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Abstract: The Self-Administered Eczema Area and Severity Index (SA-
EASI) is one of the few patient based atopic dermatitis (AD) disease activity
scores and was found to be highly correlated with the EASI. Correlation with
other frequently used scoring methods has not been investigated. The aim of
this study was to evaluate the relation of the SA-EASI with two physician-
based disease activity scores (objective SCORAD and SASSAD score) and
with a serum marker for AD (Thymus and Activation-Regulated Cytokine
[TARC]) in children with AD. Sixty children with moderate to severe AD were
included. The SA-EASI was completed by caregivers, and the objective
SCORAD and SASSAD scores were measured successively on the same day
by a trained investigator. Blood for serum TARC measurement was drawn.
The correlation between the SA-EASI and the objective SCORAD was high
(p = 0.61, p = <0.001), mainly based on high correlation between the body
surface area (BSA) measurements of both scores (p = 0.50, p = <0.001). The
correlation with the SASSAD score (only severity measurement) was 0.43
(p = <0.001). The correlation with serum TARC levels was 0.46; p = <0.001,
mainly based on the BSA score of the SA-EASI (p = 0.42, p = <0.001). Parents
may have more difficulty in scoring severity of AD than scoring BSA in-
volved. Educating parents in severity scoring of AD may improve agreement
of the SA-EASI and the objective SCORAD, TARC, and SASSAD score.
Additional use of the SA-EASI in routine clinical practice or in trials may then
facilitate more frequent but still accurate assessment of AD.

Measuring disease activity of atopic dermatitis (AD) dermatologists should be able to assess disease activity
is important to determine the effect of treatment. Not (1). Many different clinical scoring systems have been
only in clinical trials, but also in routine clinical practice developed to visually evaluate the severity of AD. Both
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objective (disease extent and severity) and subjective
(pruritis and sleep loss) symptoms can be measured (1,2).

Most of the objective skin scoring systems require
trained investigators to administer the instrument cor-
rectly, and some scoring systems are too complicated and
time consuming for routine clinical use. Self-assessment
of AD can facilitate scoring of AD in a cost effective
manner (3) and will enable AD disease activity assess-
ments at home between visits to the clinic. In this way,
disease course can be followed more precisely during
treatment. The Self-Administered Eczema Area and
Severity Index (SA-EASI) is developed to allow the
patient or patients’ parent/caregiver to evaluate both the
extent and severity of AD at any moment (3).

The SA-EASI is derived from the Eczema Area and
Severity Index (EASI), which is a thoroughly validated
scoring system for AD (4). The main difference between
the EASI and the SA-EASI is that severity characteristics
of AD are scored 0-3 by the physician in the EASI, and
100 mm visual analog scales (VAS) are marked by the
patient in the SA-EASI (3,5). The SA-EASI is highly
correlated to the EASI and can be used in grading the
severity of AD and track changes over time (3). The
correlation between the EASI and the total SCORAD
index is also high (p = 0.88,n = 42) (6). The SA-EASI
has not been related with other frequently used and most
widely validated AD scoring systems such as the objec-
tive SCORAD and the SASSAD score (4). This will be
useful in comparing results of studies using different AD
scoring systems.

The objective SCORing Atopic Dermatitis (SCO-
RAD) combines both disease extent and severity, is
validated adequately on construct validity, interobserver
reliability, and sensitivity to change, and is developed
both for children and adult patients with AD (4,7). The
Six Area Six Sign Atopic Dermatitis (SASSAD) severity
score (8) measures six different severity signs on six
different body parts, has been shown to have adequate
interobserver reliability (4), and has proved to be equally
applicable to children and adults (9,10). Both scoring
systems have been used widely in randomized controlled
trials assessing therapeutic interventions in AD (11,12).

Several laboratory markers such as sE-selectin (13),
interleukin-16 (IL-16) (14), and Thymus and Activation-
Regulated Chemokine (TARC) (15,16) have been
described to play a role in the pathogenesis of AD and to
correlate with clinical disease activity of AD. Thymus
and Activation-Regulated Chemokine (TARC) is a
ligand for CC chemokine receptor 4 (CCR4) that is
selectively expressed on Th2 cells and has shown to
induce the selective migration of Th2 cells. Endothelial
cells and keratinocytes have been shown to produce
TARC (17), and infiltration of Th2 cells in the skin is an

important feature in the pathogenesis of AD. Serum
TARC levels are selectively elevated in patients with AD
compared to healthy controls, patients with allergic
respiratory diseases, or patients with psoriasis (15,17).
Furthermore, levels of serum TARC correlate with
disease activity measured by the Leicester Sign Score
(extensive version of SASSAD score) (15,18), SCORAD
index (17), and parallel disease severity during treatment
with cyclosporine, mycophenolate sodium, or topical
corticosteroids (15,16). This makes serum TARC an
attractive biomarker for disease activity measurement
in AD.

