2011 [124] and Shimogowara et al. 2013 [125] used the same dataset and therefore considered one study.  

b: The patient populations of the Rencz et al. 2018 [62] and 2019[63] studies overlapped. 

c: Figures in the number of studies and number of modifications columns do not add up as one study may have included patients with 

various diseases/symptoms.  

Most study designs were cross-sectional studies (n=35, 45%), non-controlled clinical 

trials (n=19, 25%) or randomized controlled trials (n=11, 14%). The majority of studies 

included outpatients (n=64, 83%). Approximately one-third of the studies were 

multicentre (n=24, 31%) (Table 7). 
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Table 7 – Instrument administration characteristics of the studies [85] 

 Studies (n) % References 

Study design b 

case-control study 1 1% [148] 

case study 1 1% [126] 

cross-sectional 35 45% 

[60,62,63,102-

110,114,121,122,127,129,131,132,142,146,149,156,158,160-

162,166,168,171,173,176-178] [151] 

non-controlled clinical 

trial a 
19 25% 

[111,112,115,116,118,124,125,128,133,134,136-

138,140,144,157,164,165,169,172] 

non-randomized 

controlled trial 
1 1% [117] 

prospective cohort 3 4% [130,159,175] 

randomized controlled 

trial a 
11 14% [60,113,119,120,135,139,145,150,163,167,170,179] 

registry-based study 2 3% [143,152] 

retrospective cohort a 5 6% [123,141,147,153-155,174] 

Clinical settings c 

community-based a 4 5% [124,125,128,162,169] 

Inpatient 1 1% [103,167] 

in- and outpatient 2 3% [62,63] 

online survey 2 3% [102,158] 

outpatient a 64 83% 
[60,104-108,110-123,126,127,129,131-140,142-145,147-150,152-

157,159-161,163-166,168,170-179] 

postal survey 5 6% [109,141,146,151,158] 

 umber of centres 

single centre a 48 62% 

[104,106,108,110-112,115-120,122,124-126,132-134,136,138-

145,147,149,150,152,156,157,160-162,164-166,168,170,171,173-

178] 

multicentre a 24 31% 
[60,62,63,103,105,107,113,114,121,123,127,129-

131,135,137,146,148,151,153-155,159,163,167,172,179] 

n/a 5 6% [102,109,128,158,169] 

a: The papers by Kim et al. 2014 [153], 2015a [154] and 2015b [155] used the same dataset and therefore considered one study. The 

papers by Barbieri&Gelfand 2019a [60] and 2019b [179] used the same dataset and therefore considered one study. The papers by 

Schuster et al. 2011 [124] and Shimogowara et al. 2013 [125] used the same dataset and therefore considered one study. 

b: The sum of the studies is 78, as Barbieri & Gelfand 2019 [60] reported results of two studies: a cross-sectional and a randomized 

controlled trial. 

c: The sum of the studies is 78, as Meeuwis et al. 2011 [158] used both online and postal surveys. 

n/a = not applicable 
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So far, modified DLQI questionnaires or scorings were used in 23 different languages, 

whereby English being the most common (n=23, 30%) (Appendix 1). The most frequently 

administered non-English questionnaires were Chinese, Danish, German, Japanese and 

Persian. The studies originated from 28 different countries. The most common were the 

UK (n=9, 12%) and China (n=8, 10%) (Appendix 2). 

3.1.2. Studied questionnaires and scorings 

The 77 studies contained information on overall 59 questionnaire or scoring 

modifications to the DLQI. Overall, seven (9%) studies used more than one questionnaire 

modification. The majority of the modifications were item modifications (n=30, 51%) or 

body part/disease/symptom specifications (n=28, 47%).  

Overall, 15 (25%) different scoring modifications were identified, three (5%) of which 

were alternative scorings to the original DLQI questionnaire. Recall period was changed 

in 11 (19%) questionnaires to nine different time frames, the most frequent of which was 

last year (three questionnaire versions in n=9 studies). Other modification types included 

response scale changes (n=5, 8%), changes made to the target population (i.e. children) 

(n=4, 7%) and pictorial illustrations (n=2, 3%). A total of 10 (17%) modifications 

appeared in multiple studies: last year DLQI (n=7), bromhidrosis or hyperhidrosis-

specific DLQI (n=6), hirsutism-specific DLQI (n=4), DLQI-R scoring (n=3), DLQI-Q1 

(n=3), Pruritus-related quality of life Index (n=3), Before surgical treatment DLQI (n=2), 

Before Botox DLQI (n=2), Rasch-calibrated DLQI for hand eczema (n=2) and viral wart-

specific DLQI (DLQI-VW) (n=2) (Table 8).  
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Table 8 – Categorisation of DLQI modifications [85] 

 
Studies 

(n) 
% 

Modificat

ions (n) 
% References 

Scoring modifications 20 26% 16 27%  

Alternative scoring for the original 

questionnaire a 
8 10% 4 7% 

[60,62,63,131,143,149,150,156,

179] 

Other changes in scoring 12 16% 12 20% 
[103,121,127,129,130,132,151,1

65,167,170,173,174] 

Item modifications 29 38% 28 48%  

Bolt-on 4 5% 4 7% [106,112,136,152] 

Bolt-on&off a 15 20% 17 29% 
[121,122,124,125,132,138,143,1

61,162,165,169,173-176] 

Bolt-off 10 13% 7 12% 
[103,110,114,120,129,130,142,1

60,167,170] 

Recall period modifications 20 26% 11 19%  

Before the Botox treatment 2 3% 1 2% [126,141] 

Before the surgical treatment 2 3% 1 2% [116,117] 

Generally 2 3% 1 2% [175,176] 

Last month 1 1% 1 2% [128] 

Last 2 months 1 1% 1 2% [102] 

Last 6 months 1 1% 1 2% [121] 

Last yeara 9 12% 3 5% 
[104,108,109,123,145-147,153-

155,158] 

Over your lifetime with psoriasisa 1 1% 1 2% [153-155] 

Nowadays compared with before the 

phototherapy 
1 1% 1 2% [174] 

Change in existing items 28 36% 20 34%  

Change in one item 16 21% 11 19% 
[102,113,115-119,126,139-

142,148,157,175,176] 

Change in more items 12 16% 9 15% 
[103,111,132,138,143,151,159,1

61,162,165,169,178] 

Response scale modifications 10 13% 9 15%  

Change related to NRR 6 8% 4 7% [106,116,159,165,175,176] 

Frequency responses 1 1% 2 3% [132] 

Rating scale 1 1% 1 2% [121] 

Other modifications 2 3% 2 3% [173,174] 

Disease/symptom/body part 

specificationc 
30 39% 26 44%  

Disease specificationa 11 14% 10 17% 
[102,107,111,128,132,143,153-

155,169,171,175,176] 

Symptom specification 14 18% 9 15% 

[105,109,114,120,133-

135,137,142,143,160,165,166,1

72] 

Body part specification 8 10% 7 12% [110,127,138,143,159,163,168] 
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Studies 

(n) 
% 

Modificat

ions (n) 
% References 

Illustrations 2 3% 2 3%  

Illustrated questions 1 1% 1 2% [177] 

Illustrated response options 1 1% 1 2% [169] 

Changes in the target population 4 5% 4 7%  

Children 4 5% 4 7% [124,125,161,162,169] 

a: The papers by Kim et al. 2014 [153], 2015a [154] and 2015b [155] used the same dataset and therefore considered one study. The 

papers by Barbieri&Gelfand 2019a [60] and 2019b [179] used the same dataset and therefore considered one study. The papers by 

Schuster et al. 2011 [124] and Shimogowara et al. 2013 [125] used the same dataset and therefore considered one study.b: The sum 

of percentages is > 100%, as one questionnaire modification may contain more than one changes. For example, a bolt-off may also 

change the response scales of the questions etc.  

Among item modifications, there were four (7%) bolt-ons, eight (14%) bolt-offs and 18 

(31%) bolt-on&offs. The number of items in the modified questionnaires ranged between 

three and twenty (Appendix 3). The majority of bolt-on items concerned mental health or 

social life (Table 9). 

Table 9 – DLQI bolt-on items [85] 

Bolt-on items 
Studies 

(n) 
% 

Modification

s (n) 
% References 

Daily activities 7 37% 6 27%  

Disease making the living area messy or 

smelly 
1 5% 1 5% [165] 

Lost time due to skin disease/ time spent to 

apply treatment or make-up to camouflage 

lesions 

5 26% 4 18% [138,152,174-176] 

Playing 1 5% 1 5% [161] 

Disease-specific symptoms 2 11% 1 5%  

Bleeding from warts 2 11% 1 5% [175,176] 

Pain due to warts 2 11% 1 5% [175,176] 

Functioning 7 37% 6 9%  

Coughing/choking 1 5% 1 5% [165] 

Sleepinga 4 21% 4 18% [121,124,125,143,169] 

Speaking 1 5% 1 5% [165] 

Walking 1 5% 1 5% [169] 

 eneral health 2 11% 2 9%  

Civil rights equivalent to that of a healthy 

citizen’s 
1 5% 1 5% [173] 

General rating of health 1 5% 1 5% [174] 
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Bolt-on items 
Studies 

(n) 
% 

Modification

s (n) 
% References 

General rating of health compared with 

before the phototherapy 
1 5% 1 5% [174] 

Influence on life 1 5% 1 5% [174] 

Mental health 8 42% 8 36%  

Anxiety 1 5% 1 5% [106] 

Being annoyed/irritable 1 5% 1 5% [121] 

Being frustrated 3 16% 2 9% [121,175,176] 

Being overwhelmed by the skin problem 1 5% 1 5% [173] 

Depression/inferiority complex 3 16% 3 14% [106,121,161] 

Effect on spirituality 1 5% 1 5% [173] 

Feeling uncomfortable 1 5% 1 5% [121] 

Getting upset 1 5% 2 9% [132] 

Insecurity/negative feelings  1 5% 1 5% [174] 

Worrying about infecting others 1 5% 1 5% [121] 

Social life 9 47% 9   

Being teaseda 3 16% 3 14% [124,125,161,162] 

Fear of negative appraisal by others 2 11% 1 5% [175,176] 

Feeling stared at by people in the 

neighbourhood 
1 5% 1 5% [174] 

Getting married 1 5% 1 5% [173] 

Interactions 1 5% 2 9% [132] 

Performing prayers publicly 1 5% 1 5% [173] 

Physical health and emotional problems 

inhibiting social activities with friends, 

family and others 

1 5% 1 5% [174] 

Playing a role in finding new 

friends/relationship 
1 5% 1 5% [174] 

Social exclusion 1 5% 1 5% [169] 

Therapy-related 4 21% 3 14%  

Alcohol/ medication use 1 5% 1 5% [143] 

Frustrated with current treatment 2 11% 1 5% [175,176] 

Frustrated with past treatment 2 11% 1 5% [175,176] 

Herbal medicine therapy 1 5% 1 5% [112] 

Work and financial problems 5 26% 4 19%  

Disease interferes with daily work 4 21% 2 9% [121,143] 

Financial problems/costs of disease/costs of 

treatment 
2 11% 3 14% [121,152,175,176] 

Using hands at work 1 5% 1 5% [121] 

Worrying about being fired 1 5% 1 5% [121] 

Other (unspecified) 2 11% 3 14% [136,162] 
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Bolt-on items 
Studies 

(n) 
% 

Modification

s (n) 
% References 

Total 19  21   

a: The papers by Schuster et al. 2011[124] and Shimogowara et al. 2013 [125] used the same dataset and therefore considered one 

study.  

Change in existing items occurred in 11 (19%) questionnaires. The most common 

changes to the existing DLQI items were that researchers changed the activities in each 

item to better fit their own research objectives. 

Table 10 – The most common changes in existing DLQI items [85] 

DLQI 

Item 

Original 

wording 
Wording changes 

Studie

s (n) 
% 

Modificati

ons (n) 
% References 

Item 

1 

Over the last 

week, how 

itchy, sore, 

painful or 

stinging has 

your skin been? 

‘Itchy, sore, painful or 

stinging’ was changed to 

‘sweaty’. 

8 10% 2 3% 

[116,118,119

,126,139-

141,147] 

'Itchy, sore, painful or 

stinging' was changed to 

'drooling'. 

1 1% 1 2% [165] 

'Stinging' was changed to 

'burning'. 
1 1% 1 2% [159] 

'Stinging' was changed to 

'irritation or oils on your 

scalp'. 

1 1% 1 2% [111] 

'If you have ingrown hair' was 

added to the end of the 

question. 

1 1% 1 2% [138] 

Item 

2 

Over the last 

week, how 

embarrassed 

or self 

conscious have 

you been 

because of your 

skin? 

'Self conscious' was changed 

to 'insecure'. 
1 1% 1 2% [159] 

'Frustration' was added. 1 1% 1 2% [111] 

'Self conscious' was changed 

to 'ashamed' 
3 4% 5 8% 

[161,162,169

] 

Item 

3 

Over the last 

week, how 

much has your 

skin interfered 

with you going 

shopping or 

looking after 

your home or 

garden? 

'Garden' was replaced by 

'attending college or work'. 
1 1% 1 2% [102] 

The word 'garden' was 

removed. 
1 1% 1 2% [138] 

Item 

4 

Over the last 

week, how 

much has your 

skin influenced 

the clothes you 

wear? 

'Hairstyle' was added to the 

question. 
1 1% 1 2% [148] 

'Clothing' was replaced with 

'hairstyle' and an extra 

sentence was added 'Do you 

need to wear a hat, wig or 

1 1% 1 2% [111] 
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DLQI 

Item 

Original 

wording 
Wording changes 

Studie

s (n) 
% 

Modificati

ons (n) 
% References 

special hair type to cover the 

thinner area?'. 

'Make-up' was added to the 

question. 
1 1% 1 2% [165] 

Item 

5 

Over the last 

week, how 

much has your 

skin affected 

any social or 

leisure 

activities? 

'Social or leisure' was changed 

to 'spare-time'. 
1 1% 1 2% [162] 

The word 'social' was 

removed. 
3 4% 4 7% 

[132,162,169

] 

Item 

6 

Over the last 

week, how 

much has your 

skin made it 

difficult for you 

to do any 

sport? 

'Hobbies' was added. 1 1% 1 2% [111] 

Item 

7 

Over the last 

week, has your 

skin prevented 

you from 

working or 

studying? 

If "No", over 

the last week 

how much has 

your skin been 

a problem at 

work or 

studying? 

The word 'studying' or 'school' 

was removed. 
3 4% 3 5% 

[157,161,162

] 

The word 'work' was removed 

or ‘working or studying’ was 

changed to ‘school work’. 

3 4% 3 5% 
[161,162,169

] 

The two separate questions 

were merged into one: 'How 

much has your skin been a 

problem at work or studying?'. 

