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Background: The occupational contact dermatitis disease severity index (ODDI) was designed to
assess the severity and importantly the functional disability caused by occupational contact derma-
titis (OCD) of the hands in patients attending our occupational dermatology clinic.

Objectives: To investigate the accuracy of the ODDI.

Patients/ Methods: Of 205 patients, 95 were assessed as having OCD of the hands. Content validity
was assessed by content mapping and expert opinion. Construct validity was examined through
comparing the ODDI against global clinical dermatology severity assessment (GCDSA). Intraob-
server reliability, interobserver reliability, internal consistency, acceptability and convenience were
also assessed.

Results: The ODDI was found to have content validity by the experts and was moderately correlated
with GCDSA, supporting construct validity (Pearson’s r = 0.54; P < 0.01). The ODDI was shown
to be reliable with substantial agreement for both intraobserver reliability [intraclass correlation
coefficient (ICC) = 0.62] and interobserver reliability (ICC = 0.75). Internal consistency within
the ODDI was almost perfect (ICC = 0.94-0.99) and user survey showed the ODDI to be acceptable,
easy and quick to use.

Conclusions: The ODDI is a valid and reliable instrument to assess the severity and functional
limitations caused by OCD, in patients who have had treatment or modified work duties, associated
with some improvement of their dermatitis.
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Occupational skin disease is a major health and
safety issue and has been reported to be
responsible for almost 15% of total workplace
injuries (1), with contact dermatitis of the hands
comprising of 90-95% of all occupational skin
disease (2). Currently, the impact of occupational
contact dermatitis (OCD) on an individual may be
measured in terms of days lost from work or the
cost of a workers’ compensation claim. However,
many workers with OCD do not take time off
work (3). In Australia, there is evidence that a sig-
nificant proportion of workers with OCD do not
claim workers’ compensation (4). Therefore, there
is a need to assess the occupational impact of this

condition on an individual, with a formal and
reproducible measurement of both its severity
and associated functional limitations. This is espe-
cially relevant in view of reports suggesting that
almost half of all patients with OCD of the hands
develop persistent dermatitis, causing time off
work and job changes (2). We have recently
described a case series of workers with persistent
post-occupational dermatitis (PPOD) (5).

There are no published, validated indices that
measure both the severity and the functional
limitations associated with OCD of the hands.
Existing and validated measures of disease sever-
ity, such as the psoriasis area and severity index
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(PASI) (6) and the scoring atopic dermatitis
(SCORAD) index (7), rely heavily on body surface
involvement, while OCD is usually limited to the
hands. These indices were primarily developed for
other skin diseases, psoriasis and atopic eczema,
respectively, and are therefore not validated for
use in OCD of the hands. Of the recently pub-
lished severity scales for use by the physician in
the assessment of hand eczema, the hand eczema
severity index (HECSI) (8), the photographic
guide for assessing severity of chronic hand
dermatitis (9), and the Osnabrueck hand eczema
severity index (OHSI) (10), although well devel-
oped, have only been examined in respect to reli-
ability, not validity. Also, all these scales (8—10)
are limited in their ability to assess functional lim-
itations and therefore overall disecase severity,
which we find to be important in our clinic.

The aim of this study was to develop an index
for the measurement of the disease burden of
OCD involving the hands among patients attend-
ing a tertiary referral OCD clinic. We report on
the development and both the validity and reli-
ability of the occupational contact dermatitis
disease severity index (ODDI) and show its pre-
liminary usage in 95 workers with OCD attending
our clinic.

Patients and Methods
Instrument development

The ODDI was based on the ‘Impairment Classes
and Percents for Skin Disorders’ in the Guides to
the Evaluation of Permanent Impairment, 4th
Edition (American Medical Association) (11).
This was adapted and developed from discussion
of expert members of a tertiary OCD clinic,
including an Australian dermatologist/occupa-
tional physician, an overseas trained dermatolo-
gist, a dermatology research fellow, the project
epidemiologist and a dermatology/occupational
health nurse. Permission for this adaptation was
granted from Copyright Permissions of the Amer-
ican Medical Association.

Clinical assessment

The ODDI (Appendix) includes assessment in
four areas: disease course, response to treatment,
clinical signs at the time of assessment and work-
related activities. These four areas are split into
two sections to create both a clinical assessment
of disease severity (disease course, response to
treatment and clinical signs) and an assessment
of the impact of OCD on work-related activities.
Both sections are scored from 1 through to 5. To
create an ODDI score, the two scores are added

together to give a score range of 2—10. The ODDI
was assessed after workers had attended the OCD
clinic for patch testing.

