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Background: Few studies have investigated health-related quality of life (HRQoL) in patients with atopic dermatitis (AD)
during the COVID-19 pandemic.

Objectives: The objectives of this study were to compare HRQoL in adult AD patients before and during the pandemic and
to assess measurement performance of 4 HRQoL measures.

Methods: Between 2018 and 2021, a multicenter, cross-sectional survey was conducted, involving 218 adult AD patients.
Health-related quality of life outcomes included the EQ-5D-5L, Skindex-16, Dermatology Life Quality Index (DLQI), and DLQI-
Relevant (DLQI-R). Severity wasmeasured using objective SCORing Atopic Dermatitis, Eczema Area and Severity Index, and
Investigator Global Assessment.

Results: The mean ± SD EQ-5D-5L utility, Skindex-16, DLQI, and DLQI-R scores were 0.82 ± 0.22, 56.84 ± 27.46,
13.44 ± 8.46, and 13.76 ± 8.60, respectively. The patients reported more problems during the pandemic (P < 0.05) regarding
pain/discomfort (odds ratio [OR], 1.78), worrying (OR, 1.89), concerns about persistence/reoccurrence of disease (OR, 1.88),
and social relationships (OR, 1.69). The HRQoL outcomes showed strong correlations with each other (range of rs, |0.69| to |
0.99|). The Skindex-16, DLQI, and DLQI-R were able to discriminate between severity groups with large (η2 = 0.20–0.23),
whereas the EQ-5D-5L with moderate effect sizes (η2 = 0.08–0.11).

Conclusions:Atopic dermatitis patients experienced significantlymore problems in some areas of HRQoL during the pan-
demic. The EQ-5D-5L, Skindex-16, DLQI, and DLQI-R demonstrated good convergent and known-group validity and can be
suitable instruments for HRQoL assessment in clinical and research settings.
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CAPSULE SUMMARY

• The pandemic affected health-related quality of life of pa-
tients with atopic dermatitis in a few areas, such as pain/
discomfort, worrying, concerns about the persistence of
skin symptoms, and social relationships.

• The generic measure, EQ-5D-5L, and the dermatology-
specific DLQI, DLQI-R, and Skindex-16 demonstrated
good convergent and known-group validity across clinical
severity groups.

Atopic dermatitis (AD) is a chronic, relapsing, inflammatory skin
disease, characterized by the damage of skin barrier together with
immunological dysfunctions.1 It can develop at any age, but the
usual onset is in early childhood and the condition may persist
through adulthood or resolve after a few years. The prevalence in
the adult population in Europe is 1.2% to 8.7%2 and approximately
5% in Hungary.3 Persistent itching and scratching may restrict daily
functioning, sleeping, ability to work, social interactions, and leisure
activities and thus often have a negative effect on patients' health-
related quality of life (HRQoL).4–8 The COVID-19 pandemic consti-
tutes an additional burden on patients, including the experience of in-
creased anxiety, pessimism, sleep problems, and worsening of symp-
toms.9 Furthermore, the “stay-at-home” order and the fear of getting
infected resulted in a decrease in dermatological outpatient visits that
could also impact AD patients' lives.10–12 Nevertheless, few studies
have examined the association of the COVID-19 pandemic and
HRQoL outcomes in AD patients.13–15

Skin-specific and generic questionnaires are extensively used to
measure HRQoL in adult AD patients.16 Skin-specific instruments
allow comparisons across different skin conditions and are typically
more sensitive to HRQoL changes related to the skin disease.
Among them, Dermatology Life Quality Index (DLQI) is the most
commonly used HRQoLmeasure in daily practice, treatment guide-
lines, and patient registries.5,16,17 In 2021, the Harmonizing Out-
come Measures for Eczema group released a recommendation to
uniformly use DLQI as the HRQoL outcome for adult AD patients
in clinical trials.18 However, measurement properties of the DLQI
are not without criticism.19–24 A recent study in the United States re-
ported that 55.2% of patients with mild AD mark one or more “not
relevant” responses (NRRs) on the DLQI suggesting a content valid-
ity problem with the measure.25 The Dermatology Life Quality
Index–Relevant (DLQI-R) is a recently proposed scoring formula
of the DLQI for avoiding possible bias in the NRR option.26 Among
skin-specific measures, the Skindex instrument family has also been
increasingly used in AD; however, few validation studies have been
performed with the Skindex-16 in AD.27–30

