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Various scoring systems for atopic dermatitis assess
different aspects of the disease, but the supporting
data on their validation and reliability are often limi-
ted. To ensure accurate interpretations, it is essential
to conduct thorough reliability and agreement tes-
ting. This study aimed to evaluate the reliability and
reproducibility of 5 atopic dermatitis assessment tools
- Eczema Area and Severity Index (EASI), objective
Scoring Atopic Dermatitis Index (0SCORAD), validated
Investigator Global Assessment for Atopic Dermatitis
(vIGA-AD), Three Item Severity (TIS) score, and Six-
Area, Six-Sign Atopic Dermatitis (SASSAD) severity
score — among trained dermatology residents. Thir-
teen patients were assessed twice by 11 raters using
each scoring system. Intrarater and interrater relia-
bility were evaluated. EASI demonstrated the highest
interrater reliability (ICC=0.768 and 0.796); SAS-
SAD and oSCORAD followed closely (ICC=0.741 and
0.772; ICC=0.723 and 0.709, respectively). The TIS
(ICC=0.553 and 0.584) and IGA (Kendall’'s W=0.273
and 0.315) exhibited the lowest reliability. Given the
generally higher reliability in this study compared
with previous research, implementing standardized
training on atopic dermatitis scoring systems early in
the education of resident physicians may improve the
reliability of these tools, equipping future dermatolo-
gists to perform effectively in clinical trials and drug
programmes.
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Atopic dermatitis (AD) is a chronic and recurrent
inflammatory skin disease with a complex aetiology.
The pathophysiology of AD stems from a multifaceted
interplay of immune system dysfunction, genetic pre-
disposition, impaired epidermal barrier function, and
various environmental factors (1). It is one of the most
common skin conditions worldwide, affecting approx-

SIGNIFICANCE

This study aimed to evaluate the reliability of 5 scoring
tools used to assess atopic dermatitis. Thirteen patients
were assessed twice by 11 dermatology residents using the
Eczema Area and Severity Index (EASI), objective Scoring
Atopic Dermatitis Index (0SCORAD), the validated Investi-
gator Global Assessment for Atopic Dermatitis (VIGA-AD),
Three Item Severity (TIS) score, and Six-Area, Six-Sign
Atopic Dermatitis (SASSAD) severity score. The EASI had
the highest reliability, followed by SASSAD, oSCORAD, TIS,
and IGA. The results highlight the importance of early stan-
dardized training implemented in the education of resident
physicians.

imately 2—10% of adults and up to 20% of children (2).
The location and morphology of lesions vary depending
on stage of the disease and patient’s age. The hallmark
features are chronic or relapsing course and persistent
pruritus (3, 4). The other important dermatological
features considered by clinical scoring systems include
erythema, induration, excoriation, lichenification, xero-
sis, and cracking, as well as exudation (5).

No laboratory method has yet been identified for diag-
nosing AD. The diagnosis of the disease still relies on
the clinical criteria of Hanifin and Rajka (3), formulated
in 1980 and later revised following a consensus confe-
rence led by the American Academy of Dermatology,
which proposed simplified criteria suitable for patients
of all ages (4). The assessment of the severity of AD
is based on clinical symptoms, primarily through the
visual evaluation of lesions by a physician, which high-
lights the importance of the observer’s experience. The
assessment of AD severity, due to its subjectivity, may
be prone to significant variability, particularly among
less experienced dermatologists. As physicians training
in dermatology actively participate in the treatment of
patients with AD, including contribution to the imple-
mentation of drug programmes, this necessitates proper
use of the primary clinical assessment tools. Evaluating
the severity of the disease is a crucial component of the
examination, as it helps select the appropriate therapeutic
option and determines the effectiveness of treatment,
both in everyday practice and in clinical studies.
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To date, multiple scoring systems have been described
that address different aspects of the disease, with the
most popular being the EASI (Eczema Area and Severity
Index) and SCORAD (Scoring Atopic Dermatitis Index)
(6). Some of the scoring systems are well established and
widely used for AD evaluation, while others have been
applied only in single clinical protocols. Additionally, the
available data on their validation and reliability as well as
relative differences in disease severity scoring are often
incomplete and limited (6). Specifically, the reliability
of the SASSAD (Six-Area, Six-Sign Atopic Dermatitis
score) and the TIS score (Three Item Severity score) has
been evaluated in only a few studies, involving a limited
number of observers and lacking proper investigation of
intrarater and interrater reliability (5, 7).