1 1% 1 2% [116] 

The question was rephrased as 

'curtailed working or going 

out'. 

1 1% 1 2% [165] 

Item 

8 

Over the last 

week, how 

much has your 

skin created 

problems with 

your partner or 

any of your 

close friends or 

relatives? 

The question was rephrased as 

'interfered with socializing 

with your spouse or friends?'. 

1 1% 1 2% [165] 

'Partner or any of your close 

friends or relatives' was 

changed to 'relationships'. 

1 1% 2 3% [132] 

‘Partner or any of your close 

friends or relatives’ was 

changed to ‘friendships’. 

3 4% 3 5% 
[161,162,169

] 

‘Partner or any of your close 

friends or relatives’ was 

changed to ‘social contacts’. 

2 3% 2 3% [161,162] 

The question was rephrased as 

'interfere with personal 

relationships’. 

2 3% 1 2% [175,176] 

Item 

9 

Over the last 

week, how 

much has your 

skin caused any 

sexual 

difficulties? 

'Sexual difficulties' was 

changed to 'difficulties in your 

love life'. 

1 1% 1 2% [159] 

'Sexual difficulties' was 

replaced by 'problems in close 

personal relationships'. 

1 1% 1 2% [113] 
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DLQI 

Item 

Original 

wording 
Wording changes 

Studie

s (n) 
% 

Modificati

ons (n) 
% References 

Item 

10 

Over the last 

week, how 

much of a 

problem has the 

treatment for 

your skin been, 

for example by 

making your 

home messy, or 

by taking up 

time? 

‘Making your home messy’ 

was changed to ‘interfering 

with your daily schedule’. 

1 1% 1 2% [138] 

'For example by making your 

home messy, or by taking up 

time' was removed. 

1 1% 1 2% [116] 

'The treatment for your skin 

been, for example, by making 

your home messy or by taking 

up time' was replaced with 

'take care of your 

pachonychia congenita'. 

1 1% 1 2% [143] 

'Making your home messy, or 

by taking up time' was 

changed to 'making your 

clothing and other articles 

messy or by taking up time'. 

1 1% 1 2% [159] 

The question was rephrased as 

‘caused living area to be 

smelly and messy'. 

1 1% 1 2% [165] 

'Treatment' was changed to 

'attempts to solve problems 

due to body changes'. 

1 1% 1 2% [142] 

All 

items 
- 

The items were rephrased into 

neutral frames, i.e. not to lead 

a respondent to consider this as 

a negative phenomenon. 

1 1% 1 2% [178] 

3.1.3. Methodological quality of studies (COSMIN criteria) 

The quality of measurement properties of all identified questionnaire modifications or 

scorings were evaluated according to the quality criteria adapted based on Terwee et al. 

and Prinsen et al. (Appendix 4). Overall, 29 (36%) of the included 81 articles presented 

information on the measurement properties of DLQI modifications according to the 

COSMIN checklist (Appendix 5). Overall, 25 (31%) publications applied classical test 

theory methods to evaluate measurement properties, three used item response theory 

[103,129,151] and one used both [143]. The overall methodological quality of the articles 

was generally weak. There were only three modifications that received at least one ‘good’ 

or ‘excellent’ rating. The most frequently assessed measurement properties were 

hypothesis testing (n=21, 26%), internal consistency (n=10, 12%) and criterion validity 

(n=6, 7%). Content validity (n=5, 6%), reliability (n=3, 4%), structural validity (n=3, 

4%), cross-cultural validity (n=1, 1%) and responsiveness (n=1, 1%) were examined for 

a few questionnaires. There were no publications that reported measurement error. 
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3.1.4. Measurement properties of DLQI modifications (Terwee criteria) 

Sixty-four (79%) of the included 81 articles presented information on the measurement 

properties of the questionnaire or scoring modification according to the Terwee criteria 

(n=29, 36% without floor and ceiling effects and interpretability). Internal consistency 

was rated as positive for four questionnaires and intermediate for nine others (Appendix 

6). Cronbach’s α and person separation index for these modified questionnaires ranged 

from 0.67 to 0.87 [102,106,107,114,127,143,148,160,176] and from 0.68 to 0.87, 

respectively[103,107,129,151]. Evidence on reliability was available for three articles, 

one was rated as positive while two of them were intermediate. Content validity was 

assessed for five articles (three positive and two intermediate). There was positive 

evidence for structural validity in two publications, intermediate in two publications and 

negative in two others. Construct validity was assessed for 22 articles (nine positive, 

seven intermediate and six negative). Good criterion validity was described for six 

publications, while only one article received negative rating. Responsiveness was tested 

only in one study with positive results for DLQI-R scoring. Evidence for floor and ceiling 

effects was reported for 24 (30%) articles, seven of which were rated as positive, 14 as 

intermediate and two as negative. Furthermore, in one article, the DLQI-R was rated as 

positive, while the DLQI-SF as intermediate for floor and ceiling effects. For 

interpretability, none of the articles were rated as positive, but a total of 47 (58%) were 

graded as intermediate.  
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3.2. Results of comparison of the measurement performance of dermatology-

specific HRQoL outcomes (DLQI, DLQI-R and Skindex-16) 

3.2.1. Characteristics of the study population 

Mean age was 50.5±16.9 years (minimum 18, maximum 86 years). More than half of the 

sample were female (n=358, 57.9%) (Table 11). Patients self-reported a total of 49 

different dermatological conditions, the most common of which were warts (n=143, 

23.1%), eczema (n=140, 22.7%), onychomycosis (n=113, 18.3%), acne (n=83, 13.4%) 

and psoriasis (n=82, 13.2%). Moreover, in the open-ended text box, further 39 different 

skin conditions were indicated (n=102, 16.5%). Mean health status PG-VAS and WHO-

5 well-being scores were 66.5±23.4 and 41.4±16.6, respectively. 

3.2.2. Descriptive results of the outcome measures 

The mean DLQI and DLQI-R scores were 3.76±5.03 and 4.11±5.34, respectively. Of the 

618 patients, 230 (37.2%) marked at least one NRRs with the highest number of NRRs 

occurring in patients with rosacea (54.8%) and basal cell carcinoma (51.6%), while the 

fewest in patients with eczema (32.1%) and psoriasis (34.2%) (Table 11). Mean Skindex-

16 subscale (functioning, emotions, symptoms) scores were 22.2±28.3, 35.9±30.4 and 

30.0±28.6, respectively, and mean Skindex-16 total score was 29.4±26.6.  
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Table 11 – Characteristics of the study population [77] 

 Variables n (%) 

% of patients with 

≥1  RRs on the 

DLQI 

Mean number of 

 RRs on the DLQI 

(SD) 

Total sample 618 (100%) 37.2% 1.09 (2.04) 

Sex  

Male 260 (42.1%) 38.8% 1.24 (2.29) 

Female 358 (57.9%) 36.0% 0.97 (1.83) 

Age groups (years)  

18 - 29  93 (15.0%) 23.7% 0.69 (1.63) 

30 - 39 89 (14.4%) 39.3% 1.49 (2.59) 

40 - 49 115 (18.6%) 38.3% 1.19 (2.25) 

50 - 59 92 (14.9%) 29.4% 0.86 (1.93) 

60+ 229 (37.1%) 44.5% 1.13 (1.85) 

 ducation  

Primary school 31 (5.0%) 51.6% 1.19 (1.85) 

Secondary school 462 (74.8%) 36.6% 1.08 (2.06) 

College / university 125 (20.2%) 36.0% 1.08 (2.18) 

Marital status    

Married / domestic partnership 421 (68.1%) 33.0% 1.05 (2.16) 

Single / divorced / widower 197 (31.9%) 46.2% 1.16 (1.75) 

 et monthly household income ( UF)  

≤ 150 000 121 (19.6%) 45.5% 1.22 (2.02) 

150 001-300 000 218 (35.3%) 37.6% 1.15 (2.10) 

≥300 000 195 (31.6%) 28.2% 0.81 (1.90) 

Don't know / refused to answer 84 (13.6%) 45.2% 1.37 (2.17) 

Diagnoses  

warts 143 (23.1%) 37.8% 1.10 (2.12) 

eczema 140 (22.7%) 32.1% 0.91 (1.96) 

onychomycosis 113 (18.3%) 38.9% 1.23 (2.22) 

acne 83 (13.4%) 34.9% 0.93 (1.53) 

psoriasis 82 (13.2%) 34.2% 0.82 (1.66) 

tinea pedis 46 (7.4%) 41.3% 0.85 (1.70) 

basal cell carcinoma 31 (5.0%) 51.6% 1.26 (2.02) 

rosacea 31 (5.0%) 54.8% 1.32 (1.89)  

urticaria 22 (3.6%) 40.9% 0.77 (1.41) 

herpes zoster 11 (1.8%) 36.4% 1.36 (2.66) 

other 102 (16.5%) 42.6% 1.22 (2.05) 

DLQI = Dermatology Life Quality Index; NRR = ‘not relevant’ response 



Page | 37  

3.2.3. Ceiling and floor effects 

Ceiling effect was 0% for both the DLQI and DLQI-R total score and 1.1% for Skindex-

16 total score. A high floor effect was observed for DLQI and DLQI-R (26.5%), whereas 

it was merely 11.8% for the Skindex-16 total score. Out of the 73 patients with Skindex-

16 total score of zero, 14 (19.2%) reported problems on DLQI/DLQI-R. Out of the 164 

patients with a DLQI and DLQI-R score of zero, 105 (64.0%) had a Skindex-16 total 

score higher than zero.  

Both with DLQI (or DLQI-R) and Skindex-16, item-level ceiling effect was low, with the 

exception of item 5 (persistence/reoccurrence, 19.7%) of Skindex-16 (Table 12). Floor 

effect ranged between 39.3% and 70.2% for the DLQI items and between 27.5% and 

57.6% for Skindex-16 items. Four of the five Skindex-16 items with matched ‘severity’ 

format DLQI pairs significantly reduced the presence of floor effect compared to the 

DLQI (p<0.05). All four Skindex-16 items with ‘interference with functioning’ format 

DLQI pairs reduced the presence of floor effect compared to the DLQI (p<0.05). 
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Table 12 – Ceiling and floor effects of DLQI, DLQI-R and Skindex-16 [77] 

DLQI / DLQI-R* Skindex-16 

Items F  n (%) C  n (%) Items F  n (%) C  n (%) 

item 1 (itchy, sore, painful, 

stinging) 
243 (39.3%) 22 (3.6%) 

item 1 (itching) 192 (31.1%) α  53 (8.6%) β 

item 2 (burning or stinging) 305 (49.4%) α  28 (4.5%) 

item 3 (hurting) 313 (50.6%) α  25 (4.0%) 

item 4 (skin irritation) 216 (35.0%) α  50 (8.1%) β 

item 2 (embarrassed, self-

conscious) 
316 (51.1%) 20 (3.2%) item 9 (embarrassment) 308 (49.8%)  54 (8.7%) β 

item 3 (shopping, home, 

garden) 
434 (70.2%) 11 (1.8%)  item 15 (daily activities) 320 (51.8%) α  25 (4.0%) β 

item 4 (clothing) 399 (64.6%) 20 (3.2%) - - - 

item 5 (social, leisure) 417 (67.5%) 13 (2.1%) - - - 

item 6 (sport) 381 (61.7%) 13 (2.1%) - - - 

item 7 (working, studying) 416 (67.3%) 20 (3.2%) 
item 16 (work or do what you 

enjoy) 
344 (55.7%) α  32 (5.2%) β 

item 8 (interpersonal 

problems) 
433 (70.1%) 8 (1.3%) 

item 12 (interactions with 

others) 
337 (54.5%) α  27 (4.4%) β 

item 9 (sexual difficulties) 391 (63.3%) 8 (1.3%) item 14 (show affection) 356 (57.6%) α  35 (5.7%) β 

item 10 (treatment difficulties) 410 (66.3%) 5 (0.8%) - - - 

   

item 5 (persistence / 

reoccurrence) 
170 (27.5%) 122 (19.7%) 

item 6 (worry) 183 (29.6%) 96 (15.5%) 

item 7 (appearance) 193 (31.2%) 89 (14.4%) 

item 8 (frustration) 277 (44.8%) 54 (8.7%) 

item 10 (being annoyed) 193 (31.2%) 70 (11.3%) 

item 11 (feeling depressed) 280 (45.3%) 37 (6.0%) 

item 13 (desire to be with 

people) 
333 (53.9%) 32 (5.2%) 

Symptoms subscale 148 (23.9%) 15 (2.4%) 

Emotions subscale 90 (14.6%) 18 (2.9%) 

Functioning subscale 256 (41.4%) 11 (1.8%) 

DLQI / DLQI-R Total 164 (26.5%) 0 (0.0%) Total 73 (11.8%) α  7 (1.1%) β 

CE = ceiling effect; DLQI = Dermatology Life Quality Index; DLQI-R = Dermatology Life Quality Index-Relevant; FE =floor 

effect 

* Theoretically, the ceiling effect for DLQI and DLQI-R total scores may be different; however, the sample included few patients 

with severe dermatological conditions, thus the two values were the same in this study. 

α indicates a significant difference in floor effect between DLQI/DLQI-R and Skindex-16 (p<0.05). 

β indicates a significant difference in ceiling effect between DLQI/DLQI-R and Skindex-16 (p<0.05). 
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Overall, 17.3% to 40.1% of patients reporting ‘not at all’ in the nine matched items were 

bothered by some problems in Skindex-16 (Figure 3). Furthermore, 23.3%, 24.6%, 37.1% 

and 38.5% of patients marking a NRR in DLQI items 8 (interpersonal problems), 3 

(shopping/home/garden), 9 (sexual difficulties) and 7 (working/studying), reported 

problems in their matched Skindex-16 items pairs, respectively (Figure 4). 

 

 

Percentages may not total 100 due to rounding. 

Figure 3 – Distribution of Skindex-16 responses in patients with DLQI/DLQI-R score of 

zero [n=164] [77] 
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Percentages may not total 100 due to rounding. 

Figure 4 – Skindex-16 responses of patients with ‘not at all’ responses on the DLQI 

(matched items) [77] 

 

Percentages may not total 100 due to rounding. 

Figure 5 – Skindex-16 responses of patients with NRR responses on the DLQI (matched 

items) [77] 
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3.2.4. Informativity 

The average absolute informativity of the DLQI, DLQI-R and Skindex-16 were 1.07, 1.48 

and 2.38, respectively (Table 13). The average relative informativity values for the DLQI, 

DLQI-R and Skindex-16 were 0.54, 0.66 and 0.85, respectively. Compared to the DLQI, 

we identified higher relative informativity with DLQI-R in all items with NRRs. Three 

of the five Skindex-16 items with matched ‘severity’ format DLQI pairs, and all four 

Skindex-16 items with ‘interference with functioning’ format DLQI pairs showed higher 

relative informativity than their DLQI or DLQI-R pairs. 