Generic instruments enhance comparisons with nondermatologic
diseases or the general population, and some of them enable the esti-
mation of health utilities that can be used to calculate quality-adjusted
life years in economic evaluations of treatments.31 Recent evidence
suggests that the quality of existing economic research in AD, includ-
ing health utility studies, is insufficient.32 The EQ-5D instrument fam-
ily is the most frequently used approach to obtain health utilities in AD
patients.33Moreover, the EQ-5D is the preferredmethod to obtain health
utilities by pharmacoeconomic guidelines in approximately 30 countries,
including the United Kingdom, the Netherlands, and Hungary.34,35

Althoughmore evidence is available with the earlier version of the in-
strument (EQ-5D-3L), few AD studies reported utilities on the newer,
5-level version (EQ-5D-5L), with a limited number of them reporting
on multiple measurement properties of the instrument.36–41

The objective of this study was, therefore, to test measurement
properties of commonly used generic and skin-specific HRQoL
measures (EQ-5D-5L, Skindex-16, DLQI, DLQI-R) in adult patients
with AD using data from a cross-sectional survey carried out in
Hungary between 2018 and 2021. Given the COVID-19 outbreak
during our data collection period, we further aimed to compare
HRQoL of AD patients before and since the start of the pandemic,
after controlling for sociodemographic and clinical characteristics.
METHODS

Study Design and Patients

A cross-sectional survey was conducted involving 2 academic der-
matology clinics (Budapest, Debrecen) and 1 dermatology outpa-
tient clinic (Pannonhalma) in Hungary. Inclusion criteria to the
study were as follows: (i) being 18 years or older, (ii) being diagnosed
with AD by a dermatologist according to the Hanifin-Rajka criteria,
and (iii) signing an informed consent form. The data were collected
in 2 waves: “before COVID-19” (March 2018 to March 11, 2020 [ie,
the date on which the state of emergency was announced in
Hungary]) and “since COVID-19” (June 2020 to January 2021).
Note that no patients were recruited to the study from March 11
through May 31, 2020. Ethical permission was granted by the scien-
tific and ethical committee of the Medical Research Council in
Hungary (reference no. 29655/2018/EKU). The patients' dermato-
logical examination was performed by physicians trained for usage
of clinical severity scales. After taking medical history and doing
physical examination, patients were asked to self-complete a ques-
tionnaire developed by our research team.

Questionnaire and Outcome Measures

The questionnaire consisted of 2 parts. The first section, completed
by the patient, included the Hungarian versions of the EQ-5D-5L42,43;
DLQI,44 which also allows the use of the DLQI-R scoring26,45,46;
Skindex-16,47 a 0- to 10-point visual analog scale (VAS) for itching
and sleep disturbance in the preceding month; a 0- to 10-item patient
global assessment (PtGA) VAS for self-reported severity assessment;
and a few questions about the history of disease and socio-
demographic data. The second section of the questionnaire was com-
pleted by dermatologists and included clinical information about co-
morbidities, treatments, and 3 disease severity measures: Investigator
Global Assessment (IGA),48 Eczema Area and Severity Index
(EASI),49 and objective SCORing Atopic Dermatitis (oSCORAD).50,51
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A detailed description of all HRQoL and disease severity measures
is provided in Appendix 1 (Supplemental Digital Content, SDC 1:
http://links.lww.com/DER/A118).