Many scoring systems, particularly those heavily reli-
ant on the subjective assessment of physicians, are prone
to measurement errors. To prevent misinterpretations,
conducting thorough reliability and agreement testing
is crucial. To the best of the authors’ knowledge, this is
the first study examining directly together the reliability
and reproducibility of AD clinical assessment tools —
EASI, o0SCORAD (objective SCORAD), vIGA-AD™
(the validated Investigator Global Assessment for Atopic
Dermatitis, referred to later as IGA), the TIS score,
SASSAD, and additionally BSA (Body Surface Area)
— specifically involving resident physicians training in
dermatology and following the Guidelines for Reporting
Reliability and Agreement Studies (GRRAS) (8). In the
present study, we aimed to assess the reliability of 5 AD
scoring systems within this rater population and evaluate
relative differences in disease severity scoring across the
various scales.

MATERIALS AND METHODS

The study included 13 patients (Table SI) with a con-
firmed diagnosis of AD and varying degrees of disease
severity. The patients were approached and recruited at
the Department of Dermatology at the University Clinical
Hospital in Poznan. A group of 11 resident physicians
training in the same Department of Dermatology were
invited to take part in the study as raters on each of the 2
study days. Raters had 1-5 years of experience and were
aged 28-37 years (4 men and 7 women participated on
each day of the study). The number of residents parti-
cipating in the study was limited by the total number of
dermatology residents in the Greater Poland Voivodeship.
All actively training dermatology residents who were
willing to participate in the study were recruited. All
physicians possessed adequate knowledge of AD der-
matological manifestations. Additionally, on the first day
of the study, all resident physicians underwent detailed
training in the use of the analysed clinical assessment
tools (EASI, oSCORAD, IGA, the TIS score, SASSAD,
BSA).
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Assessments were performed independently in the
Dermatology Department’s facilities, with no time
limit set. Only 1 patient was present in the room during
examination. Physicians rotated systematically between
examination rooms in a predefined sequence. Over the 2
study days, 13 patients were evaluated by 11 raters using
the analysed scoring systems administered in Polish on
paper forms. Each patient was assessed twice on the
same day by the same physician. The second assessment
was performed immediately after completing the first
assessment of all the patients, ensuring a time interval
of at least 30 min between the ratings. The study design
is presented in Fig. 1.

Statistical analysis

To assess intra- and interrater reliability, SPSS (version
30.0) was used (IBM Corp, Armonk, NY, USA). The
intraclass correlation coefficient ICC (2,1) was calculated
for quantitative data. Cohen’s kappa and Kendall’s W
were calculated for ordinal data. The coefficient of varia-
tion (CV) was calculated to assess interrater variability.

For each score, potential differences between the 2
assessments were evaluated using a cumulative link
mixed model (CLMM) with a logit link for IGA, and a
linear mixed model (LMM) for EASI, oSCORAD, TIS,
SASSAD. The likelihood-ratio test (LRT) was used to
compare the 2 assessments.

Different scoring methods were compared using
a CLMM with unequal categories and a logit link
(Appendix S1). R version 4.4.1 (R Foundation for Sta-
tistical Computing, Vienna, Austria), RStudio version
2024.12.0.467, packages Ime4, ordinal and emmeans
were used to fit and analyse mixed models (9-13). For
all analyses, a significance level of 0.05 was assumed.

A detailed description of the statistical analysis and
patients’ characteristics is provided in Table SI and
Appendix S1. Interpretation of reliability and variability
measures (14—17) is presented in the tables.