Table 13 – Informativity of DLQI, DLQI-R and Skindex-16 [77] 

DLQI/DLQI-R items 
DLQI DLQI-R 

Skindex-16 items 
Skindex-16 

( ') (J') ( ') (J') ( ') (J') 

item 1 (itchy, sore, painful, stinging) 1.64 0.82 1.64 0.82 

item 1 (itching) 2.64 0.94 β 

item 2 (burning or stinging) 2.28 0.81 

item 3 (hurting) 2.22 0.79 

item 4 (skin irritation) 2.58 0.92 β 

item 2 (embarrassed, self-conscious) 1.54 0.77 1.54 0.77 item 9 (embarrassment) 2.27 0.81 β 

item 3 (shopping, home, garden) 0.91 0.45 1.38 0.59 α item 15 (daily activities) 2.18 0.78 β 

item 4 (clothing) 1.16 0.58 1.57 0.68 α  - - - 

item 5 (social, leisure) 1.12 0.56 1.48 0.64 α - - - 

item 6 (sport) 0.81 0.41 1.52 0.65 α  - - - 

item 7 (working, studying) 0.85 0.43 1.41 0.61 α 
item 16 (work or do what you 

enjoy) 
2.09 0.74 β 

item 8 (interpersonal problems) 0.94 0.47 1.37 0.59 α item 12 (interactions with others) 2.12 0.76 β 

item 9 (sexual difficulties) 0.81 0.40 1.50 0.64 α  item 14 (show affection) 2.05 0.73 β 

item 10 (treatment difficulties) 0.97 0.48 1.44 0.62 α  - - - 

 

item 5 (persistence / 

reoccurrence) 
2.68 0.95 

item 6 (worry) 2.67 0.95 

item 7 (appearance) 2.66 0.95 

item 8 (frustration) 2.41 0.86 

item 10 (being annoyed) 2.66 0.95 

item 11 (feeling depressed) 2.35 0.84 

item 13 (desire to be with people) 2.15 0.77 

Total average 1.07 0.54 1.48 0.66 α Total average 2.38 0.85 β 

DLQI = Dermatology Life Quality Index; DLQI-R = Dermatology Life Quality Index-Relevant; (H’) = Shannon's index for absolute 

informativity; (J’) = Shannon’s evenness index for relative informativity 

The theoretical maximum of H’ for DLQI, DLQI-R and Skindex-16 was 2.00, 2.32 and 2.81, respectively. 

α indicates that J’ of DLQI-R is higher than that of the DLQI 

β indicates that J’ of Skindex-16 is higher than those of DLQI and DLQI-R 
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3.2.5. Convergent and known-group validity 

Most hypotheses regarding convergent validity of the three HRQoL outcomes were met. 

Skindex-16 subscale and total scores exhibited a strong correlation both with DLQI and 

DLQI-R scores (range of rs=0.664 to 0.751) (Table 14). PG-VAS and WHO-5 scores 

showed weak negative correlations with all dermatology-specific HRQoL measures 

(range of rs=-0.342 to -0.241). DLQI was able to better discriminate between known 

groups of patients based on overall HRQoL impairment (GQ rating), while both DLQI-R 

and Skindex-16 performed better than the DLQI for self-perceived health status (Table 

15). 

Table 14 – Spearman’s correlations between outcome measures [77] 

  DLQI DLQI-R 
Skindex-16 

Functioning 

Skindex-16 

 motions 

Skindex-16 

Symptoms 

Skindex-16 

Total 
P -VAS 

DLQI (0-30) - - - - - - - 

DLQI-R (0-30) 0.984 - - - - - - 

Skindex-16 Functioning (0-100) 0.699 0.685 - - - - - 

Skindex-16  motions (0-100) 0.678 0.664 0.797 - - - - 

Skindex-16 Symptoms (0-100) 0.700 0.683 0.727 0.752 - - - 

Skindex-16 Total (0-100) 0.751 0.735 0.885 0.947 0.895  - 

P -VAS (0-100) -0.333 -0.342 -0.320 -0.310 -0.266 -0.317 - 

W O-5 (0-100) -0.314 -0.315 -0.241 -0.267 -0.270 -0.284 0.425 

DLQI = Dermatology Life Quality Index; PG-VAS = Patient global assessment visual analogue scale; WHO-5 = World Health 

Organization 5 well-being index 

All correlation coefficients were significant (p<0.05). 
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Table 15 – Known-group validity of the DLQI, DLQI-R and Skindex-16 [mean (SD)][77] 

 

 umbers 

of patients 

(%) 

% of 

patients 

with ≥1 

 RRs 

DLQI  

(0-30) 

DLQI-R  

(0-30) 

Skindex-16 

Functioning 

(0-100) 

Skindex-16 

 motions  

(0-100) 

Skindex-16 

Symptoms 

(0-100) 

Skindex-16 

Total  

(0-100) 

Self-perceived health status 

Very good 33 (5.3%) 36.4% 4.0 (7.8) 4.3 (7.9) 12.4 (28.0) 23.4 (29.4) 23.9 (30.9) 19.9 (27.4) 

Good 198 (32.0%) 30.3% 2.5 (3.7) 2.7 (4.0) 15.2 (24.0) 28.6 (27.9) 23.4 (26.3) 22.4 (23.4) 

Fair 264 (42.7%) 37.5% 3.6 (4.4) 3.9 (4.7) 22.9 (27.3) 35.8 (28.9) 29.4 (27.2) 29.4 (25.4) 

Poor 107 (17.3%) 46.7% 5.6 (5.9) 6.1 (5.9) 31.9 (31.3) 49.1 (30.7) 41.8 (29.4) 40.9 (27.2) 

Very poor 16 (2.6%) 56.2% 9.7 (8.4) 10.9 (9.6) 51.0 (36.4) 65.3 (37.2) 54.2 (34.4) 56.8 (34.9) 

p-value α - - < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

F-statistic α - - 13.1 15.0 12.1 14.2 11.1 15.0 

RE - - - 1.15 0.92 1.08 0.85 1.14 

Overall skin-related  RQoL impairment ( Q rating) 

No effect  212 (34.3%) 40.1% 0.9 (1.7) 1.1 (2.2) 5.0 (13.3) 15.2 (19.3) 11.6 (18.3) 10.6 (14.5) 

Small effect 163 (26.4%) 30.1% 2.8 (2.9) 3.0 (3.1) 20.6 (23.7) 33.5 (25.7) 30.7 (25.4) 28.3 (22.2) 

Moderate effect 175 (28.3%) 41.1% 5.3 (4.5) 5.8 (4.9) 31.6 (29.1) 50.1 (27.9) 40.4 (26.4) 40.7 (24.3) 

Very large effect 52 (8.4%) 38.5% 9.4 (6.3) 10.1 (6.6) 51.9 (31.4) 67.9 (24.9) 54.9 (30.3) 58.2 (24.6) 

Extremely large 

effect 
16 (2.6%) 25.0% 17.0 (9.4) 17.6 (9.5) 64.8 (32.3) 76.9 (24.6) 70.8 (29.4) 70.8 (27.4) 

p-value α - - < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

F-statistic α - - 118.7 111.7 68.6 88.0 64.3 95.6 

RE - - - 0.94 0.58 0.74 0.54 0.81 

DLQI = Dermatology Life Quality Index; DLQI-R = Dermatology Life Quality Index; GQ = Global Question; HRQoL= health related 

quality of life; NRR = ‘not relevant’ response; RE = relative efficiency 

α Analysis of variance (ANOVA) 
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3.2.6. Subgroup analysis 

With few exceptions, variations in measurement properties across the three subgroups of 

patients were overall small (Appendices 7-18). Floor effect for DLQI/DLQI-R total score 

ranged between 20.3% (chronic inflammatory skin diseases) to 29.1% (other conditions). 

In contrast, there was a very minor difference in floor effect for Skindex-16 total scores 

across the three condition groups (range 10.3% to 12.6%). Similarly, no substantial 

differences were found in informativity of DLQI, DLQI-R and Skindex-16 across the 

subgroups. Skindex-16 correlated strongly with DLQI and DLQI-R in all subgroups 

(range of rs= 0.729 to 0.808). DLQI-R consistently improved relative efficiency of DLQI 

for self-perceived health status groups, but not for overall HRQoL impairment (GQ 

rating). In comparison, the performance of Skindex-16 was less systematic. It 

considerably improved relative efficiency for self-perceived health status in the ‘other’ 

group, while it was outperformed by both DLQI and DLQI-R for self-perceived health 

status in chronic inflammatory skin diseases and for GQ rating in infections. 

3.2.7. Summary of the results 

The systematic review of modifications and alternative scoring of the DLQI questionnaire 

reveals significant adaptations (n=59) across more than 40 skin conditions, yet often 

lacking validation. Notably, the most promising modifications are the DLQI-R and the 

"Last Year-DLQI," which asks about the previous one-year period, although validation 

remains sparse. In our comparative analysis, for the first time in Hungary, the 

measurement properties of the skin-specific questionnaires were investigated in several 

skin diseases not yet investigated (e.g., urticaria, rosacea), and the electronic Hungarian 

versions of the DLQI and Skindex-16 questionnaires were validated for the first time. 

Skindex-16 and DLQI-R generally outperformed the original DLQI. Nevertheless, the 

results of our study confirm that the Skindex-16 is more suitable than either the DLQI or 

the DLQI-R for measuring mild quality-of-life decline. 
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4. Discussion 

We conducted a systematic literature review categorizing all DLQI 

modifications and evaluated the quality of each study. Additionally, we comprehensively 

analysed the measurement properties of two widely used dermatology-specific 

instruments (DLQI and Skindex-16) in a large population-based sample of patients with 

chronic skin conditions. Our studies were intended to support clinicians, researchers, and 

healthcare decision-makers regarding the selection of HRQoL instruments. 

4.1. Modified versions and alternative scoring methods of DLQI 

In this systematic review, we have identified 81 eligible articles that described 

59 questionnaire modifications and alternative scorings of the DLQI. Based on our 

knowledge, such a substantial number of modifications to a questionnaire, either generic 

or disease-specific, is rare in HRQoL literature. These adaptations have been applied 

across a broad spectrum of over 40 distinct skin conditions, covering nearly all 

dermatological conditions. Notably, our findings reveal that approximately 2-4% of all 

published studies utilizing the DLQI have opted for some modified versions of the DLQI. 

On the one hand, this extraordinary array of modified questionnaire versions underscores 

the DLQI's global popularity and widespread use. On the other hand, it draws attention to 

potential limitations within the DLQI. The primary aim of employing modified 

questionnaire versions in many studies has been to enhance sensitivity in detecting 

treatment effects. 

It is widely recognized that HRQoL questionnaires can lose their validity, comparability 

of scores, and reliability if even a single word is altered. The overall methodological 

quality of the studies included in our analysis exhibited heterogeneity, with the majority 

being assessed as weak. In some cases, the modifications implemented in the DLQI 

needed to be clarified. Furthermore, many of the studies provided limited coverage of the 

psychometric properties of each questionnaire. As a result, there is a notable absence of, 

or incomplete information regarding, the psychometric properties of the modified DLQI 

in the existing literature. 
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Most HRQoL surveys or questionnaires, including the DLQI, are protected by copyright 

to safeguard the developers' exclusive rights to their work. This includes activities such 

as reproducing, distributing, and creating derivative works, aiming to maintain the 

authenticity of the validated and authorized version of the original questionnaire [89,92]. 

Given that HRQoL measures frequently serve as endpoints in clinical trials, impact 

health-related decisions (e.g., treatment selection), influence reimbursement 

determinations, and contribute to labelling claims by regulatory bodies like the U.S. Food 

and Drug Administration (hereinafter: FDA) and the European Medicines Agency 

(EMA), upholding quality standards is crucial. This involves preserving the 

questionnaire's content, encompassing instructions, question-wording, order, response 

options, and recall period. Like other copyrighted HRQoL questionnaires, users are 

prohibited from altering the content, language, or question sequence in the DLQI without 

formal approval from the copyright holders, constituting a copyright infringement 

otherwise. The only exceptions are alternative scoring methods that adhere to the original 

questionnaire. Copyright holders are advised to actively monitor the questionnaire's usage 

to identify unauthorized modifications or use [90]. 

One noteworthy modification worth further investigation is the ‘last year DLQI’ 

(hereinafter: LY-DLQI), which extends the recall period from one week to one year while 

maintaining the integrity of the DLQI. So far, LY-DLQI has been employed in seven 

independent studies [104,108,123,145-147,158], and another four publications (2 

independent studies) [109,153-155]have applied a one-year recall period in conjunction 

with other modifications. While an extended recall period might be suitable for conditions 

characterized by gradual changes in health status and intermittent symptoms, such as 

certain types of hair loss or many photodermatoses, it is not appropriate for most 

dermatological conditions where symptoms can vary more rapidly. Additionally, existing 

literature indicates that more extended recall periods may be more susceptible to recall 

bias [180-182]. Future validation studies are essential to evaluate the utility of the LY-

DLQI, especially in conditions like alopecia and photodermatoses. 

Another extensively studied alternative scoring system for the original DLQI is the DLQI-

R, with 'R' standing for relevant. Five cross-sectional studies and a clinical trial have 

employed DLQI-R in patients with atopic dermatitis, vitiligo, psoriasis, pemphigus, and 
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morphea [62-65]. Compared to the original DLQI, DLQI-R has demonstrated improved 

informativity, responsiveness to change, and convergent validity with Psoriasis Area and 

Severity Index and EQ-5D-3L. It exhibits excellent criterion validity against the original 

DLQI and shows no floor/ceiling effects. It is advisable to gather additional evidence on 

the measurement properties of DLQI-R in various skin diseases to further evaluate its 

performance. 

In 1995, an official and validated version for children, the Children's Dermatology Life 

Quality Index (hereinafter: CDLQI) [97,183], was published as a specific instrument to 

assess the impact of skin conditions on children. However, our systematic literature 

review identified five questionnaires that adapted the adult DLQI to assess the HRQoL 

impact of skin diseases in children. These modifications were implemented in patients 

with conditions like cutaneous larva migrans, scabies, and tungiasis 

[124,125,161,162,169]. However, it is important to mention that there are several child-

specific HRQoL instruments exist such as CDLQI, Teenager's Quality of Life (T-QoL) 

and Skindex-teen which researchers could use to assess the HRQoL of children with 

dermatological conditions [99,100]. 

Notably, every modification made to the original questionnaire comes with a potential 

trade-off, as it may diminish the advantages of the original tool. Furthermore, poorly 

designed and non-validated questionnaires have the potential to compromise the 

outcomes of a study. Two future strategies can be considered to enhance the utility of 

modified DLQI questionnaires. First, it is crucial to emphasize the need for higher 

methodological standards in future studies that aim to modify the DLQI questionnaire. 