Statistical Analyses
Health-Related Quality of Life Impact of COVID-19
Descriptive statistics were used to provide an overview of the sam-
ple. We determined the proportion of patients with NRRs on the
DLQI. Groups of patients before and since the start of the
COVID-19 and those with and without NRRs on DLQI were com-
pared by independent samples t test (age and disease duration),
Mann-Whitney U test (HRQoL and disease severity outcomes),
and Fisher exact test (all categorical variables, including ceiling ef-
fect). Multivariate linear regressions (HRQoL scale total scores)
and ordinal logit regressions (HRQoL item responses) were per-
formed to test whether there is a difference in HRQoL between be-
fore and since COVID-19. The regression models were controlled
for age, sex, level of education, disease severity (oSCORAD), and
type of treatment. In cases when heteroscedasticity was present,
we used robust standard errors.

Measurement Properties of HRQoL Instruments
Measurement properties were tested in the total sample; however, as a
sensitivity analysis, all analyses have been repeated for the “before
COVID-19” and “since COVID-19” groups separately. We estimated
the proportion of patients who achieved the highest and lowest possible
scores on each scale. Ceiling and floor effects were considered present if
at least 15% of participants achieved the maximum or minimum score
on a given measure.52 A substantial ceiling or floor effect in an HRQoL
measure is considered a limitation of the instrument because this may
lead to the insensitivity of the measure to differentiate between patients
with very mild or very severe HRQoL impairment.

To assess convergent validity among HRQoL and severity scales,
Spearman correlations were calculated (very weak, rs < 0.20; weak,
0.20–0.39; moderate, 0.40–0.60; strong, >0.60).53 Strong correlations
were expected among skin-specific instruments and moderate cor-
relations between the skin-specific and generic instruments.36

Skin-specific questionnaires were also expected to correlate more
strongly with disease severity than generic ones.37 The Kruskal-Wallis
test was used to compare HRQoL scores in the different severity
groups. For this, both EASI and oSCORAD scores were categorized ac-
cording to the cutoff values determined by Chopra et al.54 We hypoth-
esized that patients with more severe disease had worse HRQoL. Effect
size (ES, η2) was computed using the H statistic obtained in the
Kruskal-Wallis test.55 Effect size values were interpreted as follows:
small, 0.01 or greater; moderate, 0.06 or greater; and large, 0.14 or
greater.56 Relative efficiency was determined as the ratio of the ESs of
2 HRQoL instruments, with DLQI as reference. A relative efficiency
greater than 1 indicated that the specific HRQoL measure is more
efficient than DLQI at discriminating between known severity
groups. A P value less than 0.05 was considered statistically signifi-
cant. All statistical analyses were undertaken with SPSS 25.0 (IBM,
Armonk, NY) and Stata 14 (StataCorp LP, College Station, TX).
RESULTS

Patient Characteristics

A total of 224 AD patients were invited to the study, of whom 218
completed the questionnaire. The mean age was 31.3 years (range,
18–73 years) and 57.8% were women (Table 1). The mean disease
duration was 19.0 ± 12.9 years (range, 0–68 years). Overall, 35 pa-
tients (16.1%) had dermatologic comorbidities and 194 (89.0%) had
nondermatological condition(s). The most frequent comorbidity
was allergic rhinitis (59.2%), followed by asthma bronchiale (33.9%)
and allergic conjunctivitis (22.9%). Anxiety and depression occurred
in 22.0% and 3.7%, respectively. Pollen, dust, and food allergy were
present in 48.6%, 36.7%, and 22.5% of the patients, respectively. A to-
tal of 63.3%, 23.4%, 2.3%, and 1.4% of the patients received systemic
(nonbiological), topical, biological, and phototherapy, respectively. At
the time of the survey, 9.6% of the patients were untreated. When
comparing patients before and during the pandemic, no significant
difference was observed in most sociodemographic characteristics;
however, there were small variations in the occurrence of some co-
morbidities and use of certain treatments (Table 1).

Disease Severity Outcomes

On the itchiness, sleep disturbance, and PtGA, the VASmean scores
were 7.0 ± 2.9, 5.5 ± 3.5, and 6.0 ± 2.7, respectively (Table 2). Disease
severity assessed by the IGA scale yielded a mean of 2.8 ± 1.0, whereas
themean oSCORADand EASI scores were 35.9 ± 14.6 and 15.8 ± 12.0.
The proportion of patients with severe AD was 22.1% with EASI,
45.6%with oSCORAD, and 21.1% according to IGA. There was no sig-
nificant difference in most severity scores before and since COVID-19,
except for the slightly lower oSCORAD scores in the latter group.