RESULTS

The mean EASI, oSCORAD, TIS, SASSAD, and median
IGA scores for each patient as assessed by 11 resident phy-
sicians during 2 assessment sessions are presented in Table
I. There were no significant differences observed between
the results of the 2 assessment sessions (p>0.05).

The relative differences in disease severity scoring
across the various scales were assessed, with reference to
established scale interpretations. The EASI consistently
assigned the highest disease severity ratings compared
with the other scales, while 0SCORAD and TIS tended
to assign lower severity ratings. SASSAD assigned much
lower disease severity ratings than all other scales. IGA
assigned significantly lower severity than EASI, signi-
ficantly higher severity than both SASSAD and TIS,
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Reliability study of AD scoring
systems (EASI, oSCORAD, IGA, The
TIS Score, SASSAD, BSA).

~
13 patients with a confirmed diagnosis of A group of 11 re_5|d_ent phymm_ar_\s Iraining in
AD warainclidad sfar wittten consant, dermatology was invited to participate as raters

on each day of the study. )

Training on AD scoring
systems was provided.

Only one patient was allocated in the examination room at a time, with each patient assigned a unique code.
Physicians rotated systematically between examination rooms in a predefined sequence.
Each patient was assessed twice by every physician.
The second assessment was performed immediately after completing the first assessment of all the patients

(time interval of at least 30 minutes).

Data were recorded using standardized questionnaires, and physicians were instructed to use pseudonyms to ensure anonymity.

.

During the first day of the During the second day
study, a single physician of the study, a single physician
evaluated 7 patients twice. evaluated 6 patients twice.

|
[ Statistical analysis was performed using SPSS J

(version 30.0) and R software (version 4.4.1)

Fig. 1. Study design flowchart. AD: atopic dermatitis; EASI: Eczema Area and Severity Index; IGA: validated Investigator Global Assessment for Atopic
Dermatitis; 0SCORAD: Objective Scoring Atopic Dermatitis Index; SASSAD: Six-Area, Six-Sign Atopic Dermatitis score; TIS: Three Item Severity score.

and slightly higher disease severity than oSCORAD  assessments (ICC=0.768 for the first assessment and
(Table II). There was no significant difference between  0.796 for the second), indicating very good reliability.
the first and second assessment (p=0.274). SASSAD demonstrated similar results (ICC=0.741 and

When considering interrater reliability (Table III),  0.772), reflecting good and very good reliability for
the highest ICC values were observed for EASI in both  the first and second assessments, respectively. 0SCO-

Table I. Mean EASI, oSCORAD, TIS, SASSAD, and median IGA scores for each patient, as assessed by 11 resident physicians during 2