Adhering to rigorous research practices can improve the quality of the modifications. 

Second, rather than continually creating new DLQI modifications, researchers might find 

it beneficial to concentrate on refining and validating existing modifications. The 

collection of modifications provided in this PhD thesis serves as a resource to facilitate 

this effort, aiding in the selection of instruments that can be further validated and thus 

contribute to advancing research in the field. 

A limitation of this systematic literature review is that a search strategy focused on the 

DLQI. While this focused approach was a reasonable choice, implementing a more 

sensitive filter, such as searching for all HRQoL studies in dermatology, could have 
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generated overwhelming results for full-text screening. As a result, there is a possibility 

that our study may have missed a few relevant studies featuring modified DLQI 

questionnaire versions that did not include explicit mentions of DLQI in their abstracts or 

keywords. To mitigate this limitation, we conducted reference tracking and supplemented 

our search using Google Scholar. This additional effort allowed us to identify and include 

26 more studies, thus helping to address potential data gaps. Another limitation lies in the 

applicability of the COSMIN Risk of Bias and the Terwee et al. checklists [86], 

commonly employed to choose optimal outcome measures for clinical studies. These 

checklists appear less effective when assessing the methodological quality of studies 

reporting experimental questionnaire modifications. This is particularly relevant for 

modifications such as bolt-ons, recall period adjustments, and alternative scorings. 

Therefore, there is a need to develop specific guidelines and checklists tailored for 

assessing the quality of modifications to patient-reported outcome measures. 

4.2. Comparison of the measurement performance of dermatology-specific 

questionnaires (DLQI, DLQI-R and Skindex-16) 

This study is the first to offer a thorough, direct comparison of the measurement 

properties of three dermatology-specific HRQoL outcome measures (DLQI, DLQI-R, 

and Skindex-16). Among these measures, Skindex-16 exhibited superior item-level 

measurement properties, specifically in relation to floor effect and informativity, when 

compared to both DLQI and DLQI-R. Nonetheless, all three measures displayed similar 

levels of convergent validity with other measures and their ability to distinguish between 

known groups. 

The difference in measurement performance between the DLQI and Skindex-16 could be 

attributed to the distinct areas of HRQoL captured. Skindex-16 contains several items that 

emphasize the mental and emotional aspects of dermatological disease, such as worrying, 

frustration, being annoyed or being depressed, which concepts entirely absent in DLQI. 

Conversely, Skindex-16 may not fully capture HRQoL aspects related to daily 

functioning, like clothing, sports, and treatment difficulties. Another difference between 

the examined measures is observed in the number of responses of DLQI and Skindex-16. 

While DLQI items typically offer four or five response options, Skindex-16 provides 
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seven response alternatives for each item. Previous research suggests that a higher number 

of response options, up to seven, can enhance the validity and reliability of an instrument 

[184]. It seems, however, that for reporting symptoms, both DLQI and Skindex-16 have 

their advantages. For painful, burning or stinging skin, the ‘severity’ format DLQI items 

showed a lower floor effect and improved relative informativity than Skindex-16. In 

contrast, for itching and skin irritation, the ‘frequency’ format Skindex-16 items 

performed better. 

One of the most significant limitations of DLQI lies in the scoring of NRRs [185]. For 

DLQI items 3 (shopping, home, garden), 7 (working, studying), 8 (interpersonal 

problems), and 9 (sexual difficulties), approximately one-third of patients with NRRs 

reported problems on their corresponding Skindex-16 items. This suggests that the NRR 

option in DLQI combines elements from the other four response options, raising 

questions about the equivalence of 'not at all' and NRRs, as originally scored in DLQI. 

DLQI-R is an alternative scoring for the DLQI that offers an opportunity to correct the 

bias caused by NRRs. Validity of the DLQI-R has already been confirmed in patients 

with psoriasis, atopic dermatitis, pemphigus, morphoea, vitiligo, and hidradenitis 

suppurativa [57,58,60-64,179,185-189]. Moreover, a recent study provided empirical 

support for the improved measurement properties of the DLQI-R against DLQI using 

Rasch-analysis. In line with this, in the present study, DLQI-R outperformed the DLQI 

in nearly all measurement properties. While the DLQI-R scoring modification can 

enhance certain measurement properties of DLQI, it does not address the issues related 

to its content validity. The high frequency of NRRs reported across various diagnoses 

indicates problems with item relevance. Moreover, the relatively high floor effect 

highlights a content validity concern, implying that DLQI items may not effectively 

capture mild HRQoL problems. The numerous modifications made to the DLQI 

questionnaire, including the addition of 21 different bolt-ons (additional questionnaire 

items appended to the original DLQI), serve as evidence of its content validity issues [85]. 

However, it is worth noting that Skindex-16 (and other Skindex measures) may also suffer 

from content validity problems. In a recent qualitative study, patients with acne reported 

redundant items, uncertainties regarding the meaning of the ‘never bothered’ endpoint, 

and unlabelled response options, which may lead to arbitrary response choices [190]. 
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Several limitations to our study should be taken into account. The first limitation is that 

we conducted our analysis on data from patients who self-reported their dermatological 

conditions, and we did not have access to clinical data regarding disease severity or health 

status. However, we aimed to maintain high data quality. The selection of 618 patient 

with self-reported, physician-diagnosed dermatological conditions from 2001 

respondents involved several steps. Initially, respondents were asked to select from a 

drop-down list of diseases that included skin diseases and other common chronic diseases. 

An open-ended ‘other’ option allowed respondents to provide their own answers. Then, 

if the respondent ticked any of the pre-coded ten skin conditions, we asked them to specify 

which one they had been diagnosed with by a physician. To determine the final sample, 

our research team reviewed each respondent’s answers in detail, one by one. Of note, our 

results align with previous research; the instruments we used demonstrated similar 

measurement properties to data recorded in clinical settings [65,71,187]. After reviewing 

the results of previous national and international data collections, we concluded that the 

face validity of our sample was also adequate. For example, the convergent validity of 

the questionnaires closely aligns with that reported in earlier HS and AD studies from 

Hungary [65,187]. The second limitation is that there was a limited number of patients 

with severe dermatological conditions, as represented by the relatively low mean scores 

for DLQI and Skindex-16. The third limitation is that the item pairs used for the item-

level analyses when comparing DLQI/DLQI-R to Skindex-16 were not always 

completely identical in terms of content. For instance, item 9 of DLQI (sexual difficulties) 

was compared to item 14 of Skindex-16 (show affection), which may not be a perfect 

match. The fourth limitation is that the Skindex-16 total score lacks a well-established 

calculation method in the international literature. However, most previous studies used 

the arithmetic mean of the scores of the three subscales [65,69-71,187,191] to determine 

the total score, including the abovementioned Hungarian hidradenitis suppurativa and 

atopic dermatitis studies [65,187]. Hence, we have chosen to use this approach for 

comparability. Finally, because our study was cross-sectional, we were unable to assess 

the test-retest reliability or responsiveness of the instruments over time.  

Our findings provide essential information about differences of dermatology-specific 

measures for making informed choices when selecting an instrument in clinical practice, 

research, treatment, and financial guidelines. DLQI is widely adopted in international and 
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national treatment guidelines for numerous skin conditions in almost 50 countries [59]. 

Meanwhile, the Skindex questionnaires are recommended to be used in only a few 

countries [73-75]. The measurement properties of dermatology-specific HRQoL 

instruments might vary depending on the specific skin condition, with one instrument 

being particularly suitable for one condition but not necessarily for others which is 

supported by our subgroup analysis. However, our finding suggests that in patients with 

mild symptoms, DLQI and DLQI-R might be less sensitive to minor impairments in 

HRQoL. In such cases, Skindex-16 could be a more appropriate decision. Further studies 

and analyses are warranted within specific skin conditions, preferably in clinical settings 

where severity assessments can be conducted to allow for more condition-specific 

assessments of validity. 
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5. Conclusions 

In summary, our systematic review identified a range of questionnaire and 

scoring modifications applied to the DLQI. Our findings highlight that there is an 

incomplete understanding of the psychometric characteristics of the modified DLQI 

questionnaires. The limited information on measurement properties does not necessarily 

suggest poor measurement properties, but it is essential to underscore that most DLQI 

modifications lack robust empirical support. Further research is needed to establish the 

validity of these modified questionnaires in capturing HRQoL impairment associated 

with chronic dermatological conditions. 

Based on the second research presented in this thesis, the DLQI and Skindex-16 

cover similar but somewhat different areas of HRQoL and have different response scales 

responsible for the differences in their measurement performance. With few exceptions, 

the higher number of response options and their ‘frequency’ format in the Skindex-16 

seem more useful to report the impact of the dermatological problem on patients’ lives 

than the fewer and ‘severity’ or ‘interference with functioning’ format categories of the 

DLQI. Skindex-16 performs better at the item level, whereas DLQI seems superior as a 

scale. In most measurement properties, DLQI-R superseded the DLQI. Based on our 

findings, we recommend using DLQI-R or Skindex-16, depending on the purpose and 

needs of the study.  
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6. Summary 

The DLQI is a widely used dermatology-specific measure to assess the HRQoL 

of patients with skin conditions. It has been used in a large number of observational 

studies, as an endpoint in clinical trials, patient registries, and for clinical and financial 

decision-making. Skindex-16 is another commonly used HRQoL instrument comparable 

to the DLQI in content, recall period, and length. This PhD thesis systematically reviewed 

modifications of the DLQI and compared the measurement properties of DLQI, DLQI-R, 

and Skindex-16. 

In the first part of the thesis, a systematic literature review was conducted, and 81 studies 

were identified using 59 different questionnaire modifications of the DLQI. These 

modifications were examined 47 different diagnoses or symptoms from 28 countries. We 

have identified several DLQI modifications, encompassing various categories, with 

alternative score methods (DLQI-R), recall periods (DLQI-LY), disease/symptom/body 

part specifications, and bolt-ons/-offs being the most common. However, the evidence on 

the quality of measurement properties for these modifications was heterogeneous. 

The second part of the PhD thesis compared several measurement properties of DLQI, 

DLQI-R, and Skindex-16 from 618 patients with dermatological conditions. Mean age 

was 50.5±16.9 years, 57.9% were female. Mean total of DLQI, DLQI-R and Skindex-16 

scores were 3.76±5.03, 4.11±5.34 and 29.36±26.62, respectively. Of patients who 

obtained a 0 score on DLQI, 64% indicated problems on Skindex-16. Average relative 

informativity was the highest for Skindex-16 (0.85), followed by DLQI-R (0.66). DLQI-

R and Skindex-16 could better discriminate between known groups of patients based on 

self-perceived health status. 

This PhD thesis highlights the availability of numerous DLQI modifications, with 

incomplete psychometric validation for most. It also underscores the differences in 

measurement properties among dermatology-specific HRQoL measures. These findings 

provide valuable knowledge for selecting the most suitable instrument for clinical and 

research purposes in dermatology. Further research and validation efforts are essential in 

selected clinical populations for a more comprehensive understanding of these 

instruments and their modifications. 
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Appendix 1 Modified DLQI language versions [85] 

Language 
Studie

s (n)a % References 

Afrikaans 1 1% [106] 

Arabic 1 1% [120] 

Chinese 8 10% [103,111,115-117,119,145,148] 

Danish 5 6% [104,114,123,131,160] 

Dutch 2 3% [158,174] 

Englisha 23 30% 
[60,106,108,109,122,131,132,134-

136,138,141,143,146,147,151,153-155,165,172,175-179] 

French 1 1% [163] 

German 5 6% [113,129,130,159,164] 

Greek 2 3% [126,140] 

Hebrew 1 1% [139] 

Hindi 3 4% [157,161,171] 

Hungarian 2 3% [62,63] 

Irish 1 1% [102] 

Italian 4 5% [118,121,152,170] 

Japanese 5 6% [105,107,112,166,168] 

Norwegian 1 1% [156] 

Persian 5 6% [133,137,149,150,173] 

Polish 1 1% [110] 

Portuguesea 2 3% [124,125,162] 

Sinhala 2 3% [127,128] 

Spanish 2 3% [142,144] 

Swahili 1 1% [169] 

Xhosa 1 1% [106] 

Multiple languages 

(unspecified) 
1 1% [167] 

Total 77 104%b  

a: The papers by Kim et al. 2014[153], 2015a[154] and 2015b[155] used the same dataset and therefore considered one study. The 

papers by Barbieri&Gelfand 2019a[60] and 2019b[179] used the same dataset and therefore considered one study. The papers by 

Schuster et al. 2011[124] and Shimogowara et al. 2013[125] used the same dataset and therefore considered one study. 

b: The sum of percentages is higher than 100% as multiple language versions of the same questionnaire were applied in three studies 

[106,131,167].  
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Appendix 2 Countries in which DLQI modifications have been used in published research 

[85] 

Country Studies (n) % References 

Australia 2 3% [172,175] 

Brazila 2 3% [124,125,162] 

Canada 5 6% [109,122,138,141,143] 

Chile 1 1% [144] 

China 8 10% [103,111,115-117,119,145,148] 

Denmark 5 6% [104,114,123,131,160] 

France 1 1% [163] 

Germany 5 6% [113,129,130,159,164] 

Greece 2 3% [126,140] 

Hungary 2 3% [62,63] 

India 5 6% [157,161,171] 

Iran 1 1% [133,137,149,150,173] 

Ireland 3 4% [102] 

Israel 1 1% [139] 

Italy 4 5% [118,121,152,170] 

Japan 5 6% [105,107,112,166,168] 

Kenya 1 1% [169] 

Netherlands 2 3% [158,174] 

Norway 1 1% [156] 

Poland 1 1% [110] 

Saudi Arabia 1 1% [120] 

Singapore 1 1% [176] 

South Africa 1 1% [106] 

Spain 1 1% [142] 

Sri Lanka 2 3% [127,128] 

Tunisia 1 1% [163] 

United Kingdom 9 12% [108,134-136,146,147,151,177,178] 

United Statesa 5 6% [60,131,132,153-155,165,179] 

Multi-country (unspecified) 1 1% [167] 

Total 77 103%b   

a: The papers by Kim et al. 2014[153], 2015a[154]and 2015b[155] used the same dataset and therefore considered one study. The 

papers by Barbieri&Gelfand 2019a[60] and 2019b[179] used the same dataset and therefore considered one study. The papers by 

Schuster et al. 2011[124] and Shimogowara et al. 2013[125] used the same dataset and therefore considered one study. 

b: The sum of percentages is higher than 100% as the study by Lorette&Ermosilla 2006[163] was conducted in France and Tunisia 

and the study by Butt et al. 2009 74 in Denmark and the US. 