Health-Related Quality of Life Outcomes

Table 2 presents HRQoL outcomes in the total sample as well as in
subsets of patients before and since the pandemic. No significant
difference was found in total HRQoL scores before and since
COVID-19 as measured by the EQ-5D-5L, EQ VAS, DLQI, DLQI-R,
and Skindex-16. However, more patients had problems in some specific
areas since COVID-19 including pain/discomfort (60.0% vs 73.1%) and
anxiety/depression (49.6% vs 55.9%) on the EQ-5D-5L, shopping/home/
garden (53.6% vs 82.8%) and working/studying (64.8% vs 72.8%) on the
DLQI, hurting (75.6% vs 84.9%), persistence/reoccurrence of AD (91.9%
vs 98.9%), worry (92.7% vs 97.8%), and interactions with others (72.8%
vs 80.0%) on the Skindex-16 (Figs. 1A–F). After controlling for socio-
demographic and clinical variables, the patients have reported more
problems with pain/discomfort (odds ratio [OR], 1.78), shopping/
home/garden (OR, 1.86), hurting (OR, 1.87), persistence/reoccurrence
of AD (OR, 1.88), worrying (OR, 1.89), and interactions with others
(OR, 1.69) since the start of COVID-19 (P < 0.05; eTable 1).

In the total sample, 30 patients (13.8%) had at least 1 NRR on the
DLQI: 21 (9.6%) 1 NRR, 7 (3.2%) 2 NRRs, and 2 (0.9%) 3 NRRs. The
highest number of NRRs were present in items 9 (sexual difficulties), 6
(sports), and 7 (work/school). No significant difference was found



TABLE 1. Demographic and Clinical Characteristics of the Patients With Atopic Dermatitis

Mean (SD) or n (%)

P*Total Sample (N = 218) Before COVID-19 (n = 125) Since COVID-19† (n = 93)

Age, y 31.34 (11.68) 31.88 (12.64) 30.61 (10.27) 0.429
Disease duration (missing = 3), y 19.02 (12.91) 18.44 (12.84) 19.80 (13.02) 0.444
Family history of AD 74 (33.9%) 36 (28.8%) 38 (40.9%) 0.082
Sex

Female 126 (57.8%) 72 (57.6%) 54 (58.1%) 1.000
Male 92 (42.2%) 53 (42.4%) 39 (41.9%)

Education (missing = 2)
Primary 12 (5.6%) 8 (6.4%) 4 (4.3%) 0.315
Secondary 112 (51.9%) 68 (54.4%) 44 (47.3%)
Tertiary 92 (42.6%) 47 (37.6%) 45 (48.4%)

Employment‡
Employed full-time 109 (50.0%) 67 (53.6%) 42 (45.2%) 0.273
Employed part time 24 (11.0%) 15 (12.0%) 9 (9.7%) 0.665
Retired or disability pensioner 13 (6.0%) 8 (6.4%) 5 (5.4%) 1.000
Unemployed 12 (5.5%) 8 (6.4%) 4 (4.3%) 0.563
Student 60 (27.5%) 34 (27.2%) 26 (28.0%) 1.000
Other 23 (10.6%) 5 (4.0%) 18 (19.4%) 0.010

Nondermatologic comorbidities
Allergic rhinitis 129 (59.2%) 75 (60.0%) 54 (58.1%) 0.782
Bronchial asthma 74 (33.9%) 51 (40.8%) 23 (24.7%) 0.014
Allergic conjunctivitis 50 (22.9%) 35 (28.0%) 15 (16.1%) 0.050
Anxiety 48 (22.0%) 18 (14.4%) 30 (32.3%) 0.003
Other nondermatologic conditions 11 (5.0%) 4 (3.2%) 7 (7.5%) 0.105
Sinusitis 8 (3.7%) 6 (4.8%) 2 (2.2%) 0.471
Depression 8 (3.7%) 6 (4.8%) 2 (2.2%) 0.471
Other 58 (26.6%) 28 (22.4%) 30 (32.3%) 0.042