nent ions; p-values indicated.
EASI 0SCORAD IGA TIS SASSAD

Patient no. As.1 As.2 As.1 As.2 As.1 As.2 As.1 As.2 As.1 As.2
Patient1 26.4+10.3 27.5+8.8 40.8+11.7 44.2+9.5 31[0.5] 3[1] 4.5+1.6 5.0+1.7 32.3+16.8 34.0+£13.0
Patient2 40.9+9.4 43.1+6.0 53.3+9.3 52.9+9.4 4[1] 4[1] 59+1.4 6.2+1.2 38.5+10.5 38.1+14.2
Patient3 5.4+5.4 6.0+4.5 16.2+8.5 20.1+10.8 1[0] 1[0.5] 1.6+1.0 2.3+1.7 12.5+10.0 14.9+7.4
Patient4 3.8+2.2 3.3+1.3 17.7+7.4 17.1+7.6 1[1] 1[1] 2.6+1.4 2.3+1.2 14.4+7.2 15.4+5.1
Patient5 17.0+£7.3 14.7+7.5 31.2+7.7 30.8+9.9 2[1] 2 [0.5] 3.1+1.4 2.8+1.4 20.5+6.1 20.4+8.2
Patient6 4.8+2.7 5.2+3.5 15.5+5.0 16.4+6.3 1[1] 1[1] 1.6+1.0 1.6+0.7 12.3+7.8 12.4+5.5
Patient7 7.4+3.2 8.0+4.1 21.1+8.1 21.3+8.1 1[1] 2 [1] 2.5+1.4 2.8+1.5 17.5+7.1 18.2+8.2
Patient8 5.3+6.7 5.7+6.3 15.6+11.5 15.0+12.3 1[0] 1[1] 1.7+1.6 1.7+1.8 11.1+10.4 10.6+10.3
Patient9 13.8+9.6 14.7+8.8 30.6+11.2 31.0+10.9 2[1.5] 3[2] 2.7+1.5 3.0+1.2 18.5+11.2 20.5+6.3
Patient10 37.3+10.4 37.8+10.9 58.8+10.2 60.7+10.2 4[1] 4[1] 6.7£1.6 6.6+1.5 63.0+12.3 65.7+13.1
Patient11 33.3+8.5 33.6+10.8 52.6+13.3 50.8+14.4 3[1] 4[1] 5.5+£2.2 6.0£1.8 59.4+14.8 61.5+10.6
Patient12 11.6+7.5 9.8+6.8 21.1+7.6 20.6+8.7 1[1] 1[1] 2.4+1.0 2.5+1.6 16.5+5.0 18.9+9.1
Patient13 8.6+3.2 7.1+£3.7 26.0+10.0 24.4+8.4 2 [0.5] 2[1] 3.0+2.0 2.5+1.7 21.5+6.7 24.5+9.0
P-value 0.929 0.675 0.267 0.419 0.117

As.1: Assessment 1; As.2: Assessment 2; CLMM, cumulative link mixed model; EASI: Eczema Area and Severity Index; IGA: validated Investigator Global Assessment
for Atopic Dermatitis; IQR: interquartile range; LMM: linear mixed model; LRT: likelihood-ratio test; oSCORAD: Objective Scoring Atopic Dermatitis Index; SASSAD:
Six-Area, Six-Sign Atopic Dermatitis score; TIS: Three Item Severity score. Results presented as means +standard deviations or medians [IQR]. Indicated are P values
of the LRT assessing the differences between two assessments through a mixed model (CLMM with a logit link for IGA and LMM for EASI, SASSAD, SCORAD, TIS) with
disease severity as outcome variable, assessment as fixed effect, and patient and rater as random effects.
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Table. II. Post hoc pairwise comparisons among disease severity scoring scales (EASI, o0SCORAD, IGA, TIS, and SASSAD) in a CLMM with
unequal categories and a logit link, with the IGA score set as the reference score

Pair Estimate Std. error p-value Interpretation

IGA - EASI -3.027 0.207 <0.0001 IGA assigns lower severity than EASI

IGA - SASSAD 4,937 0.274 <0.0001 IGA assigns higher severity than SASSAD

IGA - 0SCORAD 0.366 0.180 0.2516 No significant difference between IGA and 0SCORAD
IGA - TIS 1.884 0.196 <0.0001 IGA assigns higher severity than TIS

EASI - SASSAD 7.965 0.335 <0.0001 EASI assigns much higher severity than SASSAD
EASI - 0SCORAD 3.393 0.210 <0.0001 EASI assigns higher severity than oSCORAD
EASI - TIS 4,911 0.240 <0.0001 EASI assigns higher severity than TIS

SASSAD - 0SCORAD -4.572 0.265 <0.0001 SASSAD assigns lower severity than 0SCORAD
SASSAD - TIS -3.053 0.250 <0.0001 SASSAD assigns lower severity than TIS
0SCORAD - TIS 1.518 0.189 <0.0001 0SCORAD assigns higher severity than TIS

Results are averaged over 2 assessments. P-values were adjusted with Tukey’s adjustment for multiple comparisons. The greater the absolute value of the estimate,

the greater the difference between assigned disease severity by a pair of scales.