This study investigates the relation of the SA-EASI
with two physician-based objective disease activity scores
(the objective SCORAD and SASSAD score) and with a
serum marker for AD (TARC) in children with moderate
to severe AD.

PATIENTS AND METHODS
Patients

Sixty children (age between 5 and 16 yrs) with moderate
to severe AD were studied. The diagnosis of AD was
made according to the criteria of Hanifin and Rajka (19).
Evaluation of disease activity by the SA-EASI, objective
SCORAD, SASSAD score, and serum TARC was done
successively on the same day. Patients were not asked to
stop topical corticosteroid use or other therapy for AD
before evaluation of disease activity. The local medical
ethical committee approved this study, and patients (and
their parents or caregivers) gave their written informed
consent.

Self-Administered Eczema Area and Severity Index
(SA-EASI)

The SA-EASI was completed by the parents/caregivers
at the outpatient clinic (sometimes with help of the child).
The parents/caregivers were told to assess the current
severity and extent of AD. Furthermore, a short expla-
nation (approximately 5 minutes) was given on how to
shade the areas currently affected by AD and on how to
use a VAS scale. The SA-EASI has been described pre-
viously by Housman et al (3). In short, the first part of
the SA-EASI consists of an estimation of the amount of
body surface affected by AD of four different areas: head,
upper extremities, trunk, and lower extremities. Each
area score is multiplied by a figure assigned to the
corresponding body area which differs between children
<7 years and children >7 years old. The second part
of the SA-EASI consists of five 100 mm visual ana-
logue scales (VAS) each representing an AD severity



characteristic (redness, thickness, dryness, and scratches
of an AD lesion). By multiplying the total area score by
the VAS scores of all severity characteristics a total score
(maximum of 96) for the SA-EASI is calculated (3). The
score for itchiness is not part of the total SA-EASI score.

Objective SCORing Atopic Dermatitis (SCORAD)

The objective SCORAD was completed by a trained
physician. In the objective SCORAD, the subjective
items (pruritis and sleep loss) have been eliminated (7).
The first part of the objective SCORAD consists of
grading the extent of BSA affected by AD by the rule of
nines. The second part consists of scoring the intensity of
six AD severity characteristics (erythema, edema/papu-
lation, oozing/crusts, excoriations, lichenification, and
dryness). Total objective SCORAD (maximum of 83)
was obtained by the sum of [BSA divided by 5] and [total
severity score multiplied by 3.5] (7).

Six Area, Six Sign Atopic Dermatitis Severity Score
(SASSAD score)

The SASSAD score was completed by the same investi-
gator as the objective SCORAD. The SASSAD score
comprises assignment of six signs (erythema, exudation,
dryness, cracking, and lichenification) on six sites (arms,
hands, legs, feet, head and neck, trunk); each on a scale of
0 (absent); 1 (mild); 2 (moderate); and 3 (severe). Total
SASSAD score (maximum of 108) is calculated by add-
ing all severity scores on each site (8).

Thymus and Activation-Regulated Cytokine (TARC)

Thymus and Activation-Regulated Chemokine (TARC)
was measured using a quantitative sandwich enzyme
immunoassay technique via precoated microplates with
a TARC specific monoclonal antibody (Quantikine
Human TARC immunoassay; R&D Systems Inc.,
Minneapolis, MN). Blood for TARC measurement was
drawn on the same day disease severity was scored.

Statistical Analysis

Statistical analysis was performed using the program
SPSS for Windows (version 15.0, 2006; SPSS inc., Chi-
cago, IL). Data were expressed as frequencies (number of
patients or percentages) for categorical variables and as a
mean £+ SD for continuous variables. To analyze the
relationship between SA-EASI and other severity scor-
ing indexes the correlation between the total SA-EASI
score and the objective SCORAD, the SASSAD score
and serum TARC levels was calculated. Furthermore,
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the total area score and severity score from the SA-EASI
were correlated separately with the BSA and severity
score from the objective SCORAD and with serum
TARC levels to investigate the level of agreement be-
tween segments of these different scoring methods. Lin-
ear regression analysis was done to investigate if the
objective SCORAD could be predicted by the total SA-
EASI score. The levels of serum TARC were log trans-
formed (Ln) to obtain a normally distributed variable.
Most variables were normally distributed, and correla-
tions were investigated using Pearson correlation coeffi-
cient; otherwise Spearman correlation coefficient was
used. A correlation coefficient (p) of 0.10-0.29 indicates a
small correlation, 0.30-0.49 a moderate correlation, and
0.50-1.0 a high correlation (20).