Allergies
Pollen allergy 106 (48.6%) 55 (44.0%) 51 (54.8%) 0.132
Dust allergy 80 (36.7%) 45 (36.0%) 35 (37.6%) 0.887
Food allergy 49 (22.5%) 24 (19.2%) 25 (26.9%) 0.193
Metal allergy 14 (6.4%) 12 (9.6%) 2 (2.2%) 0.028
Other allergies 70 (32.1%) 25 (20.0%) 45 (48.4%) <0.001

Current treatment
None 21 (9.6%) 9 (7.2%) 12 (12.9%) 0.007
Solely topical therapy 51 (23.4%) 35 (28.0%) 16 (17.2%)
Phototherapy 3 (1.4%) 3 (2.4%) 0 (0.0%)
Systemic nonbiological treatment§ 138 (63.3%) 78 (62.4%) 60 (64.5%)
Biological therapy (dupilumab) 5 (2.3%) 0 (0.0%) 5 (5.4%)

The bold-italic values refer to the statistically significant difference between the “before COVID-19” and “since COVID-19” groups (P < 0.05).

*Independent samples t test or Fisher exact test.

†After March 11, 2020.

‡Multiple responses could be marked.

§Including immunosuppressant, antibiotic, and antiviral treatment in monotherapy or in combination with topical or phototherapy.

AD, atopic dermatitis.
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between patients with andwithout NRRs in terms of age, sex, level of ed-
ucation, and disease severity. The patients whowere not employed at the
time of the survey more often had 1 or more NRRs (P = 0.043). When
comparing the “before COVID-19” and “since COVID-19” groups,
somewhat more NRRs occurred in the latter group (12.1% vs 16.0%,
P = 0.429). The largest differences were observed in items 6 (sport,
4.8% vs 7.5%, P = 0.288) and 7 (work/school, 0.8% vs 4.3%, P = 0.106).
Measurement Properties

No floor effect but a mild ceiling effect was found for the EQ-5D-5L
utility, where 22.5% achieved themaximum score (Table 2). No ceil-
ing or floor effects were present for the other HRQoL measures.

We were able to confirm most of our hypotheses regarding
convergent validity. The EQ-5D-5L utilities had strong correlations
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Figure 1. Distribution of responses on the EQ-5D-5L, DLQI, and Skindex-16 before and since COVID-19. A, The EQ-5D-5L before COVID-19. B,
The EQ-5D-5L since COVID-19. C, The DLQI before COVID-19. There was one missing response in the item 6 (sport) and another in item 9 (sexual
difficulties). D, The DLQI since COVID-19. There was one missing response in the item 7 (working/studying). E, The Skindex-16 before COVID-19.
There was one missing response in item 8 (frustration), item 9 (embarrassment), item 10 (being annoyed), item 11 (feeling depressed), and item 15
(daily activities). There were 2 missing responses in item 5 (persistence/reoccurrence), item 12 (interactions with others), and item 14 (show affec-
tion). There were 3 missing responses in item 13 (desire to be with people). F, Skindex-16 since COVID-19. There was 1 missing response in item 2
(burning or stinging), item 4 (skin irritation), item 6 (worry), item 7 (appearance), item 11 (feeling depressed), and item 13 (desire to be with people).
Therewere 2missing responses in item 3 (hurting), item5 (persistence/reoccurrence), and item16 (work or dowhat you enjoy). Percentagesmay not
total 100 because of rounding. “Since COVID-19” refers to after March 11, 2020.
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with Skindex-16 total, DLQI, and DLQI-R scores (range of rs, |0.60|
to |0.73|), although only moderate correlations were expected
among these measures (Table 3). Skin-specific HRQoL outcomes
showed very strong correlations with each other (range of rs, 0.83
to 0.99). The EQ-5D-5L and EQ VAS correlated weakly (|0.31| to |
0.36|), while skin-specific instruments correlated moderately (0.44
to 0.54) with the severity scales (oSCORAD, EASI, and IGA).
Itching and sleep disturbance VAS had weak (0.27 to 0.39), whereas
PtGA VAS moderate (0.41 to 0.47) correlations with all severity
scales. All correlations were statistically significant (P < 0.05).