EASI: Eczema Area and Severity Index; IGA: validated Investigator Global Assessment for Atopic Dermatitis; 0SCORAD: Objective Scoring Atopic Dermatitis Index;
SASSAD: Six-Area, Six-Sign Atopic Dermatitis score; Std. error: standard error; TIS: Three Item Severity score; CLMM: cumulative link mixed model. The quantitative
scores were transformed into ordinal data with reference to established scale interpretations: The EASI severity was categorized as O=clear, 0.1-1.0=almost clear,
1.1-7.0=mild, 7.1-21.0=moderate, 21.1-50.0=severe, and 50.1-72.0=very severe; the 0SCORAD severity was categorized as <15=mild, 15-40=moderate, and
>40=severe; the IGA severity was categorized as O=clear, 1=almost clear, 2=mild, 3=moderate, and 4=severe; the TIS score severity was categorized as <3=mild,
3-6=moderate, and >6=severe; the SASSAD severity was categorized as 0=clear, 1-36=mild, 37-72=moderate, and 73-108=severe.

RAD showed slightly lower but still good reliability
(ICC=0.723 and 0.709). The lowest reliability scores,
indicating moderate to poor interrater reliability, were
observed for TIS (ICC=0.553 and 0.584) and IGA
(Kendall’s W=0.273 and 0.315). Additionally, BSA inter-
rater reliability was assessed, showing good reliability
in both assessments (ICC=0.738 and 0.712).

Although most scales demonstrated generally good
interrater reliability, this does not indicate an absence of
variation between raters (Table IV, Fig. S1). The EASI,
TIS, and SASSAD exhibited high interrater variability,
with coefficient of variation (CV) values ranging from
44.0 (SASSAD) to 53.8 (EASI). The IGA and 0SCORAD
showed moderate interrater variability, with CV values

Table III. Interrater reliability assessment for EASI, o0SCORAD, IGA,
TIS, SASSAD, BSA, and dermatological score components

Reliability measure Reliability interpretation
Scale As.1 As.2 As.1 As.2
ICC
EASI 0.768 0.796 Very good Very good
0SCORAD 0.723 0.709 Good Good
TIS 0.553 0.584 Moderate Moderate
SASSAD 0.741 0.772 Good Very good
BSA 0.738 0.712 Good Good
Kendall's W
IGA 0.273 0.315 Poor Moderate
Reliability measure Reliability interpretation
Feature As.1 As.2 As.1 As.2
Kendall's W
Erythema? 0.305 0.371 Moderate Moderate
Oedema/papulation® 0.423 0.459 Moderate Moderate
Excoriation® 0.133 0.404 Poor Moderate
Lichenification® 0.338 0.285 Moderate Poor
Exudation® 0.497 0.599 Moderate  Good
Dryness® 0.297 0.376 Poor Moderate
Cracking® 0.309 0.237 Moderate Poor

As.1: Assessment 1; As.2: Assessment 2; BSA: body surface area; EASI: Eczema
Area and Severity Index; ICC: intraclass correlation coefficient; IGA: validated
Investigator Global Assessment for Atopic Dermatitis; 0SCORAD: Objective Scoring
Atopic Dermatitis Index; SASSAD: Six-Area, Six-Sign Atopic Dermatitis score; TIS:
Three Item Severity score. °EASI-derived features; "SASSAD-derived features. ICC
interpretation: <0.40, poor reliability; 0.40-0.59, moderate reliability; 0.60-0.74,
good reliability; 0.75-1.00, very good reliability. Kendall’s W interpretation: < 0.3,
low reliability; 0.3 to 0.5, moderate reliability; >0.5, large reliability.
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of34.1 and 36.5, respectively. Moreover, BSAhad a CV
of 43.0, indicating high interrater variability.

Intrarater reliability was found to be very good across
all scales (Table V), with high ICC or Cohen’s kappa
values. The EASI demonstrated the highest reliability
(ICC=0.955), followed by oSCORAD (ICC=0.932),
SASSAD (ICC=0.925), TIS (ICC=0.856), and IGA
(Cohen’s kappa=0.862). Additionally, BSA showed very
good intrarater reliability (ICC=0.937).