RESULTS

Baseline characteristics of the study population are pre-
sented in Table 1. Sixty children, 24 boys, and 36 girls;
age 5-16 years, with AD were studied.

Relation Between Total SA-EASI and Objective
SCORAD

A strong positive correlation between the total SA-EASI
and the objective SCORAD (p = 0.61, n = 60,
p = <0.001)was seen (Fig. 1). An increase in total SA-
EASI score of 1 point indicated an increase in objective
SCORAD of 0.64 points (objective SCORAD =
20.5+ total SA-EASI score x 0.64; p = <0.001, R* =
0.37). Addition of other variables such as sex and age did
not improve this model.

The correlation between the BSA calculated from the
SA-EASI and the BSA calculated from the objective
SCORAD was 0.50 (n = 60, p = <0.001) (Table 2).
When the total severity score of the SA-EASI was
correlated with the severity score of the objective

TABLE 1. Baseline Characteristics of AD Patients

Number of AD patients 60
Gender (no. of patients)

Boys 24 (40%)
Girls 36 (60%)
Age (yrs = SD) 10.5 + 34

Disease activity

SA-EASI (score = SD) 15 £ 12

Objective SCORAD (score = SD) 30 £ 12
Objective SCORAD < 15*% 4 (6.7%)
Objective SCORAD 1540 45 (75%)
Objective SCORAD >40 11 (18.3%)

SASSAD score (score = SD) 27 + 11

TARC (pmol/L + SEM) 2018 + 393

*Objective SCORAD < 15 indicates mild, 15-40 moderate, and
> 40 severe disease activity (7).
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Figure 1. Correlation between SA-EASI and objective
SCORAD. Scatter plot shows linear regression line and 95%
confidence band; R? = 0.37; r = 0.61; p = <0.0001.

TABLE 2. Correlations Between SA-EASI and: Objective
SCORAD, SASSAD, and TARC

Correlation
coefficient (p) p

Total SA-EASI vs objective 0.61 <0.001
SCORAD

BSA SA-EASI vs BSA objective 0.50 <0.001
SCORAD

Severity score SA-EASI vs severity 0.37 0.003
score objective SCORAD

Total SA-EASI vs SASSAD score 0.43 <0.001

Total SA-EASI vs logTARC 0.46 <0.001

BSA SA-EASI vs logTARC 0.42 0.001

Severity score SA-EASI vs logTARC  0.36 0.005

SCORAD, only a moderate correlation was found
(p = 0.37,n = 60,p = 0.003).

Correlation Between Total SA-EASI and SASSAD
Score

The correlation between the total SA-EASI and the
SASSAD score was moderate (p = 0.43, n = 60,
p = <0.001).

Correlation Between Total SA-EASI and Serum
TARC Levels

The correlation coefficient between the total SA-EASI
and log TARC was 0.46, suggesting a moderate corre-
lation (n = 60, p = <0.001). The correlation coeffi-
cient between the BSA of the SA-EASI and log TARC
was 0.42 (n = 60; p = 0.001), and the correlation be-
tween the severity score of the SA-EASI and log TARC
was 0.36 (n = 60; p = 0.005).

Additionally, the correlation between log TARC and
objective SCORAD was 0.51 (n = 60; p = 0.001), the

correlation between log TARC and the BSA/severity
score of the objective SCORAD were respectively 0.44
and 0.49 (n = 60; p = 0.001). The correlation between
log TARC and SASSAD was 0.42(n = 60;p = 0.001).

DISCUSSION

We investigated whether the SA-EASI was related with
validated and well used investigators’ assessment scores
for AD (objective SCORAD and SASSAD score) and
with a laboratory marker for AD (TARC). We found a
high correlation (p = 0.61) between the total SA-EASI
and the objective SCORAD. Moderate correlations were
found between the SA-EASI and the SASSAD score and
the SA-EASI and serum TARC levels (p = 0.43 and
p = 0.46). The BSA score of the SA-EASI correlated
best with the BSA score of the objective SCORAD and
TARC. Correlations between the severity scores of the
disease activity scores were lower.