Page | 86  

Appendix 3 Number of items in DLQI modifications [85] 

 umber of 

items a 

Studies 

(n) b % Modifications (n) % References 

3 2 3% 2 3% [110,167] 

5 2 3% 3 5% [161,170] 

6 5 6% 6 10% [129,130,132,162,169] 

7 3 4% 1 2% [114,120,160] 

8 2 3% 3 5% [103,124,125] 

9 4 5% 2 3% [142,149,150,156] 

10 49 64% 33 56% 

[60,62,63,102,104,105,107-109,111-

113,115-119,122,123,126-

128,131,133-135,137-141,145-

148,151,153-155,157-159,163-

166,168,171,172,177-179] 

12 3 4% 3 5% [106,143,152] 

14 2 3% 2 3% [136,174] 

15 2 3% 1 2% [175,176] 

17 1 1% 1 2% [173] 

20 1 1% 1 2% [121] 

not reported 1 1% 1 2% [144] 

Total 77 100% 59 100%  

a: DLQI-SF and DLQI-Q1 were considered an alternative scorings of the 10-item original DLQI, not a 2-item or a 9-item 

questionnaire, respectively.  

b: The papers by Kim et al. 2014 [153], 2015a [154]and 2015b [155] used the same dataset and therefore considered one study. The 

papers by Barbieri&Gelfand 2019a [60] and 2019b [179] used the same dataset and therefore considered one study. The papers by 

Schuster et al. 2011[124] and Shimogowara et al. 2013 [125] used the same dataset and therefore considered one study. 
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Appendix 4 Quality criteria of the measurement properties [85] 

Measurement property Quality criteria 

Internal consistency 

+ Factor analyses performed on adequate sample size (7 * no. items and 

>100) AND Cronbach’s alpha(s) or Person Separation Index were 

calculated and range between 0.70 and 0.95; 

? No factor analysis OR doubtful design or method; 

- Cronbach’s alpha(s)/Person Separation Index <0.70 or >0.95, despite 

adequate design and method; 

0 No information found on internal consistency. 

Reliability 

+ ICC or weighted Kappa>0.70 or Pearson's or Spearman's r >0.80; 

? Doubtful design or method (e.g., time interval not mentioned); 

- ICC or weighted Kappa≤0.70 or Pearson's r or Spearman's r≤0.80, despite 

adequate design and method; 

0 No information found on reliability. 

Measurement error 

+ MIC>SDC or MIC outside the LOA or convincing arguments that 

agreement is acceptable; 

? Doubtful design or method or (MIC not defined AND no convincing 

arguments that agreement is acceptable); 

- MIC>SDC or MIC equals or inside LOA, despite adequate design and 

method; 

0 No information found on agreement. 

Content validity 

+ A clear description is provided of the measurement aim, the target 

population, the concepts that are being measured, and the item selection 

AND target population and (investigators OR experts) were involved in 

item selection; 

?A clear description of above-mentioned aspects is lacking OR only target 

population involved OR doubtful design or method; 

- No target population involvement; 

0 No information found on target population involvement. 

Structural validity 

CTT:  

+ Factors explain ≥ 50% of the variance 

- Factors explain < 50% of the variance' 

0 No factor analysis has been carried out. 

IRT/Rasch: 

+ No violation of unidimensionality: CFI or TLI or comparable measure 

>0.95 OR RMSEA <0.06 OR SRMR <0.08 AND no violation of local 

independence: residual correlations among the items after controlling for 

the dominant factor < 0.20 OR Q3's < 0.37 AND no violation of 

monotonicity: adequate looking graphs OR item scalability >0.30 AND 

adequate model fit: IRT: χ2 >0.01; Rasch: infit and outfit mean squares ≥ 

0.5 and ≤ 1.5 OR Z‐standardized values > ‐2 and <2 

- Model fit not reported 

Construct validity 

+ Correlation with an instrument measuring the same construct ≥ 0.50 OR 

at least 75% of the results are in accordance with the hypotheses AND 

correlation with related constructs is higher than with unrelated constructs  

? Solely correlations determined with unrelated constructs OR ≥ 50 but < 

75% of the results are in accordance with the hypotheses  

- Correlation with an instrument measuring the same construct < 0.50 OR < 

50% of the results are in accordance with the hypotheses OR correlation 

with related constructs is lower than with unrelated constructs 

0 No information found on construct validity. 
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Measurement property Quality criteria 

Cross-cultural validity 

+ No important differences found between group factors e.g. age, gender, 

language in multiple group factor analysis OR no important differential 

item functioning for group factors  

? No multiple group factor analysis OR DIF analysis performed 

- Important differences between group factors or differential item 

functioning was found  

0 No information found on cross-cultural validity. 

Criterion validity 

+ Convincing arguments that gold standard is ‘‘gold’’ and Pearson's or 

Spearman's correlation with gold standard >0.70; 

? No convincing arguments that gold standard is ‘‘gold’’ OR doubtful 

design or method; 

- Pearson's or Spearman's correlation with gold standard ≤0.70, despite 

adequate design and method; 

0 No information found on criterion validity. 

Responsiveness 

Correlation of changes with an instrument measuring change in the same 

construct ≥ 0.50 OR at least 75% of the results are in accordance with the 

hypotheses OR AUC ≥ 0.70 AND correlation of changes with related 

constructs is higher than with unrelated constructs 

? Doubtful design or method  

- Correlation of changes with an instrument measuring change in the same 

construct < 0.50 OR < 75% of the results are in accordance with the 

hypotheses OR AUC < 0.70 OR correlation of changes with related 

constructs is lower than with unrelated constructs 

0 No information found on responsiveness. 

Floor &ceiling effects 

+ <15% of the respondents achieved the highest or lowest possible scores; 

? Doubtful design or method OR only ceiling or floor effect was reported, 

but not both; 

- ≥15% of the respondents achieved the highest or lowest possible scores, 

despite adequate design and methods; 

0 No information found on interpretation. 

Interpretability 

+ Mean (SD) or median (IQR) scores presented of at least four relevant 

subgroups of patients and MIC defined; 

? Doubtful design or method OR less than four subgroups OR no MIC 

defined; 

0 No information found on interpretation. 
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Appendix 5 Quality of design, methods and reporting on measurement properties [85] 

 

Author, year 
Internal 

consistency 
Reliability 

Measurement 

error 

Content 

validity 

Structural 

validity 

 ypothesis 

testing 

Cross-cultural 

validity 

Criterion 

validity 
Responsiveness 

 

‘Before Botox’ DLQI 

1 Tan & Solish 2002[141] 0 0 0 0 0 0 0 0 0 

2 Kontochristopoulos et al. 

2007[126] 
0 0 0 0 0 0 0 0 0 

 

‘Before surgical treatment’ DLQI 

3 He et al. 2012[116] 0 0 0 0 0 0 0 0 0 

4 He et al. 2018[117] 0 0 0 0 0 0 0 0 0 
 

Bromhidrosis or hyperhidrosis-specific DLQI 

1 Tan et al. 2002[141] 0 0 0 0 0 0 0 0 0 

5 He et al. 2012[115] 0 0 0 0 0 0 0 0 0 

6 Kouris et al. 2014[140] 0 0 0 0 0 0 0 0 0 

7 Xie et al. 2014[119] 0 0 0 0 0 0 0 0 0 

8 Artzi et al. 2017[139] 0 0 0 0 0 0 0 0 0 

9 Van et al. 2019[118] 0 0 0 0 0 0 0 0 0 
 

Cutaneous larva migrans-specific DLQI (Adult) 

10 Schuster et al. 2011[124] 0 0 0 0 0 0 0 0 0 

11 Shimogawara et al. 

2013[125] 
0 0 0 0 0 0 0 0 0 

 

Cutaneous larva migrans-specific DLQI (Child) 

10 Schuster et al. 2011[124] 0 0 0 0 0 0 0 0 0 

11 Shimogawara et al. 

2013[125] 
0 0 0 0 0 0 0 0 0 
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Author, year 
Internal 

consistency 
Reliability 

Measurement 

error 

Content 

validity 

Structural 

validity 

 ypothesis 

testing 

Cross-cultural 

validity 

Criterion 

validity 
Responsiveness 

 

DLQI-Q1 

12 Panahi et al. 2008[149] 0 0 0 0 0 Fair 0 Fair 0 

13 Ljossa et al. 2012[156] Poor 0 0 0 0 Fair 0 0 0 

14 Panahi et al. 2012[150] 0 0 0 0 0 0 0 0 0 
 

DLQI-R 

15 Rencz et al. 2018[62] n/a n/a n/a n/a n/a Fair n/a Fair 0 

16 Barbieri & Gelfand 2019 

[60] 
n/a n/a n/a n/a n/a Fair n/a 0 0 

17 Barbieri & G elfand 

2019[179] 
n/a n/a n/a n/a n/a 0 n/a 0 Fair 

18 Rencz et al. 2019[63] n/a n/a n/a n/a n/a 0 n/a 0 0 
 

DLQI-VW (viral wart-specific) 

19 Ciconte et al. 2003[175] 0 0 0 0 0 0 0 0 0 

20 Leow & Oon 2016[176] Poor 0 0 0 0 0 0 0 0 
 

 irstutism-specific DLQI 

21 Conroy et al. 2006[134] 0 0 0 0 0 0 0 0 0 

22 Grant 2010[135] 0 0 0 0 0 0 0 0 0 

23 Maziar et al. 2010[137] 0 0 0 0 0 0 0 0 0 

24 Alizadeh et al. 2017[133] 0 0 0 0 0 0 0 0 0 
 

Last year DLQI (LY-DLQI) 

25 Jong et al. 2008[146] 0 0 0 0 0 0 0 0 0 

26 Esmann & Jemec 

2010[104] 
0 0 0 0 0 Fair 0 0 0 

27 Meeuwis et al. 2011[158] 0 0 0 0 0 0 0 0 0 
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Author, year 
Internal 

consistency 
Reliability 

Measurement 

error 

Content 

validity 

Structural 

validity 

 ypothesis 

testing 

Cross-cultural 

validity 

Criterion 

validity 
Responsiveness 

28 Huang et al. 2013[145] 0 0 0 0 0 0 0 0 0 

29 Chiang et al. 2015[108] 0 0 0 0 0 Fair 0 Fair 0 

30 Simonsen et al. 2015[123] 0 0 0 0 0 0 0 0 0 

31 Tan et al. 2017[147] 0 0 0 0 0 0 0 0 0 
 

Pruritus-related quality of life Index 

32 Zachariae et al. 2008[160] Poor 0 0 0 0 Fair 0 0 0 

33 Zachariae et al. 2012[114] Poor 0 0 0 0 Fair 0 0 0 

34 Ebid et al. 2017[120] 0 0 0 0 0 0 0 0 0 
 

Psoriasis-specific last year DLQI 

35 Kim et al. 2014[153] 0 0 0 0 0 0 0 0 0 

36 Kim et al. 2015[154] 0 0 0 0 0 Fair 0 0 0 

37 Kim et al. 2015[155] 0 0 0 0 0 0 0 0 0 
 

Psoriasis-specific lifetime DLQI 

35 Kim et al. 2014[153] 0 0 0 0 0 0 0 0 0 

36 Kim et al. 2015[154] 0 0 0 0 0 Fair 0 0 0 

37 Kim et al. 2015[155] 0 0 0 0 0 0 0 0 0 

 Rasch-calibrated DLQI for hand eczema 

38 Ofenloch et al. 2014[129] Fair 0 0 0 Excellent Fair Excellent Excellent 0 

39 Apfelbacher et al. 

2019[130] 

0 0 0 0 0 0 0 0 0 

 Drooling Impact Score 

40 Giess et. al. 2000[164] 0 0 0 0 0 0 0 0 0 

41 Verma & Steele 2006[165] 0 0 0 0 0 0 0 0 0 
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Author, year 
Internal 

consistency 
Reliability 

Measurement 

error 

Content 

validity 

Structural 

validity 

 ypothesis 

testing 

Cross-cultural 

validity 

Criterion 

validity 
Responsiveness 

 

Questionnaires used in one study 

42 Czech et al. 2000[113] 0 0 0 0 0 0 0 0 0 

43 

Jobanputra & Bachmann 

2000[106] 
Poor Fair 0 Fair 0 Fair Fair 0 0 

44 Holness 2001[122] 0 0 0 0 0 0 0 0 0 

45 

Williamson et al. 

2001[109] 
0 0 0 0 0 Poor 0 0 0 

46 Loo & Lanigan 2002[136] 0 0 0 0 0 0 0 0 0 

47 Loo et al. 2003[177] 0 0 0 0 0 0 0 Good 0 

48 Blanch et al. 2004[142] 0 0 0 0 0 0 0 0 0 

49 Nettis et al. 2004[170] 0 0 0 0 0 0 0 0 0 

50 Kondoh et al. 2005[112] 0 0 0 0 0 0 0 0 0 

51 Tjioe et al. 2005[174] 0 0 0 0 0 0 0 0 0 

52 

Borimnejad et al. 

2006[173] 
0 0 0 0 0 0 0 0 0 

53 

Lorette & Ermosilla 

2006[163] 
0 0 0 0 0 0 0 0 0 

54 Takahashi et al. 2006[107] Excellent Fair 0 Fair Excellent Fair 0 0 0 

55 

Chandrasena et al. 

2007[127] 
Poor 0 0 0 0 Fair 0 0 0 

56 Peeters et al. 2009[167] 0 0 0 0 0 Fair 0 0 0 

57 Wong & Rivers 2009[138] 0 0 0 0 0 0 0 0 0 

58 Ayala et al. 2010[121] 0 0 0 Fair 0 0 0 0 0 

59 Murray & Rees 2010[178] 0 0 0 0 0 0 0 0 0 
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Author, year 
Internal 

consistency 
Reliability 

Measurement 

error 

Content 

validity 

Structural 

validity 

 ypothesis 

testing 

Cross-cultural 

validity 

Criterion 

validity 
Responsiveness 

60 

Malligarjunan et al. 

2011[157] 
0 0 0 0 0 Poor 0 0 0 

61 Mrowietz et al. 2011[159] 0 0 0 0 0 0 0 0 0 

62 Herane et al. 2012[144] 0 0 0 0 0 0 0 0 0 

63 Twiss et al. 2012[151] Fair 0 0 0 Fair 0 Fair 0 0 

64 

Worth et al. 2012 

(adult)[162] 
0 0 0 0 0 0 0 0 0 

64 

Worth et al. 2012 

(child)[162] 
0 0 0 0 0 0 0 0 0 

65 Zhuang et al. 2013[111] 0 0 0 0 0 Fair 0 0 0 

66 Belcaro et al. 2014[152] 0 0 0 0 0 0 0 0 0 

67 Abbas et al. 2015[143] Fair Fair 0 Fair Fair 0 0 Fair 0 

68 Hayashi et al. 2015[105] 0 0 0 0 0 Poor 0 0 0 

69 

Zbiciak-Nylec et al. 