When considering the individual dermatological score
components (erythema, oedema/papulation, excoria-
tion, lichenification, exudation, dryness, and cracking),
interrater reliability was generally moderate, with some
exceptions (see Table III). The highest Kendall’s W
values were observed for exudation (0.497 and 0.599),
indicating moderate to good interrater reliability, while
the lowest values were recorded for cracking (0.309 and
0.237) and excoriation (particularly in the first assess-
ment, 0.133), indicating poor to moderate interrater
reliability. Intrarater reliability was higher than interrater
reliability for all score components (see Table V), with
Cohen’s kappa values ranging from 0.790 to 0.854. Good
intrarater reliability was observed for oedema/papulation
and dryness, while all other features demonstrated very
good intrarater reliability.

Table IV. Interrater variability assessment for EASI, oSCORAD,
IGA, TIS, SASSAD, and BSA

Variability measure

Scale Coefficient of variation, %  Variability interpretation
EASI 53.8+£27.3 High

0SCORAD 36.5+15.9 Moderate

TIS 50.5+21.1 High

SASSAD 44.0+£21.0 High

BSA 43.0£23.4 High

IGA 34.1+£17.3 Moderate

BSA: body surface area; EASI: Eczema Area and Severity Index; IGA: validated
Investigator Global Assessment for Atopic Dermatitis; 0SCORAD: Objective Scoring
Atopic Dermatitis Index; SASSAD: Six-Area, Six-Sign Atopic Dermatitis score; TIS:
Three Item Severity score. Coefficient of variation interpretation: 0-20% slight
variability, 21-40% moderate variability, 41-60% high variability, and above 60%
very high variability.


http://medicaljournalssweden.se/actadv
https://doi.org/10.2340/actadv.v106.43964

ActaDV

ActaDV

5/7 K. Waligéra-Dziwak et al. "Evaluation of the intrarater and interrater reliability of AD clinical scoring systems”

Table V. Intrarater reliability assessment for EASI, o0SCORAD, IGA,
TIS, SASSAD, BSA, and dermatological score components

Scale Reliability measure Reliability interpretation
ICC

EASI 0.955+0.030 Very good

0SCORAD 0.932+0.052 Very good

TIS 0.856+0.071 Very good

SASSAD 0.925+0.036 Very good

BSA 0.937+0.038 Very good
Cohen’s kappa

IGA 0.862+0.090 Very good

Feature Reliability measure Reliability interpretation

Cohen’s kappa

Erythema? 0.824+0.097 Very good
Oedema/papulation® 0.790+0.261 Good

Excoriation® 0.839+0.090 Very good
Lichenification? 0.822+0.078 Very good
Exudation® 0.842+0.114 Very good
Dryness® 0.798+0.089 Good

Cracking® 0.854+0.072 Very good

BSA: body surface area; EASI: Eczema Area and Severity Index; ICC: intraclass
correlation coefficient; IGA: validated Investigator Global Assessment for Atopic
Dermatitis; oSCORAD: Objective Scoring Atopic Dermatitis Index; SASSAD: Six-
Area, Six-Sign Atogic Dermatitis score; TIS: Three Item Severity score. ®EASI-
derived features; "SASSAD-derived features. ICC interpretation: <0.40, poor
reliability; 0.40-0.59, moderate reliability; 0.60-0.74, good reliability 0.75-1.00,
very good reliability. Cohen’s kappa interpretation: 0.01-0.20, none to poor
reliability; 0.21-0.40, fair reliability; 0.41-0.60, moderate reliability; 0.61-0.80,
good reliability; 0.81-1.00, very good reliability.

DISCUSSION

There are various tools available for assessing AD, each
designed to measure multiple aspects of the condition in
distinct ways. The ideal tool for evaluating AD should
strike a balance between comprehensiveness and ease
of implementation, ensuring it can be used effectively
in everyday clinical practice. While there is available
research on AD assessment by trained dermatologists,
the impact of early standardized training for physicians
undergoing education in dermatology on their ability to
accurately utilize these tools has yet to be explored. In
the present study, we aimed to evaluate the reliability of
5 AD scoring systems within this rater population and
assess relative differences in disease severity scoring
across the scales.