Consistent with our hypothesis, the patients with more severe
disease had worse HRQoL using all outcome measures (Table 4).
Skin-specific HRQoL instruments were able to discriminate be-
tween known severity groups with large effect sizes (0.20 to 0.23),
whereas generic instruments with moderate effect sizes (0.08 to
0.13). The DLQI was able to better distinguish (ie, it showed higher
relative efficiency) across 3/3, 2/3, and 1/3 severity groups of the pa-
tients than the EQ-5D-5L, Skindex-16, and DLQI-R, respectively.

Most measurement properties of the HRQoL instruments were
similar in the “before COVID-19” and “since COVID-19” groups,
and only a few differences were observed. The ceiling effect of the
EQ-5D-5L was lower in the “since COVID-19” group (27.2% vs
16.1%) indicating that fewer patients reported to be in full health
since the start of the pandemic (eTable 2). However, ceiling effect
for the EQ VAS changed only minimally before and since
COVID-19 (3.2% vs 2.2%). In most instances, correlations between
the HRQoL measures were slightly stronger before COVID-19
(eTables 3–4). Furthermore, there were some variations in relative
efficiency of the measures between the 2 groups (eTables 5–6).
DISCUSSION

This study is among the first investigations to compare HRQoL in
AD patients before and since the start of the COVID-19 pandemic.
In addition, this is the first study to concurrently compare measure-
ment properties of the EQ-5D-5L, Skindex-16, DLQI, and DLQI-R
in this patient population. The AD patients in our sample indicated
quite severe overall HRQoL impairment both before and during the
COVID-19 pandemic as attested by the relatively high average
DLQI score even in patients with clear or mild AD (DLQI range,
5.4–8.1). The mean EQ-5D-5L utility of 0.82 is similar to values re-
ported in diabetes (0.80)57 and partly controlled asthma patients
(0.80).58 Although no significant decrease in HRQoL was observed
with the EQ-5D-5L, Skindex-16, DLQI, and DLQI-R, certain spe-
cific problems have become more common among AD patients
since the start of the pandemic, including pain/discomfort, worry-
ing, and fear of the persistence/reoccurrence of AD. Moreover, the
proportion of patients in full health on the EQ-5D-5L nearly halved
during the pandemic. These findings correspond to previous work,
where AD patients reported an increased level of anxiety during
the pandemic.9,13 It is well known that psychosocial stress can
negatively impact the course of chronic inflammatory skin dis-
eases, such as AD.59–61 The increased problems reported with
pain/discomfort and concerns about the persistence or reoccurrence
of lesions in our patients may be consequences of the lockdown
measures and restricted access to regular outpatient care.

An important finding of our study is that a much smaller pro-
portion of patients provided NRRs (13.8%) on the DLQI compared
with what was observed in pemphigus (53.7%),62 morphea
(36.6%),62 hidradenitis suppurativa (20.7%),63 vitiligo (76.6%),64

psoriasis (22.1%–48.0%),20,21,26,65,66 and mild AD (55.2%).25 How-
ever, in this latter study, the DLQI was completed in an online sur-
vey targeting patients with mild disease as reflected in the difference
in mean DLQI scores between the 2 studies (4.4 vs 13.8).25 Interest-
ingly, we observed that patients marked NRRs slightly more often
during the pandemic (12.1% vs 16.0%). Restrictions and lifestyle
changes during the pandemic may be responsible for this increase
in NRRs, which was also described in psoriasis patients in
Ireland,67 and our study provides some supportive evidence for
this assumption.

