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Different scoring systems have been developed to determine the
severity of atopic dermatitis. The SCORAD (SCORing Atopic
Dermatitis), one of the best validated systems, is suited for
clinical trials, but is too complicated and time consuming for
routine clinical use. The TIS score (Three Item Severity score),
a simplified system, is based on the evaluation of erythema,
oedemal/papulation and excoriation on a scale from 0 to 3. In
order to determine the value of the TIS score we conducted a
prospective study in 126 children with mild to severe atopic
dermatitis. Both the TIS score and the SCORAD were assessed
by trained investigators. Interobserver agreement was investi-
gated in 20 children by comparing the independently performed
scores of three investigators. A positive correlation was found
between the TIS score and the SCORAD (Rank Spearman
rs =0.86; p<0.0005). The item which correlated best with the
SCORAD was excoriation (rs=0.72; p<0.0005) followed by
oedemal/papulations (rs =0.66; p <0.0005). Interobserver agree-
ment which was calculated by Cohen’s kappa (k) was
“excellent” for SCORAD (x=0.82; p<0.001) and “fair” for
TIS score (k=0.58; p<0.01). We conclude that the TIS score
is a rough, though reliable and simple system for scoring atopic
dermatitis. It is particularly suitable in general practice, for
routine clinical use and for screening purposes in clinical trials.
For research purposes, the objective SCORAD offers a more
detailed and comprehensive assessment. Key words: SCORAD;
TIS; atopic dermatitis; scoring system.
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Atopic dermatitis is a common chronically relapsing skin
disease affecting 8.9-20.4% of those born after 1970 (1).
Patients with atopic dermatitis (AD) account for about 30%
of dermatological consultations in general practice (2).
Although guidelines give a good framework in managing
AD (3), the chronically relapsing course may disappoint not
only the patient, but also the physician (4). In the follow-up
of such a fluctuating disease a more informative way of
recording than ‘“the patient seems better or worse” is
necessary. Therefore assessing the severity of AD as
objectively and reproducible as possible is extremely impor-
tant, not only for research purposes, but also in clinical
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practice. However, a best scoring system for all purposes is
not available (5). The choice of the system will depend on
whether it is used for clinical trials, clinical routine assessment
or at busy general practice. A system that is intended for
research should be sufficiently discriminating and compre-
hensive to cover the various clinical manifestations of AD. As
a result, such a scoring system will be complicated and rather
time-consuming. By way of contrast, simplicity and time spent
for scoring are crucial issues in a scoring system for daily
routine use.

Many different scoring systems have been proposed for
assessing the severity of AD (1). These systems are based on
the evaluation of 1 or more of the following items: 1) extent;
2) a selection of intensity items; 3) subjective signs (pruritus,
sleep loss); and 4) history of eczema.

For research purposes in AD, systems have been described
by Hanifin (6), Bahmer et al. (ADASI) (7), Sowden et al.
(Leicester score) (8) and Harper et al. (9). The lack of
standardization prompted work groups to achieve a con-
sensus on how to score AD. In the UK, the Joint Workshop
on Management of Atopic Eczema has recommended the
Leicester system (8) for research purposes while in the USA
the “Eczema area and severity index” (EASI) has been
proposed (Clinical Dermatology 2000, Singapore). Both
systems rely on the recording of different signs at different
defined body sites.

In Europe, the European Task Force on Atopic Dermatitis
has developed and evaluated a composite severity index based
on a broad consensus by dermatologists. The resulting
SCORAD index (10) consisted of information on the
extent, the intensity and subjective symptoms. The
SCORAD index has been used in several immunological
and clinical trials since then. The objective part of the
SCORAD (extent, intensity) has been further validated with
regards to the inter-observer variability in 2 studies with
patients (11) and with the aid of a pictorial atlas (12). The
subjective part (pruritus, sleep loss), which appeared to be a
cause of large variations, has been scraped by the work group
except for the follow-up of individual patients. The objective
SCORAD is an excellent system for trials, but is too
complicated and time-consuming for a routine clinical setting.
Therefore, we have developed a simple scoring system called
“Three Item Severity (TIS) score”, which is based on only 3
intensity items (erythema, oedema/papulation and excoria-
tions). The aim of the study was to evaluate the TIS score in
routine clinical practice and to investigate the correlation with
the SCORAD.

© 1999 Scandinavian University Press. ISSN 0001-5555



MATERIAL AND METHODS

Patients

A total of 126 children (mean age 3.9 years; range 4 months to 16
years) with atopic dermatitis according to Sampson (13) (younger
than 2 years) and Williams et al. (14) (older than 2 years) was
recruited from the outpatient unit of the Paediatric Dermatology
Department at the University Hospital Rotterdam. All children with
AD visiting our outpatient unit between July 1997 and March 1998
entered the study. The severity of the disease was evaluated using the
SCORAD and the TIS score in all children. To assess inter-observer
variation, 20 of these children were scored simultaneously by 3
different physicians: an expert dermatologist involved in the
development of the SCORAD, another trained dermatologist and a
trained non-dermatologist.