In this study, resident physicians tended to show hig-
her reliability for most scores than in previous studies,
demonstrating good to very good intra- and interrater
reliability for EASI, 0SCORAD, and SASSAD. Howe-
ver, TIS and IGA showed poor to moderate interrater
reliability, which could result from their simplistic and
general approach, with TIS assessing disease severity
based on a representative site and IGA relying on a
broadly defined global evaluation, highlighting the
need for thorough location-by-location assessment and
BSA inclusion in scoring systems to ensure interrater
reliability.

The high reliability of EASI in our study aligns with
the 2014 HOME (Harmonizing Outcome Measures
for Eczema) group recommendation that clinical trials
should include at least EASI to assess AD severity, as
it demonstrates adequate validity, internal consistency,
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intraobserver reliability, and responsiveness (18).
Additionally, the HOME group reports that oSCORAD
has adequate validity and interobserver reliability, but
its intraobserver reliability is uncertain (18,19). In the
present study, we report a high intraobserver reliability
of oSCORAD.

Consistent with our findings, Zhao et al. (20) repor-
ted good interrater reliability for EASI and SASSAD
(ICC=0.730 and 0.680, respectively) and low reliability
for TIS (ICC=0.497) in a study with 12 AD patients and
5 trained dermatology physicians. In another analysis,
the interrater reliability of TIS was generally assessed
as intermediate (7) with 2 analysed studies indicating
intermediate to adequate interrater reliability (21, 22). In
comparison, in the same analysis, based on a study with
6 trained raters and 6 patients, the interrater reliability
of the total SASSAD score was described as accep-
table, while the interrater reliability of the SASSAD
components was found to be inadequate (7). In terms of
intrarater reliability, Zhao et al. (20) reported both EASI
and TIS to show very good reliability (ICC=0.886 and
0.820, respectively), while SASSAD demonstrated good
reliability (ICC=0.720), which was slightly lower than in
our study. In contrast to our results, o0SCORAD exhibited
poor interrater and intrarater reliability (20).

Similar findings regarding EASI were reported by
Hanifin et al. (23), who evaluated EASI in a study of 20
patients assessed by 15 dermatologists, showing good
overall interrater reliability. In their study, induration/
papulation was the most challenging to assess, with the
lowest kappa values, while erythema and excoriations
showed good reliability, and lichenification showed
reasonable reliability (23). In contrast, our study found
excoriations to have low reliability, especially in the
first assessment. In fact, in our study, the interrater
reliability of individual dermatological score components
was generally moderate, whereas the reliability of total
scores of most scales was good. This difference can be
attributed to variations in how residents evaluated the
intensity of specific features, with some assigning higher
scores to certain features while underestimating others,
ultimately resulting in total scores with good reliability.
Additionally, good BSA reliability contributed to higher
reliability of BSA-including scores. This suggests that
while physicians maintained a general sense of severity,
their approach to evaluating specific dermatological
characteristics varied, highlighting the need for more
intense and standardized training to enhance consistency
in feature-based assessments.

Regarding the IGA, Simpson et al. (2020) tested the
reliability of the scale (16), which previously lacked
standardization, using an online survey based entirely
on photographic documentation. The assessments were
often limited to 1 body area, with a general description
of disease extent. The first and second surveys showed
high interrater reliability (Kendall’s W: 0.809 and 0.819)
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and high intrarater reliability (ICC: 0.879 and 0.881).
However, the use of photographs limited raters’ ability
to assess disease severity and simplified the assessment,
especially while providing a description of disease extent.
This may explain the lower IGA interrater reliability
observed in our study.

While EASI, oSCORAD, and SASSAD exhibited
good to very good interrater reliability in this study,
high reliability does not preclude variability between
raters. Interrater reliability reflects consistency in relative
rankings, yet raters may still assign differing absolute
scores. Consistently assigning higher scores than other
raters may maintain alignment in rankings, introducing
systematic bias and contributing to overall variability.
In this study, rater 11 consistently rated higher, while
rater 1 assigned lower scores (see Fig. S1), contributing
to interrater variability despite good reliability. Similar
levels of variability were reported elsewhere (24).