2015[110] 
0 0 0 0 0 0 0 0 0 

70 Bhute & Jha 2016[171] 0 0 0 0 0 0 0 0 0 

71 

Nair et al. 2016 

(adult)[161] 
0 0 0 0 0 0 0 0 0 

71 

Nair et al. 2016 

(child)[161] 
0 0 0 0 0 0 0 0 0 

72 Nguyen et al. 2017[172] 0 0 0 0 0 0 0 0 0 

73 Wang et al. 2017[148] Fair 0 0 0 Fair 0 0 0 0 

74 Davern & O’Donnell [102] Poor 0 0 0 0 Fair 0 0 0 

75 He et al. 2018[103] Fair 0 0 0 Fair 0 Fair 0 0 

76 Komatsu et al. 2018[166] 0 0 0 0 0 0 0 0 0 
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Author, year 
Internal 

consistency 
Reliability 

Measurement 

error 

Content 

validity 

Structural 

validity 

 ypothesis 

testing 

Cross-cultural 

validity 

Criterion 

validity 
Responsiveness 

77 

Storer et al. 2018 (skin-

specific)[132] 
0 0 0 0 0 0 0 0 0 

77 

Storer et al. 2018 (obesity-

specific)[132] 
0 0 0 0 0 0 0 0 0 

15 

Rencz et al. 2018 (DLQI-

SF)[62] 
n/a n/a n/a n/a n/a Fair n/a Fair 0 

78 Wiese et al. 2018[169] 0 0 0 Poor 0 Fair 0 0 0 

79 Yagasaki et al. 2018[168] 0 0 0 0 0 Fair 0 0 0 

80 

Yahathugoda et al. 

2018[128] 
0 0 0 0 0 0 0 0 0 

81 Butt et al. 2019[131] n/a n/a n/a n/a n/a 0 n/a 0 0 

n/a = not applicable (the original DLQI was used with an alternative scoring) 
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Appendix 6 Quality of measurement properties of DLQI modifications [85] 

 

Author, year 

Internal 

consisten

cy 

Reliability 
Measureme

nt error 

Content 

validity 

Structural 

validity 

Construct 

validity 

Cross-cultural 

validity 

Criterion 

validity 

Responsi

veness 

Floor&

ceiling 

effects 

Interpr

etability 

 

‘Before Botox’ DLQI  

1 Tan & Solish 2002[141] 0 0 0 0 0 0 0 0 0 0 ? 

2 
Kontochristopoulos et al. 

2007[126] 

0 0 0 0 0 0 0 0 0 0 0 

 ‘Before surgical treatment’ DLQI  

3 He et al. 2012[116] 0 0 0 0 0 0 0 0 0 + 0 

4 He et al. 2018[117] 0 0 0 0 0 0 0 0 0 0 0 

 Bromhidrosis or hyperhidrosis-specific DLQI  

1 Tan et al. 2002[141] 0 0 0 0 0 0 0 0 0 0 ? 

5 He et al. 2012[115] 0 0 0 0 0 0 0 0 0 ? ? 

6 Kouris et al. 2014[140] 0 0 0 0 0 0 0 0 0 0 ? 

7 Xie et al. 2014[119] 0 0 0 0 0 0 0 0 0 0 ? 

8 Artzi et al. 2017[139] 0 0 0 0 0 0 0 0 0 0 ? 

9 Van et al. 2019[118] 0 0 0 0 0 0 0 0 0 + ? 

 Cutaneous larva migrans-specific DLQI (Adult)  

10 Schuster et al. 2011[124] 0 0 0 0 0 0 0 0 0 ? 0 

11 
Shimogawara et al. 

2013[125] 

0 0 0 0 0 0 0 0 0 0 0 

 Cutaneous larva migrans-specific DLQI (Child)  

10 Schuster et al. 2011[124] 0 0 0 0 0 0 0 0 0 ? 0 
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Author, year 

Internal 

consisten

cy 

Reliability 
Measureme

nt error 

Content 

validity 

Structural 

validity 

Construct 

validity 

Cross-cultural 

validity 

Criterion 

validity 

Responsi

veness 

Floor&

ceiling 

effects 

Interpr

etability 

11 
Shimogawara et al. 

2013[125] 

0 0 0 0 0 0 0 0 0 0 0 

 DLQI-Q1  

12 Panahi et al. 2008[149] 0 0 0 0 0 - 0 + 0 0 ? 

13 Ljossa et al. 2012[156] ? 0 0 0 0 - 0 0 0 0 ? 

14 Panahi et al. 2012[150] 0 0 0 0 0 0 0 0 0 0 ? 

 DLQI-R  

15 Rencz et al. 2018[62] n/a n/a n/a n/a n/a + n/a + 0 + ? 

16 
Barbieri & Gelfand 

2019[60] 

n/a n/a n/a n/a n/a + n/a 0 0 0 ? 

17 
Barbieri & Gelfand 

2019[179] 

n/a n/a n/a n/a n/a 0 n/a 0 + + ? 

18 Rencz et al. 2019[63] n/a n/a n/a n/a n/a 0 n/a 0 0 0 ? 

 DLQI-VW (viral wart-specific)  

19 Ciconte et al. 2003[175] 0 0 0 0 0 0 0 0 0 0 0 

20 Leow & Oon 2016[176] ? 0 0 0 0 0 0 0 0 0 ? 

  irstutism-specific DLQI  

21 Conroy et al. 2006[134] 0 0 0 0 0 0 0 0 0 ? ? 

22 Grant 2010[135] 0 0 0 0 0 0 0 0 0 ? ? 

23 Maziar et al. 2010[137] 0 0 0 0 0 0 0 0 0 0 ? 

24 Alizadeh et al. 2017[133] 0 0 0 0 0 0 0 0 0 0 ? 

 Last year DLQI (LY-DLQI)  

25 Jong et al. 2008[146] 0 0 0 0 0 0 0 0 0 0 ? 
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Author, year 

Internal 

consisten

cy 

Reliability 
Measureme

nt error 

Content 

validity 

Structural 

validity 

Construct 

validity 

Cross-cultural 

validity 

Criterion 

validity 

Responsi

veness 

Floor&

ceiling 

effects 

Interpr

etability 

26 
Esmann & Jemec 

2010[104] 

0 0 0 0 0 ? 0 0 0 0 0 

27 Meeuwis et al. 2011[158] 0 0 0 0 0 0 0 0 0 0 ? 

28 Huang et al. 2013[145] 0 0 0 0 0 0 0 0 0 0 ? 

29 Chiang et al. 2015[108] 0 0 0 0 0 ? 0 + 0 + ? 

30 Simonsen et al. 2015[123] 0 0 0 0 0 0 0 0 0 ? 0 

31 Tan et al. 2017[147] 0 0 0 0 0 0 0 0 0 ? ? 

 Pruritus-related quality of life Index  

32 Zachariae et al. 2008[160] ? 0 0 0 0 ? 0 0 0 0 ? 

33 Zachariae et al. 2012[114] ? 0 0 0 0 ? 0 0 0 0 ? 

34 Ebid et al. 2017[120] 0 0 0 0 0 0 0 0 0 0 ? 

 Psoriasis-specific last year DLQI  

35 Kim et al. 2014[153] 0 0 0 0 0 0 0 0 0 0 ? 

36 Kim et al. 2015[154] 0 0 0 0 0 + 0 0 0 0 ? 

37 Kim et al. 2015[155] 0 0 0 0 0 0 0 0 0 0 0 

 Psoriasis-specific lifetime DLQI  

35 Kim et al. 2013[153] 0 0 0 0 0 0 0 0 0 0 ? 

36 Kim et al. 2014[154] 0 0 0 0 0 + 0 0 0 0 ? 

37 Kim et al. 2015[155] 0 0 0 0 0 0 0 0 0 0 0 

 Rasch-calibrated DLQI for hand eczema 

38 Ofenloch et al. 2014[129] ? 0 0 0 ? ? - + 0 0 0 

39 
Apfelbacher et al. 

2019[130] 
0 0 0 0 0 0 0 0 0 0 ? 
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Author, year 

Internal 

consisten

cy 

Reliability 
Measureme

nt error 

Content 

validity 

Structural 

validity 

Construct 

validity 

Cross-cultural 

validity 

Criterion 

validity 

Responsi

veness 

Floor&

ceiling 

effects 

Interpr

etability 

 Drooling Impact Score 

40 Giess et. al. 2000[164] 0 0 0 0 0 0 0 0 0 0 0 

41 
Verma & Steele 

2006[165] 

0 0 0 0 0 0 0 0 0 0 ? 

 Questionnaires used in one study  

42 Czech et al. 2000[113] 0 0 0 0 0 0 0 0 0 0 ? 

43 
Jobanputra & Bachmann 

2000[106] 

? ? 0 + 0 + + 0 0 ? ? 

44 Holness 2001[122] 0 0 0 0 0 0 0 0 0 0 0 

45 
Williamson et al. 

2001[109] 

0 0 0 0 0 + 0 0 0 ? 0 

46 Loo et al. 2002[136] 0 0 0 0 0 0 0 0 0 0 0 

47 Loo et al. 2003[177] 0 0 0 0 0 0 0 + 0 0 0 

48 Blanch et al. 2004[142] 0 0 0 0 0 0 0 0 0 0 0 

49 Nettis et al. 2004[170] 0 0 0 0 0 0 0 0 0 0 ? 

50 Kondoh et al. 2005[112] 0 0 0 0 0 0 0 0 0 ? 0 

51 Tjioe et al. 2005[174] 0 0 0 0 0 0 0 0 0 ? 0 

52 
Borimnejad et al. 

2006[173] 

0 0 0 0 0 0 0 0 0 0 0 

53 
Lorette & Ermosilla 

2006[163] 

0 0 0 0 0 0 0 0 0 ? ? 

54 
Takahashi et al. 

2006[107] 

+ ? 0 + - + 0 0 0 ? ? 

55 
Chandrasena et al. 

2007[127] 

? 0 0 0 0 + 0 0 0 ? ? 
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Author, year 

Internal 

consisten

cy 

Reliability 
Measureme

nt error 

Content 

validity 

Structural 

validity 

Construct 

validity 

Cross-cultural 

validity 

Criterion 

validity 

Responsi

veness 

Floor&

ceiling 

effects 

Interpr

etability 

56 Peeters et al. 2009[167] 0 0 0 0 0 - 0 0 0 0 0 

57 
Wong & Rivers 

2009[138] 

0 0 0 0 0 - 0 0 0 0 0 

58 Ayala et al. 2010[121] 0 0 0 ? 0 0 0 0 0 0 0 

59 Murray & Rees 2010[178] 0 0 0 0 0 0 0 0 0 0 0 

60 
Malligarjunan et al. 

2011[157] 

0 0 0 0 0 ? 0 0 0 0 ? 

61 Mrowietz et al. 2011[159] 0 0 0 0 0 0 0 0 0 + ? 

62 Herane et al. 2012[144] 0 0 0 0 0 0 0 0 0 0 0 

63 Twiss et al. 2012[151] + 0 0 0 ? 0 - 0 0 0 0 

64 
Worth et al. 2012 

(adult)[162] 

0 0 0 0 0 0 0 0 0 - ? 

64 
Worth et al. 2012 

(child)[162] 

0 0 0 0 0 0 0 0 0 - ? 

65 Zhuang et al. 2013[111] 0 0 0 0 0 - 0 0 0 0 ? 

66 Belcaro et al. 2014[152] 0 0 0 0 0 0 0 0 0 0 ? 

67 Abbas et al. 2015[143] ? + 0 + + 0 0 + 0 + 0 

68 Hayashi et al. 2015[105] 0 0 0 0 0 + 0 0 0 0 ? 

69 
Zbiciak-Nylec et al. 

2015[110] 

0 0 0 0 0 0 0 0 0 0 0 

70 Bhute & Jha 2016[171] 0 0 0 0 0 0 0 0 0 0 0 

71 
Nair et al. 2016 

(adult)[161] 

0 0 0 0 0 0 0 0 0 ? 0 

71 
Nair et al. 2016 

(child)[161] 

0 0 0 0 0 0 0 0 0 ? 0 



 

Page | 100 

P
ag

e | 1
0
0
 

 

Author, year 

Internal 

consisten

cy 

Reliability 
Measureme

nt error 

Content 

validity 

Structural 

validity 

Construct 

validity 

Cross-cultural 

validity 

Criterion 

validity 

Responsi

veness 

Floor&

ceiling 

effects 

Interpr

etability 

72 Nguyen et al. 2017[172]  0 0 0 0 0 0 0 0 0 + ? 

73 Wang et al. 2017[148] + 0 0 0 - 0 0 0 0 + ? 

74 
Davern & O’Donnell 

2018[102] 

? 0 0 0 0 - 0 0 0 0 0 

75 Komatsu et al. 2018[166] 0 0 0 0 0 0 0 0 0 0 ? 

76 He et al. 2018[103] + 0 0 0 + 0 0 0 0 0 0 

77 
Storer et al. 2018 (skin-

specific)[132] 

0 0 0 0 0 0 0 0 0 0 ? 

77 
Storer et al. 2018 

(obesity-specific)[132] 

0 0 0 0 0 0 0 0 0 0 ? 

15 
Rencz et al. 2018 (DLQI-

SF)[62] 

n/a n/a n/a n/a n/a + 0 + 0 ? ? 

78 Wiese et al. 2018[169] 0 0 0 ? 0 + 0 0 0 - ? 

79 Yagasaki et al. 2018[168] 0 0 0 0 0 ? 0 0 0 0 0 

80 
Yahathugoda et al. 

2018[128] 

0 0 0 0 0 0 0 0 0 0 ? 