All HRQoL measures exhibited good convergent and known-
group validity with each other and disease severity scales. Unlike
previous studies,36,68 where at most, moderate correlations were
observed between generic and skin-specific instruments in AD,
the EQ-5D-5L and EQ VAS strongly correlated with the Skindex-
16, DLQI, and DLQI-R. As expected, the correlation coefficients
of severity scores and effect sizes were smaller with the generic
EQ-5D-5L than with the 3 skin-specific measures. The differences
in performance across the DLQI, DLQI-R, and Skindex-16 were
very small in this sample. The performance of the EQ-5D-5L
slightly fell short behind that of skin-specific measures. This is very
likely because the EQ-5D-5L dimensions are not specific to the
symptoms of AD, and therefore, the descriptive system may be less
sensitive at detecting slight differences in HRQoL, especially in
mild disease.

Our findings have important implications for researchers, clini-
cians, guideline developers, and decision makers in health care.
First, DLQI is the recommended HRQoL assessment tool in AD
by the Harmonizing Outcome Measures for Eczema group18,69

and clinical guidelines in the United States, the United Kingdom,
Japan, Norway, and Singapore.17,70,71 The DLQI-R is a quite new
initiative; therefore, up to now the problem of NRRs in the DLQI
was only highlighted by 1 guideline (German treatment guideline
for psoriasis).72 Skindex-16, together with the DLQI, is recom-
mended by the Japanese AD treatment guidelines.73 Based on our
study, Skindex-16, DLQI, and DLQI-R also have good convergent
and known-group validity in AD that make them appropriate in-
struments for HRQoL assessment in both clinical and research set-
tings. Users are suggested to select measure(s) that best suit to their
needs, taking into account the differences in content, length, and re-
sponse scales between DLQI/DLQI-R and Skindex-16.74 Moreover,
this study also provides EQ-5D-5L utilities stratified according to se-
verity groups (Table 4) that are considered useful as input data in
economic evaluations of AD treatments. With the introduction of
emerging modern and costly therapies to the treatment of AD, such
as the biological drugs (eg, dupilumab) and JAK inhibitors (eg,
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baricitinib, upadacitinib, abrocitinib), there is growing need for such
analyses to inform decision makers and optimize allocation of
health resources.75–77

This study has a few limitations. First, most participants were en-
rolled at university hospitals where patients with moderate and se-
vere AD may be overrepresented compared with mild AD. Second,
we observed some variation between the before and since COVID-
19 groups in the proportion of patients with “other” employment
category, the presence of comorbidities, and the current treatment.
The latter may be a consequence of the somewhat less frequent out-
patient visits since the start of the pandemic and also that the access
to dupilumab therapy has improved for adult AD patients in
Hungary after 2020. However, in the majority of sociodemographic
(age, sex, education) and clinical characteristics (disease duration,
family history, most comorbidities) and disease severity scores
(PtGAVAS, EASI, and IGA), there was no significant difference be-
tween the “before COVID-19” and “since COVID-19” groups.
Third, AD-specific HRQoL questionnaires, such as Quality of Life
Index for Atopic Dermatitis78 or Atopic Dermatitis Burden Scale
for Adults (ABS-A),79 were not used because of the lack of Hungar-
ian versions. Finally, our study had a cross-sectional design, and lon-
gitudinal data (ie, before and since COVID-19) were not available
for individual patients that could have allowed a precise analysis of
the impact of COVID-19 on HRQoL. Further investigations are,
therefore, recommended in this direction.

To conclude, AD patients reported more problems during the
pandemic, mostly in the pain/discomfort and mental areas of
HRQoL (eg, worry, fear from reoccurrence). All 4 HRQoL outcomes
(EQ-5D-5L, DLQI, DLQI-R, and Skindex-16) performed well
against validity tests. These HRQoL outcomes may be used as
standalone measures or to complement AD-specific HRQoL instru-
ments in clinical trials and daily practice. The EQ-5D-5L results are
also suitable to estimate quality-adjusted life years in cost-
effectiveness analyses of AD treatments in supporting reimburse-
ment decisions in health care.
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