Limitations

One of the limitations of this study was the relatively
modest size of the study sample. However, it is note-
worthy that the present study included a greater number
of raters and subjects compared with several previous
reliability studies of AD questionnaires, particularly
those involving the SASSAD and TIS scores (7, 20,
24). The study’s findings indicate that it is feasible to
derive meaningful conclusions concerning the reliabi-
lity of analysed scales with the sample size used. While
increasing the number of participants could potentially
improve statistical accuracy and reduce the likelihood of
differences arising by chance, it may also contribute to
increased assessor fatigue. Each physician was already
required to evaluate each patient using 5 distinct scoring
systems twice on each day of the study, amounting to
70 scoring assessments on the first day and 60 scoring
assessments on the second day per physician. Over the 2
days, each of the 13 participating patients was assessed in
total 110 times across various AD scales, yielding 1,430
assessments overall, as 11 raters performed 2 evalua-
tions for each patient using 5 different scoring systems.
The number of residents participating in the study was
limited by the total number of dermatology residents in
the Greater Poland region. All actively training derma-
tology residents willing to participate in the study were
recruited.

A potential limitation was recall bias, as raters con-
ducted both assessments on the same day. However,
conducting the assessments twice in 1 day was necessary
to ensure the stability of the patients’ condition, given
the frequent fluctuations in severity characteristic of AD.
The time interval and numerous evaluations between
assessments likely minimized this risk.

The selection of dermatology residents from a single
department may have influenced scoring consistency due
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to shared training and clinical environment. However,
the decision to include raters from the same department
offers the advantage of enabling a more controlled
evaluation of the effects of early standardized training.
Future studies across multiple institutions could further
assess the role of training standardization.

Another limitation of the study is the inclusion of
patients of Caucasian ancestry with a Fitzpatrick skin
type of I-IIl. Since assessing the severity of AD in
individuals with higher phototypes can be more chal-
lenging, particularly in evaluating erythema (25), the
results might differ if patients from a more diverse range
of backgrounds were included.

Conclusion

EASI demonstrated the highest interrater and intrarater
reliability, followed by oSCORAD and SASSAD. Simp-
ler scales like TIS and IGA had lower interrater reliability
but maintained strong intrarater reliability, emphasizing
the need for step-by-step location-based assessment
and preferably BSA inclusion in scale design. Derma-
tological features showed generally moderate interrater
reliability, with cracking and excoriations being the
most challenging to assess. Interrater variability across
scoring systems ranged from moderate to high. Relative
differences in disease severity scoring across various
scales were observed.

The study suggests that clinical trials could benefit
from assigning a single investigator per patient, as
intrarater reliability appeared consistently higher than
interrater reliability. Additionally, using relative impro-
vement thresholds (e.g., EASI90, a 90% reduction from
baseline) may be preferable to using absolute mean
differences, as it could help mitigate inconsistencies
between raters. As EASI showed the highest reliability
and reproducibility, it is the recommended scale for use
in clinical settings, preferably assessed by a fixed investi-
gator per patient and interpreted in the context of relative
improvement thresholds to reduce interrater variability
effects. As 0OSCORAD demonstrated good reliability and
lower interrater variability, it could be considered when
assigning a single investigator is not possible. Although
SASSAD generally showed good reliability, it should be
used with caution as it does not account for BSA. Simpler
scales, like IGA and TIS, require further investigation
and may be useful for quick patient assessments in daily
practice but should rather be avoided as sole assessment
measures. Additionally, researchers should be aware that
relative differences in disease severity scoring may occur
depending on the scale used.

As reliability of analysed scores tended to be generally
higher (apart from IGA) than in previous studies, after 1
session of training, implementing standardized training
on AD scoring systems early in the education of resident
physicians might improve the reliability of these tools,
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though further studies are needed to exclude chance
effects. Early expert-guided training in dermatology
could help reduce inconsistencies in atopic dermatitis
assessment, supporting more uniform evaluations of
disease severity and better preparedness to implement
new therapies.
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