81 Butt et al. 2019[131] n/a n/a n/a n/a n/a 0 n/a 0 0 0 0 

n/a = not applicable (the original DLQI was used with an alternative scoring); positive (+), intermediate (?), negative (-) or no information available (0).  
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Appendix 7 Ceiling and floor effects of DLQI, DLQI-R and Skindex-16 in chronic 

inflammatory skin diseases (acne, eczema, psoriasis and rosacea) (n=311) [77] 

 DLQI / DLQI-R * Skindex-16 

Items 
F  

n (%) 

C  

 n (%) 
Items 

F  

n (%) 

C  

 n (%) 

item 1 (itchy, sore, painful, stinging) 97 (31.2%) 14 (4.5%) 

item 1 (itching) 74 (23.8%) α 35 (11.3%) β 

item 2 (burning or stinging) 130 (41.8%) α 14 (4.5%) 

item 3 (hurting) 142 (45.7%) α 14 (4.5%) 

item 4 (skin irritation) 80 (25.7%) α 31 (10.0%) β 

item 2 (embarrassed, self-conscious) 148 (47.6%) 10 (3.2%) item 9 (embarrassment) 146 (46.9%) 29 (9.3%) β 

item 3 (shopping, home, garden) 215 (69.1%) 4 (1.3%) item 15 (daily activities) 142 (45.7%) α 13 (4.2%) β 

item 4 (clothing) 198 (63.7%) 10 (3.2%) - - - 

item 5 (social, leisure) 214 (68.8%) 4 (1.3%) - - - 

item 6 (sport) 199 (64.0%) 3 (1.0%) - - - 

item 7 (working, studying) 203 (65.3%) 6 (1.9%) 
item 16 (work or do what you 

enjoy) 
162 (52.1%) α 17 (5.5%) β 

item 8 (interpersonal problems) 217 (69.8%) 2 (0.6%) 
item 12 (interactions with 

others) 
156 (50.2%) α 14 (4.5%) β 

item 9 (sexual difficulties) 200 (64.3%) 6 (1.9%) item 14 (show affection) 163 (52.4%) α 21 (6.8%) β 

item 10 (treatment difficulties) 203 (65.3%)  1 (0.3%) - - - 

 

item 5 (persistence / 
reoccurrence) 

68 (21.9%) 72 (23.2%) 

item 6 (worry) 89 (28.6%) 55 (17.7%) 

item 7 (appearance) 83 (26.7%) 49 (15.8%) 

item 8 (frustration) 125 (40.2%) 24 (7.7%) 

item 10 (being annoyed) 89 (28.6%) 33 (10.6%) 

item 11 (feeling depressed) 134 (43.1%) 20 (6.4%) 

item 13 (desire to be with 

people) 
152 (48.9%) 13 (4.2%) 

Symptoms subscale 53 (17.0%) 8 (2.6%) 

Emotions subscale 40 (12.9%) 9 (2.9%) 

Functioning subscale 116 (37.3%) 4 (1.3%) 

DLQI / DLQI-R Total 63 (20.3%) 0 (0.0%) Total 32 (10.3%) α 3 (1.0%) 

CE = ceiling effect; DLQI = Dermatology Life Quality Index; DLQI-R = Dermatology Life Quality Index-Relevant; FE =floor effect 

* Theoretically, the ceiling effect for DLQI and DLQI-R total scores may be different; however, the sample included few patients with severe 

dermatological conditions, thus the two values were the same in this study. 

α indicates a significant difference in floor effect between DLQI or DLQI-R and Skindex-16 (p<0.05). 

β indicates a significant difference in ceiling effect between DLQI or DLQI-R and Skindex-16 (p<0.05). 
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Appendix 8 Ceiling and floor effects of DLQI, DLQI-R and Skindex-16 in infections (herpes 

zoster, warts, onychomycosis and tinea pedis) (n=272) [77] 

 DLQI / DLQI-R * Skindex-16 

Items 
F  

n (%) 

C  

 n (%) 
Items 

F  

n (%) 

C  

 n (%) 

item 1 (itchy, sore, painful, stinging) 112 (41.2%) 8 (2.9%) 

item 1 (itching) 90 (33.1%) α 22 (8.1%) β 

item 2 (burning or stinging) 132 (48.5%) α 12 (4.4%) 

item 3 (hurting) 138 (50.7%) α 8 (2.9%) 

item 4 (skin irritation) 109 (40.1%) 22 (8.1%) β 

item 2 (embarrassed, self-conscious) 136 (50.0%) 8 (2.9%) item 9 (embarrassment) 128 (47.1%) 25 (9.2%) β 

item 3 (shopping, home, garden) 192 (70.6%) 3 (1.1%) item 15 (daily activities) 144 (52.9%) α 11 (4.0%) β 

item 4 (clothing) 169 (62.1%) 8 (2.9%) - - - 

item 5 (social, leisure) 178 (65.4%) 7 (2.6%) - - - 

item 6 (sport) 164 (60.3%) 6 (2.2%) - - - 

item 7 (working, studying) 184 (67.6%) 14 (5.1%) 
item 16 (work or do what you 

enjoy) 
157 (57.7%) α 14 (5.1%) 

item 8 (interpersonal problems) 187 (68.8%) 5 (1.8%) item 12 (interactions with others) 150 (55.1%) α 13 (4.8%)  

item 9 (sexual difficulties) 167 (61.4%) 6 (2.2%) item 14 (show affection) 160 (58.8%)  15 (5.5%) β 

item 10 (treatment difficulties) 179 (65.8%) 3 (1.1%) - - - 

   

item 5 (persistence / 
reoccurrence) 

79 (29.0%) 44 (16.2%) 

item 6 (worry) 82 (30.1%) 43 (15.8%) 

item 7 (appearance) 91 (33.5%) 39 (14.3%) 

item 8 (frustration) 123 (45.2%) 24 (8.8%) 

item 10 (being annoyed) 85 (31.3%) 32 (11.8%) 

item 11 (feeling depressed) 126 (46.3%) 14 (5.1%) 

item 13 (desire to be with people) 149 (54.8%) 17 (6.3%) 

Symptoms subscale 71 (26.1%) 6 (2.2%) 

Emotions subscale 41 (15.1%) 8 (2.9%) 

Functioning subscale 118 (43.4%) 6 (2.2%) 

DLQI / DLQI-R Total 77 (28.3%) 0 (0.0%) Total 32 (11.8%) α  3 (1.1%) 

CE = ceiling effect; DLQI = Dermatology Life Quality Index; DLQI-R = Dermatology Life Quality Index-Relevant; FE =floor effect 

* Theoretically, the ceiling effect for DLQI and DLQI-R total scores may be different; however, the sample included few patients with severe 

dermatological conditions, thus the two values were the same in this study. 

α indicates a significant difference in floor effect between DLQI or DLQI-R and Skindex-16 (p<0.05). 

β indicates a significant difference in ceiling effect between DLQI or DLQI-R and Skindex-16 (p<0.05). 
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Appendix 9 Ceiling and floor effects of DLQI, DLQI-R and Skindex-16 in other dermatological 

conditions (n=151) [77] 

 DLQI / DLQI-R * Skindex-16 

Items 
F  

n (%) 

C  

 n (%) 
Items 

F  

n (%) 

C  

 n (%) 

item 1 (itchy, sore, painful, stinging) 61 (40.4%) 4 (2.6%) 

item 1 (itching) 50 (33.1%) 9 (6.0%) 

item 2 (burning or stinging) 79 (52.3%) α 5 (3.3%) 

item 3 (hurting) 75 (49.7%) α 5 (3.3%) 

item 4 (skin irritation) 54 (35.8%) 12 (7.9%) β 

item 2 (embarrassed, self-conscious) 79 (52.3%) 6 (4.0%) item 9 (embarrassment) 79 (52.3%) 13 (8.6%)  

item 3 (shopping, home, garden) 103 (68.2%) 4 (2.6%) item 15 (daily activities) 80 (53.0%) α 6 (4.0%) 

item 4 (clothing) 93 (61.6%) 6 (4.0%) - - - 

item 5 (social, leisure) 99 (65.6%) 3 (2.0%) - - - 

item 6 (sport) 81 (53.6%) 6 (4.0%) - - - 

item 7 (working, studying) 99 (65.6%) 3 (2.0%) 
item 16 (work or do what you 

enjoy) 
77 (51.0%) α 8 (5.3%) 

item 8 (interpersonal problems) 102 (67.5%) 2 (1.3%) 
item 12 (interactions with 

others) 
84 (55.6%) α 6 (4.0%) 

item 9 (sexual difficulties) 87 (57.6%) 2 (1.3%) item 14 (show affection) 88 (58.3%) 8 (5.3%)  

item 10 (treatment difficulties) 92 (60.9%) 1 (0.7%) - - - 

   

item 5 (persistence / 
reoccurrence) 

42 (27.8%) 36 (23.8%) 

item 6 (worry) 40 (26.5%) 24 (15.9%) 

item 7 (appearance) 46 (30.5%) 23 (15.2%) 

item 8 (frustration) 67 (44.4%) 20 (13.2%) 

item 10 (being annoyed) 46 (30.5%) 20 (13.2%) 

item 11 (feeling depressed) 59 (39.1%) 11 (7.3%) 

item 13 (desire to be with 

people) 
81 (53.6%) 8 (5.3%) 

Symptoms subscale 39 (25.8%) 1 (0.7%) 

Emotions subscale 20 (13.2%) 4 (2.6%) 

Functioning subscale 62 (41.1%) 3 (2.0%) 

DLQI / DLQI-R Total 44 (29.1%) 0 (0.0%) Total 19 (12.6%) α 1 (0.7%) 

CE = ceiling effect; DLQI = Dermatology Life Quality Index; DLQI-R = Dermatology Life Quality Index-Relevant; FE =floor effect 

* Theoretically, the ceiling effect for DLQI and DLQI-R total scores may be different; however, the sample included few patients with severe 

dermatological conditions, thus the two values were the same in this study. 

α indicates a significant difference in floor effect between DLQI or DLQI-R and Skindex-16 (p<0.05). 

β indicates a significant difference in ceiling effect between DLQI or DLQI-R and Skindex-16 (p<0.05). 
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Appendix 10 Informativity of DLQI, DLQI-R and Skindex-16 in chronic inflammatory skin 

diseases (acne, eczema, psoriasis and rosacea) (n=311) [77] 

DLQI/DLQI-R items 
DLQI DLQI-R 

Skindex-16 items 
Skindex-16 

( ') (J') ( ') (J') ( ') (J') 

item 1 (itchy, sore, painful, stinging) 1.67 0.83 1.67 0.83 

item 1 (itching) 2.74 0.97 β 

item 2 (burning or stinging) 2.45 0.87 β 

item 3 (hurting) 2.34 0.83 

item 4 (skin irritation) 2.73 0.97 β 

item 2 (embarrassed, self-conscious) 1.60 0.80 1.60 0.80 item 9 (embarrassment) 2.34 0.83 β 

item 3 (shopping, home, garden) 0.97 0.49 1.40 0.60 α item 15 (daily activities) 2.32 0.83 β 

item 4 (clothing) 1.19 0.59 1.58 0.68 α - - - 

item 5 (social, leisure) 1.13 0.56 1.41 0.61 α - - - 

item 6 (sport) 0.77 0.38 1.45 0.63 α - - - 

item 7 (working, studying) 0.87 0.44 1.43 0.62 α item 16 (work or do what you enjoy) 2.19 0.78 β 

item 8 (interpersonal problems) 0.99 0.50 1.36 0.58 α item 12 (interactions with others) 2.24 0.80 β 

item 9 (sexual difficulties) 0.90 0.45 1.53 0.66 α item 14 (show affection) 2.20 0.78 β 

item 10 (treatment difficulties) 1.04 0.52 1.45 0.62 α - - - 

 

item 5 (persistence / reoccurrence) 2.70 0.96 

item 6 (worry) 2.67 0.95 

item 7 (appearance) 2.71 0.97 

item 8 (frustration) 2.51 0.89 

item 10 (being annoyed) 2.69 0.96 

item 11 (feeling depressed) 2.40 0.86 

item 13 (desire to be with people) 2.26 0.81 

Total average 1.11 0.56 1.49 0.66 α Total average 2.47 0.88 β 

(H’) = Shannon's index; (J’) = Shannon’s evenness index  

α indicates that J’ of DLQI-R is higher than that of the DLQI 

β indicates that J’ of Skindex-16 is higher than those of DLQI and DLQI-R 
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Appendix 11 Informativity of DLQI, DLQI-R and Skindex-16 in infections (herpes zoster, 

warts, onychomycosis and tinea pedis) (n=272) [77] 

DLQI/DLQI-R items 
DLQI DLQI-R 

Skindex-16 items 
Skindex-16 

( ') (J') ( ') (J') ( ') (J') 

item 1 (itchy, sore, painful, stinging) 1.62 0.81 1.62 0.81 

item 1 (itching) 2.61 0.93 β 

item 2 (burning or stinging) 2.29 0.82 β 

item 3 (hurting) 2.21 0.79 

item 4 (skin irritation) 2.48 0.88 β 

item 2 (embarrassed, self-conscious) 1.50 0.75 1.50 0.75 item 9 (embarrassment) 2.33 0.83 β 

item 3 (shopping, home, garden) 0.86 0.43 1.35 0.58 α item 15 (daily activities) 2.15 0.76 β 

item 4 (clothing) 1.17 0.59 1.61 0.69 α - - - 

item 5 (social, leisure) 1.12 0.56 1.53 0.66 α - - - 

item 6 (sport) 0.81 0.41 1.54 0.67 α - - - 

item 7 (working, studying) 0.88 0.44 1.42 0.61 α item 16 (work or do what you enjoy) 2.04 0.73 β 

item 8 (interpersonal problems) 0.95 0.47 1.41 0.61 α item 12 (interactions with others) 2.11 0.75 β 

item 9 (sexual difficulties) 0.80 0.40 1.53 0.66 α item 14 (show affection) 2.02 0.72 β 

item 10 (treatment difficulties) 0.92 0.46 1.44 0.62 α - - - 

 

item 5 (persistence / reoccurrence) 2.67 0.95 

item 6 (worry) 2.66 0.95 

item 7 (appearance) 2.62 0.93 

item 8 (frustration) 2.40 0.86 

item 10 (being annoyed) 2.65 0.94 

item 11 (feeling depressed) 2.31 0.82 

item 13 (desire to be with people) 2.13 0.76 

Total average 1.06 0.53 1.49 0.66 α Total average 2.35 0.84 β 

(H’) = Shannon's index; (J’) = Shannon’s evenness index  

α indicates that J’ of DLQI-R is higher than that of the DLQI 

β indicates that J’ of Skindex-16 is higher than those of DLQI and DLQI-R 
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Appendix 12 Informativity of DLQI, DLQI-R and Skindex-16 in other dermatological 

conditions (n=151) [77] 