SCORAD

The objective SCORAD is a scoring system based on the assessment
of extent and intensity in a standardized manner. The complete
system is called SCORAD index (10) and also includes the assessment
of subjective symptoms (pruritus, sleep loss) on a visual analogue
scale. The extent of lesions is scored by applying the rule of nine after
drawing the lesions on an evaluation form. The intensity is
determined by grading each of the 6 items on a scale from 0 to 3
(erythema, oedema/papulation, oozing/crusts, excoriation, lichenifica-
tion and dryness). Each item should be scored on the most
representative area for a given intensity item. Finally the total
score is the sum of extent/5+7 x intensity/2. Owing to this formula
extent accounts for about 25% and intensity for about 75% of the
total score. The range of the objective SCORAD lies between 0 and
83. Based on the objective SCORAD, the severity of AD can be
classified into mild (< 15), moderate (between 15 and 40) and severe
(=40) AD. The objective SCORAD reflects the modified consensus of
the European Task Force on Atopic Dermatitis. Unlike the initial
version of the SCORAD index (10), subjective symptoms are not
included in the scoring of AD (11).

TIS score

The TIS score is the sum of 3 intensity items scored on a scale from 0
to 3 (erythema, oedema/papulation, excoriations). Similar to the
objective SCORAD, each item should be scored on the most
representative lesion. This means that different items may be scored
on different sites. The range of the TIS score lies between 0 and 9.

Statistical analysis
Correlation between objective SCORAD and TIS score and between
objective SCORAD and the different intensity items was calculated
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Fig. 1. Correlation between objective SCORAD and TIS score in
126 children with AD. Rank Spearman correlation ry=0.86,
»<0.0005.
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Fig. 2. Objective SCORAD in 20 children by 3 different physicians
(& expert dermatologist, A dermatologist, [] non-dermatologist).
Inter-observer agreement was excellent: k=0.82.

using the Rank Spearman’s correlation. Inter-observer agreement for
both objective SCORAD and TIS score was calculated as the
intraclass correlation coefficient using kappa (k). Agreement between
observers was also calculated for each scoring item separately. A
k<0.4 represents poor agreement; 0.75>%>0.4 represents fair
agreement and k>0.75 represents excellent agreement (15).

RESULTS

The investigated study population (n=126) consisted of
children with mild (n=34), moderate (n=78) and severe
(n=14) AD according to the objective SCORAD. A positive
correlation was observed between TIS score and objective
SCORAD (Rank Spearman’s rs=0.86 p<0.0005) (Fig. 1).
The intensity item which correlated best with the objective
SCORAD was excoriation (rs=0.72 p<0.0005) followed by
oedema/papulation (rs=0.66 p<0.0005), oozing/crusts
(rs=0.6 p<0.0005), erythema (r;=0.56 p<0.0005), lichenifi-
cation (r;=0.56 p<0.0005) and dryness (r;=0.32 p <0.0005).
Extent, according to the rule of nine, also correlated well with
the objective SCORAD (r;=0.82 p<0.0005). Inter-observer
agreement was assessed in 20 patients and was ‘“‘excellent” for
objective SCORAD (x=0.82; p<0.001) and “fair” for TIS
score (k=0.58; p<0.01) (Figs 2 and 3). Furthermore, Figs. 2
and 3 show that a trained physician (non-dermatologist)
scores AD as good as a trained dermatologist.

When each scored item was calculated separately (Table I),
we observed that the inter-observer agreement was the highest
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Fig. 3. TIS in 20 children by 3 different physicians (¢ expert
dermatologist, A dermatologist, [J non-dermatologist). Inter-
observer agreement was fair: k=0.58.
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Table 1. Inter-observer agreement (kappa) in 20 children by
3 different physicians

Gzpaticm* Gztotal+ Kappai

Objective SCORAD 115.88 141.32 0.82
TIS 1.22 2.11 0.58
Extent 627.64 679.72 0.92
Lichenification 0.9 1.19 0.76
Dryness 0.51 0.73 0.7

Oozing/crust 0.39 0.69 0.57
Excoriation 0.23 0.42 0.56
Erythema 0.24 0.45 0.52
Oedema/papulation 0.25 0.6 0.41

*Gzpaliem =between-patient variance.