Patient selection

All patients participating in the study had been
referred to a tertiary OCD clinic, in Melbourne,
Australia, from a source population of approxi-
mately 5 million. From the 205 patients assessed
at the clinic during the project period October
2002 through to November 2004 and on whom
an ODDI had been performed, 95 patients were
assessed to have OCD of the hands that were sig-
nificantly aggravated by work and so were used as
the sample population. Patients excluded were
those whose dermatitis was assessed as not work
related (n = 37), or partially work related (n =
28), those in whose OCD was not hand related
(n = 35) and those who did not give consent to
participate (n = 10). Of the sample population
(n = 95), there were 48 males and 47 females,
and 56 had a background of atopy.

Statistical analysis

The aim of this study was to evaluate the validity
and reliability of the ODDI and two techniques
were used for this purpose: validity was assessed
with Pearson’s product moment correlation coef-
ficient (Pearson’s r) and reliability was assessed
with intraclass correlation coefficient (ICC).

Pearson’s product moment correlation coef-
ficient (Pearson’s r) measures the agreement
between two measures for continuous data. The
coefficient value varies between 0 and 1 and the
higher the coefficient the higher the agreement
between the two measures. A coefficient greater
or equal to 0.70 is considered to be high (12).

ICC is conceptualized as the amount of vari-
ance in the patients’ scores that is attributable to
the true variance among patients. ICC value can
vary between 0 and 1. The higher the value the
lower the variance between the raters, and 1CC
will approach 1 when there is no variance within
patients (e.g. all raters give the same score). There
are no universally applicable standard values for
the ICC that represent adequate agreement (13).
However, a coefficient of equal or greater to 0.61
can be interpreted as substantial agreement (13).
A variety of ICCs are available depending on the
design of the study (14). The appropriate model
selected will depend on the source of variance
(patients and/or raters), the scores (any two rater
scores versus the average rating for k judges) and
the type of reliability (consistency versus agree-
ment) required.
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We used a two-way analysis of variance to ob-
tain the variance components used to calculate the
ICC. The following formula was used to calculate
the absolute agreement between any two ratings:

ICC = (MSg — MSg)/[MSg + (k — 1)MSg
+ k/N(MSc — MSg)]

where MSc is the mean square for columns
(raters); MSg, mean square for rows (patients);
MSg, mean square error; k, number or raters
and N, number of patients.

All results of statistical analysis in this paper
were gained from either SAS/STAT, version 8.2
(SAS Institute Inc., 1999-2001, Cary, NC, USA)
or spss version 11 (SPSS Inc., Chicago, IL, USA).

Ethics

This study was approved by the Human Research
Ethics Committee based at St Vincent’s Hospital,
Melbourne, Victoria, Australia (HREC 027/02).
All patients used in this study gave their consent
at initial presentation.

Validity
To ensure the ODDI measured what it was

intended to measure, content and construct valid-
ity were assessed.

Content validity

Content validity addresses the question whether
the scale includes features that are deemed to be
important features for that disease (15). Content
validity was considered in the formation of the
ODDI. Mapping of content area (Table 1)
and the expert opinion of the staff (n = 5) of a
tertiary referral OCD clinic were used to provide
content validity (16).

Construct validity

Construct validity addresses whether the scale
agrees with other measures of the same disease con-

Table 1. Content mapping of the occupational contact dermati-
tis disease severity index

Occupational
Function
Gloves
Change of duties
Change of occupation
Clinical severity
History of disease course
Treatment
Clinical signs at time of assessment
Function

<L L k<

struct (15). It appraises the appropriateness of an
index to fulfil its intended role (17). To this purpose,
construct validity was assessed by comparing the
ODDI against global clinical dermatology severity
assessment (GCDSA) also referred to as physician
global assessment, which is a four-tier rating scale
(no disecase = 0, mild = 1, moderate = 2, and
severe = 3) (18). Thirty one randomly selected
clinic files from the sample population (n = 95)
were selected to assess the construct validity. The
patients were rated by an Australian dermatologist/
occupational physician using GCDSA (18). The
same dermatologist/occupational physician, using
the ODDI, then independently rated the files.
Agreement was calculated between the two using
Pearson’s r.

Reliability

To ensure there were similar measurements for the
same patient when using the ODDI, internal con-
sistency, interobserver and intraobserver agree-
ment were assessed.