DLQI/DLQI-R items 
DLQI DLQI-R 

Skindex-16 items 
Skindex-16 

( ') (J') ( ') (J') ( ') (J') 

item 1 (itchy, sore, painful, stinging) 1.63 0.82 1.63 0.82 

item 1 (itching) 2.59 0.92 β 

item 2 (burning or stinging) 2.18 0.78 

item 3 (hurting) 2.24 0.80 

item 4 (skin irritation) 2.54 0.90 β 

item 2 (embarrassed, self-conscious) 1.58 0.79 1.58 0.79 item 9 (embarrassment) 2.20 0.78 

item 3 (shopping, home, garden) 1.03 0.51 1.46 0.63 α item 15 (daily activities) 2.15 0.77 β 

item 4 (clothing) 1.31 0.65 1.67 0.72 α - - - 

item 5 (social, leisure) 1.16 0.58 1.55 0.67 α - - - 

item 6 (sport) 0.93 0.47 1.68 0.72 α - - - 

item 7 (working, studying) 0.80 0.40 1.42 0.61 α item 16 (work or do what you enjoy) 2.22 0.79 β 

item 8 (interpersonal problems) 0.98 0.49 1.42 0.61 α item 12 (interactions with others) 2.09 0.74 β 

item 9 (sexual difficulties) 0.84 0.42 1.59 0.68 α item 14 (show affection) 2.03 0.72 β 

item 10 (treatment difficulties) 1.04 0.52 1.49 0.64 α - - - 

 

item 5 (persistence / reoccurrence) 2.60 0.93 

item 6 (worry) 2.69 0.96 

item 7 (appearance) 2.67 0.95 

item 8 (frustration) 2.41 0.86 

item 10 (being annoyed) 2.68 0.95 

item 11 (feeling depressed) 2.48 0.88 

item 13 (desire to be with people) 2.16 0.77 

Total average 1.13 0.57 1.55 0.69 α Total average 2.37 0.84 β 

(H’) = Shannon's index; (J’) = Shannon’s evenness index  

α indicates that J’ of DLQI-R is higher than that of the DLQI 

β indicates that J’ of Skindex-16 is higher than those of DLQI and DLQI-R 
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Appendix 13 Spearman’s correlations between outcome measures in chronic inflammatory 

skin diseases (acne, eczema, psoriasis and rosacea) (n=311) [77] 

  
DLQI  

(0-30) 

DLQI-R 

(0-30) 

Skindex-16 

Functioning 

 (0-100) 

Skindex-16 

 motions  

 (0-100) 

Skindex-16 

Symptoms 

 (0-100) 

Skindex-16 

Total  

(0-100) 

P -VAS 

 (0-100) 

DLQI (0-30) - - - - - - - 

DLQI-R (0-30) 0.988 - - - - - - 

Skindex-16 Functioning (0-100) 0.705 0.697 - - - - - 

Skindex-16  motions (0-100) 0.690 0.688 0.820 - - - - 

Skindex-16 Symptoms (0-100) 0.722 0.714 0.730 0.810 - - - 

Skindex-16 Total (0-100) 0.757 0.751 0.894 0.957 0.915 - - 

P -VAS (0-100) -0.361 -0.367 -0.314 -0.292 -0.265 -0.306 - 

W O-5 (0-100) -0.307 -0.319 -0.230 -0.267 -0.264 -0.275 0.417 

DLQI = Dermatology Life Quality Index; PG-VAS = Patient global assessment visual analogue scale; WHO-5 = World Health 

Organization 5 well-being index 

All correlation coefficients were significant (p<0.05). 
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Appendix 14 Spearman’s correlations between outcome measures in infections (herpes 

zoster, warts, onychomycosis and tinea pedis) (n=272) [77] 

  
DLQI  

(0-30) 

DLQI-R 

(0-30) 

Skindex-16 

Functioning 

 (0-100) 

Skindex-16 

 motions  

 (0-100) 

Skindex-16 

Symptoms 

 (0-100) 

Skindex-16 

Total  

(0-100) 

P -VAS 

 (0-100) 

DLQI (0-30) - - - - - - - 

DLQI-R (0-30) 0.984 - - - - - - 

Skindex-16 Functioning (0-100) 0.694 0.678 - - - - - 

Skindex-16  motions (0-100) 0.678 0.659 0.796 - - - - 

Skindex-16 Symptoms (0-100) 0.693 0.676 0.766 0.725 - - - 

Skindex-16 Total (0-100) 0.748 0.729 0.891 0.941 0.892 - - 

P -VAS (0-100) -0.425 -0.445 -0.347 -0.377 -0.360 -0.390 - 

W O-5 (0-100) -0.352 -0.356 -0.265 -0.278 -0.287 -0.303 0.490 

DLQI = Dermatology Life Quality Index; PG-VAS = Patient global assessment visual analogue scale; WHO-5 = World Health 

Organization 5 well-being index 

All correlation coefficients were significant (p<0.05). 
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Appendix 15 Spearman’s correlations between outcome measures in other dermatological 

conditions (n=151) [77] 

 DLQI  

(0-30) 

DLQI-R 

(0-30) 

Skindex-16 

Functioning 

 (0-100) 

Skindex-16 

 motions  

 (0-100) 

Skindex-16 

Symptoms 

 (0-100) 

Skindex-16 

Total  

(0-100) 

P -VAS 

 (0-100) 

DLQI (0-30) - - - - - - - 

DLQI-R (0-30) 0.982 - - - - - - 

Skindex-16 Functioning (0-100) 0.750 0.732 - - - - - 

Skindex-16  motions (0-100) 0.725 0.694 0.802 - - - - 

Skindex-16 Symptoms (0-100) 0.714 0.698 0.647 0.714 - - - 

Skindex-16 Total (0-100) 0.808 0.782 0.883 0.944 0.862 - - 

P -VAS (0-100) -0.322 -0.330 -0.364 -0.365 -0.300 -0.359 - 

W O-5 (0-100) -0.345 -0.327 -0.231 -0.352 -0.317 -0.330 0.447 

DLQI = Dermatology Life Quality Index; PG-VAS = Patient global assessment visual analogue scale; WHO-5 = World Health 

Organization 5 well-being index 

All correlation coefficients were significant (p<0.05). 
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Appendix 16 Known-groups validity of the DLQI, DLQI-R and Skindex-16 in chronic 

inflammatory skin diseases (acne, eczema, psoriasis and rosacea) (n=311) [mean (SD) 

scores] [77] 

 

 umbers 

of patients 

(%) 

% of 

patients 

with ≥1 

 RRs 

DLQI  

(0-30) 

DLQI-R  

(0-30) 

Skindex-16 

Functioning 

(0-100) 

Skindex-16 

 motions  

(0-100) 

Skindex-

16 

Symptom

s (0-100) 

Skindex-16 

Total  

(0-100) 

Self-perceived health status 

Very good 16 (5.1%) 31.2% 2.7 (3.3) 3.3 (4.0) 11.5 (22.6) 28.4 (27.9) 27.1 (29.3) 22.3 (23.5) 

Good 103 (33.1%) 32.0% 2.8 (4.0) 3.0 (4.3) 19.3 (26.9) 32.4 (30.3) 28.7 (28.8) 26.8 (26.6) 

Fair 130 (41.8%) 33.8% 3.9 (4.4) 4.2 (4.7) 24.7 (28.6) 37.6 (28.6) 34.1 (26.7) 32.1 (25.8) 

Poor 55 (17.7%) 45.5% 6.8 (6.5) 7.4 (6.4) 35.1 (32.3) 51.9 (31.4) 49.8 (27.9) 45.6 (27.5) 

Very poor 7 (2.3%) 57.1% 6.6 (5.9) 7.5 (6.5) 38.1 (28.9) 54.8 (36.3) 42.3 (25.8) 45.0 (29.6) 

p-value α - - < 0.001 < 0.001 0.003 < 0.001 < 0.001 < 0.001 

F-statistic α - - 7.6 8.3 4.0 4.9 5,7 5.6 

RE - - - 1.10 0.53 0.64 0.75 0.74 

Overall skin-related  RQoL impairment ( Q rating) 

No effect  89 (28.6%) 38.2%  0.8 (1.5) 0.9 (1.6) 5.2 (13.0) 14.4 (18.5) 13.0 (18.8) 10.9 (14.9) 

Small effect 79 (25.4%) 30.4% 3.1 (3.1) 3.3 (3.3) 21.2 (23.8) 34.8 (25.8) 35.2 (26.1) 30.4 (22.8) 

Moderate effect 101 (32.5%) 38.6% 5.1 (4.1) 5.7 (4.5) 30.8 (29.3) 48.8 (27.6) 43.0 (24.7) 40.9 (24.2) 

Very large effect 35 (11.3%) 37.1% 9.4 (6.5) 10.1 (6.7) 51.9 (29.3) 67.9 (25.4) 57.7 (26.5) 59.2 (22.1) 

Extremely large 

effect 
7 (2.3%) 14.3% 14.0 (8.8) 14.2 (8.6) 74.3 (31.9) 83.0 (17.2) 80.4 (20.2) 79.2 (22.2) 

p-value α - - < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

F-statistic α - - 47.5 47.7 34.7 45.2 36.7 49.3 

RE - - - 1.00 0.73 0.95 0.77 1.04 

DLQI = Dermatology Life Quality Index; DLQI-R = Dermatology Life Quality Index; GQ = Global Question; HRQoL=health related 

quality of life; NRR = ‘not relevant’ response; RE = relative efficiency 

α Analysis of variance (ANOVA) 
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Appendix 17 Known-groups validity of the DLQI, DLQI-R and Skindex-16 in infections 

(herpes zoster, warts, onychomycosis and tinea pedis) (n=272) [mean (SD) scores] [77] 

 

 umbers 

of patients 

(%) 

% of 

patients 

with ≥1 

 RRs 

DLQI  

(0-30) 

DLQI-R  

(0-30) 

Skindex-16 

Functioning 

(0-100) 

Skindex-16 

 motions  

(0-100) 

Skindex-

16 

Symptom

s (0-100) 

Skindex-16 

Total  

(0-100) 

Self-perceived health status 

Very good 9 (3.3%) 33.3% 6.9 (12.4) 6.9 (12.4) 16.3 (33.0) 18.0 (30.9) 17.6 (30.2) 17.3 (31.2) 

Good 74 (27.2%) 33.8% 2.0 (2.9) 2.1 (3.1) 11.5 (20.7) 26.1 (27.5) 17.8 (22.7) 18.5 (20.2) 

Fair 123 (45.2%) 38.2% 3.3 (4.4) 3.7 (4.7) 22.5 (28.3) 35.0 (29.3) 28.8 (28.4) 28.8 (26.6) 

Poor 56 (20.6%) 44.6% 5.0 (5.3) 5.6 (5.5) 29.0 (30.0) 45.9 (30.1) 38.6 (29.7) 37.8 (26.7) 

Very poor 10 (3.7%) 40.0% 10.9 (8.0) 12.0 (9.4) 54.7 (35.9) 68.8 (34.9) 58.3 (36.9) 60.6 (34.7) 

p-value α - - < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

F-statistic α - - 9.9 10.6 7.4 7.7 7.9 9.1 

RE - - - 1.08 0.74 0.78 0.80 0.92 

Overall skin-related  RQoL impairment ( Q rating) 

No effect  105 (38.6%) 41.0% 1.0 (1.7) 1.2 (2.5) 4.5 (12.9) 14.9 (18.5) 12.7 (19.5) 10.7 (14.2) 

Small effect 72 (26.5%) 30.6% 3.0 (3.1) 3.3 (3.3) 23.9 (26.2) 35.6 (26.7) 29.0 (25.5) 29.5 (23.9) 

Moderate effect 74 (27.2%) 43.2% 5.4 (4.4) 5.8 (4.6) 33.9 (29.1) 55.2 (28.2) 40.9 (28.7) 43.3 (25.0) 

Very large effect 11 (4.0%) 36.4% 10.4 (6.2) 11.0 (6.7) 56.4 (35.8) 66.7 (24.7) 58.3 (32.1) 60.5 (27.2) 

Extremely large 
effect 

10 (3.7%) 30.0% 18.2 (9.6) 19.0 (9.8) 61.3 (31.5) 72.1 (27.5) 67.5 (31.9) 67.0 (29.1) 

p-value α - - < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

F-statistic α - - 66.2 59.7 31.8 41.4 25.3 41.3 

RE - - - 0.90 0.48 0.63 0.38 0.62 

DLQI = Dermatology Life Quality Index; DLQI-R = Dermatology Life Quality Index; GQ = Global Question; HRQoL=health related 

quality of life; NRR = ‘not relevant’ response; RE = relative efficiency 

α Analysis of variance (ANOVA) 
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Appendix 18 Known-groups validity of the DLQI, DLQI-R and Skindex-16 in other 

dermatological conditions (n=151) [mean (SD) scores] [77] 

 

 umbers 

of patients 

(%) 

% of 

patients 

with ≥1 

 RRs 

DLQI  

(0-30) 

DLQI-R  

(0-30) 

Skindex-16 

Functionin

g (0-100) 

Skindex-16 

 motions  

(0-100) 

Skindex-16 

Symptoms 

(0-100) 

Skindex-16 

Total  

(0-100) 

Self-perceived health status 

Very good 10 (6.6%) 50.0% 4.5 (7.4) 4.9 (7.8) 15.0 (32.8) 23.6 (30.2) 28.8 (34.2) 22.4 (30.9) 

Good 46 (30.5%) 34.8% 2.8 (4.4) 3.1 (4.7) 13.3 (21.0) 25.3 (22.9) 21.1 (22.5) 19.9 (19.8) 

Fair 63 (41.7%) 36.5% 4.1 (4.8) 4.5 (5.3) 25.8 (26.9) 41.6 (31.3) 29.4 (28.5) 32.3 (25.2) 

Poor 29 (19.2%) 75.9% 4.4 (3.2) 5.2 (3.7) 33.1 (30.8) 54.7 (24.9) 46.3 (27.7) 44.7 (23.4) 

Very poor 3 (2.0%) 66.7% 17.7 (6.5) 20.1 (5.8) 88.9 (19.2) 98.4 (2.7) 81.9 (6.4) 89.7 (9.3) 

p-value α - - < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

F-statistic α - - 7.3 8.2 7.7 9.7 6.7 10.0 

RE - - - 1.12 1.05 1.33 0.91 1.37 

Overall skin-related  RQoL impairment ( Q rating) 

No effect  48 (31.8%) 45.8% 0.6 (1.2) 0.8 (1.6) 4.9 (12.5) 16.1 (20.8) 8.6 (15.0) 9.9 (13.4) 

Small effect 36 (23.8%) 38.9% 2.3 (2.1) 2.5 (2.4) 18.3 (22.3) 35.3 (27.6) 33.4 (26.4) 29.0 (21.7) 

Moderate effect 44 (29.1%) 50.0% 6.0 (4.9) 6.8 (5.5) 34.3 (28.9) 49.9 (24.0) 43.6 (25.4) 42.6 (21.7) 

Very large effect 20 (13.2%) 45.0% 10.0 (5.7) 11.0 (6.2) 52.8 (28.4) 72.5 (20.9) 51.0 (31.6) 58.8 (23.1) 

Extremely large 
effect 

3 (2.0%) 33.3% 12.3 (9.0) 12.5 (8.7) 51.1 (48.3) 71.4 (36.0) 47.2 (37.8) 56.6 (40.1) 

p-value α - - < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

F-statistic α - - 31.2 30.2 19.1 24.9 17.3 28.0 

RE - - - 0.97 0.61 0.80 0.55 0.90 

DLQI = Dermatology Life Quality Index; DLQI-R = Dermatology Life Quality Index; GQ = Global Question; HRQoL=health related 

quality of life; NRR = ‘not relevant’ response; RE = relative efficiency 

α Analysis of variance (ANOVA) 