Both the EASI and the objective SCORAD are
composite indexes including assessment of both disease
severity and extent without subjective symptoms (5,21).
A high correlation between the EASI and SCORAD
index has been found (6). Housman et al found a high
correlation between the total SA-EASI and the EASI (3).
When individual severity scores (e.g., erythema) of the
SA-EASI were correlated with the corresponding scores
of the EASI, correlations were small to moderate. Only
with the addition of the BSA score next to the severity
scores in the SA-EASI, the correlations between the SA-
EASI and the EASI increased. In accordance, we found
that the high correlation between the SA-EASI and the
objective SCORAD is mainly based on a high correlation
between the BSA scores. The correlation between the
severity scores of both skin scoring systems was lower.

The SASSAD score is only based on a severity mea-
surement of several body sites, and assessment of BSA is
not included (8). The lack of a BSA measurement may
explain why a moderate correlation with the SA-EASI
was found.

Apparently, parents have more difficulty in assessing
the severity of their child’s AD than the BSA involved.
The assessment of severity in the SA-EASI is done by a
100 mm VAS, whereas in the objective SCORAD and
SASSAD, only a 4-point scale is used. It may be more
difficult to assess severity in the SA-EASI because a VAS
gives a wider range to choose from, compared to a 0-3
score of the SCORAD or SASSAD. This could explain
why a lower correlation between the severity scores of the
SA-EASI and the SCORAD/SASSAD was found in this
study.

Thymus and Activation-Regulated Chemokine
(TARC) levels correlated well with AD disease activity



in adults as scored by the LSS, a skin scoring system
related to the SASSAD (p = 0.56; n = 177) (15), and
also with the objective SCORAD (p = 0.60; n = 40)
(17). In accordance with Kakinuma et al (17), we found a
large correlation between the objective SCORAD and
TARC levels in children. Additionally, both the BSA
score and the severity score of the objective SCORAD
correlated equally well with serum TARC levels
(p = 044 and p = 0.49; n = 60). We found a moder-
ate correlation of 0.46 between SA-EASI and TARC,
mainly based on BSA estimate of the SA-EASI. This also
suggests that parents can more accurately assess the
extent of their child’s AD. Possibly, better educa-
tion/training for the parents or patients’ caregivers on
how to assess the severity of AD can enhance the corre-
lation between the SA-EASI and objective SCORAD,
but also the correlation between SA-EASI and TARC.
For example, use of example photographs of severity
characteristics of AD can be of help in training parents or
patient’s caregivers in grading AD severity. Use of ref-
erence photographs of severity characteristics has been
used for education and training on the SCORAD (21).

A limitation of this study is that the majority of the
patients in this study had moderate or severe AD at the
moment of scoring according to the objective SCORAD.
Active AD might be differently assessed by the patient or
patients’ caregiver than mild AD, and one has to be
careful to extrapolate the results from this study to pa-
tients with mild AD. In addition, parents of children with
mild AD may have more difficulty in assessing severity as
they may have not had exposure to severe AD to act as a
comparator in the way that a clinician would. Further-
more, this is a single time-point study. When multiple
SA-EASI measurements are done to reflect disease
course during treatment, patients and patients’ caregivers
may become more experienced in performing the SA-
EASI. This could lead to higher correlations between
both the BSA and severity characteristics of the SA-
EASI and objective SCORAD.

Comparison of the SA-EASI with other tools in
measuring AD from the patients’ perspective, such as the
Patient-Oriented Eczema Measure (POEM) (22) and the
Patient-Oriented SCORAD (PO-SCORAD) (23), was
not done in this study but could be useful to investigate in
future studies.

In conclusion, the SA-EASI has a good correlation
with the objective SCORAD in assessing disease activity
in children with AD. This correlation is mainly based on
good agreement between the BSA scores of the SA-EASI
and the objective SCORAD. Less agreement was found
between the SA-EASI and serum TARC levels; BSA
score of the SA-EASI correlated better with TARC than
the severity score of the SA-EASI. Also, less agreement
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was found between the SA-EASI and the SASSAD score
where assessment of BSA is not included. The lower
correlations between the severity scores of the SA-EASI
and objective SCORAD/TARC suggest that parents
may have more difficulty in scoring severity of AD than
scoring BSA involved. Training parents in assessing
the severity of AD may improve agreement between the
SA-EASI and other AD scoring systems. Additional use
of the SA-EASI in routine clinical practice or in trials
may then facilitate more frequent but still accurate
assessment of AD disease activity.
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