T2 0t =total variance.

fKappa represents inter-observer agreement. A kappa <0.4 repre-
sents poor agreement, kappa between 0.4 and 0.75 represents fair
agreement and kappa>0.75 represents excellent agreement.

for extent and the lowest for oedema/papulation. Table I
shows the between-patient variance, the total variance and the
interobserver agreement (k) for each of the scored items.
Generally, a higher intensity of AD did not increase the
variation between observers. An exception was the scoring of
lichenification where the interobserver variation increased
with the objective SCORAD (Rank Spearman’s ry=0.56
p<0.05).

DISCUSSION

The TIS score is a simple scoring system for AD, which is
quick and easy to perform.

In the present study we observed a high correlation of the
TIS score with the objective SCORAD and a fair inter-
observer agreement between physicians in the TIS score. Of
the 6 intensity items scored in the objective SCORAD,
excoriation was the 1 that clearly correlated best with the
objective SCORAD. This reflects the clinical observation
regarding pruritus as a prominent symptom of AD. Next to
excoriation, oedema/papulation also showed a good correla-
tion with the objective SCORAD. This supports our choice of
including these 2 items in the TIS score. Dryness was the only
item that showed poor correlation with the objective
SCORAD. While we found a high correlation between the
TIS score and the objective SCORAD, it is clear from Fig. 1
that there is still so much variation left that the TIS score
cannot accurately predict the objective SCORAD for all
individual patients. This means that the TIS score and the
objective  SCORAD cannot be used interchangeably in
individual patients.

In contrast to earlier studies in which considerable inter-
observer variation was reported (11, 16), we demonstrate
excellent inter-observer agreement between the 3 physicians
using the objective SCORAD. We believe that this is a result
of both training in scoring AD and the fact that the
physicians involved already used the objective SCORAD
for scoring AD in clinical routine.

A scoring system to be used in daily clinical routine should
be as simple as possible, but this may result in a less sensitive
and accurate system. During the course of time, a few systems
have been developed with simplicity in mind (16, 17). Of these
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scoring systems, only the Basic Clinical Scoring System
(BCSS) (16) is as simple and quick to perform as the TIS
score. In the BCSS, the extent of AD is scored by evaluating
the number of sites involved (5 sites are scored). Each site is
scored 0 (no lesion) or 1 (lesion). This system was
demonstrated to have an excellent inter-observer agreement,
but showed poor agreement with the SCORAD index. The
drawback of this system is that it presumably provides a poor
reflection of therapeutic interventions. In fact, when patients
with AD are treated, the involved sites will not clear
completely but improve in extent and intensity without a
change of the BCSS. Therefore the BCSS is probably not
suited for the follow-up of patients and for evaluating the
efficacy of therapy. Although sensitivity to change in
individual patients has never been addressed in any study it
is known from clinical practice that the items represented in
the TIS score are among the first to improve under treatment.
The choice of the items used in the TIS score was based on
the following criteria:

1. The items should be relevant for all age groups.

2. If two items are highly correlated only one is scored.

3. The items should reflect disease severity and should be
independent of other interfering factors.

4. The items should be subject to change and improve when
AD improves.

5. No combination of objective signs with subjective symp-
toms.

Dryness, xerosis and scaling are characteristic features of AD.
They are used in many scoring systems but were not included
in the TIS score as they largely depend on when the emollient
was last applied. Lichenification which is also used in many
scoring systems is not relevant in the very young children as it
does not occur before the age of 2 years in Caucasians.
Furthermore, lichenification responds rather slowly to therapy
and is therefore not suited when evaluating the short-term
effects of therapy. Oozing is very typical in infants, but is rare
in older children. Moreover, oozing is closely linked to
erythema and is therefore already represented by erythema in
the TIS score.

Subjective symptoms like pruritus or sleep-loss are strongly
influenced by psychological factors and can cause large
variations. Therefore, these symptoms were not included in
the TIS score. However, these symptoms remain important as
an indicator of the quality of life and may serve as a separate
measurement tool for follow-up (11). For a complete
measurement of the quality of life, DLQI (18) for adults
and CDLQI (19) for children are appropriate techniques.
Results of earlier studies indicate that the objective SCORAD
can also be used by non-dermatologists if they are trained to
score AD (12). This is also true for the TIS score as in our
study we did not find a difference between the scores by a
dermatologist and a non-dermatologist compared with those
by an expert dermatologist.

In conclusion, we demonstrate that the TIS score is a
reliable and simple scoring system for AD with a fair inter-
observer agreement. It is particularly suitable for general
practice, for routine clinical use and for screening purposes in
clinical trials. However, for research purposes, when a
sensitive method is required, the objective SCORAD offers
a more detailed and comprehensive assessment of AD with an
excellent inter-observer agreement.
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