Internal consistency

Internal consistency addresses whether the differ-
ent items of a scale correlate with each other and
with the total score, so that they measure the same
attribute (15).

To assess the internal consistency of the ODDI,
the two sections of the ODDI (the clinical assess-
ment of disease severity and the assessment of
work-related activities) were assessed for correla-
tion against each other and with the total ODDI
score. The correlation was examined using ICC.

Interobserver agreement

This addresses how well two measurements per-
formed on the same person agree when recorded
by different observers (15). From the sample popu-
lation (n = 95), 15 randomly selected files were
used to test for interobserver reliability of the
ODDI. Three observers of varying dermatologi-
cal experience participated. They included an
Australian dermatologist/occupational physician,
an overseas trained dermatologist, and a derma-
tology/occupational health nurse. The observers
independently rated the same study participant at
a single point in time for severity and functional
impairment associated with OCD of the hands.

Intraobserver agreement

This addresses how well two measurements per-
formed by the same observer agree (15). Intraob-
server reliability was assessed by re-assessment of
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31 randomly selected cases from the sample popu-
lation (n = 95) by the Australian dermatologist/
occupational physician who was blinded to their
initial assessment scores using ICC.

Acceptability/convenience

This addresses how acceptable in terms of time or
convenience or comfort is the instrument to those
using it and to those being measured (15).

Acceptability/convenience was assessed using
a questionnaire, which was given to the three
assessors that participated in the assessment of
the interobserver reliability of the ODDI. The
questions were the average time taken for assess-
ment and the ease of use (excellent, good, average
Or poor).

Results
Study population

Among the 95 subjects, ODDI scores ranged from
2 to 8 with a mean of 5.6 and a standard deviation
(SD) of =1.4. The scores were fairly normally dis-
tributed. Figure 1 presents the box plot of the
ODDI scores of the 95 subjects included in the
study.

Validity

Content validity. Table 1 shows how content
mapping helped to provide content validity to
the ODDI, displaying mapping of both the occu-
pational and severity content.

Construct validity. The population description
and their mean ODDI and GCDSA scores are
given in Table 2. Among the 31 subjects who par-
ticipated in the construct validity component, the

Fig. 1. The box plot of the ODDI scores of the total sample
(n = 95).

Table 2. Description of ODDI and GCDSA scores®

Whole

sample Men Women

(n =31) (n=13) (n=18) P value
Age 32 +£10.6 36.8 £11.4 29.1 =92 0.04

ODDI score  5.71 £ 1.52 5.63 = 1.51 5.78 = 1.68 0.79
GCDSA score 2.07 £0.63 2.23 = 0.60 1.94 = 0.64 0.21

ODDI, occupational contact dermatitis disease severity index;
GCDSA, global clinical dermatology severity assessment.
#Values are given as mean * SD.

ODDI scores ranged from 2 to 8 with a mean of
5.71 and an SD of *+1.52. The mean global clinical
severity assessment score was 2.07 with an SD of
+0.63. Pearson’s r was 0.54 (P = 0.002) suggesting
moderate correlation, thus supporting construct
validity for the ODDI.

Reliability

Internal consistency. The correlation of scores
between the two sections of the ODDI and then
between each section and the total ODDI score
ranged from 0.94 to 0.99 (all P < 0.001) as can
be seen in Table 3.

Interobserver agreement. The ICC (n = 15) for
interobserver reliability of the ODDI was 0.62
with 95% confidence interval of 0.38-0.81 (P =
0.0001), therefore suggesting substantial interob-
server agreement of the ODDI.

Intraobserver agreement. The 1CC (n = 95)
between the observers was 0.75 with 95% confi-
dence interval of 0.32-1 (P = 0.0001) showing
substantial intraobserver reliability of the ODDI.

Acceptability/convenience. The average time
taken was 2 min. Two assessors thought the
ODDI was good and one assessor thought the
ODDI was excellent in terms of ease of use.

Discussion

In this study, we have developed and investigated
the accuracy of a tool for the assessment of overall
disease severity and functional limitations caused

Table 3. Internal consistency of the ODDI

Sample ICC (confidence
number intervals)

0.99 (0.95-1.00) 0.0001
0.99 (9.49-1.00) 0.0001
0.94 (0.80-1.00) 0.0001

P value

ODDI total versus ODDI* n = 95
ODDI total versus ODDI® n = 95
ODDI* versus ODDI® n=95

ODDI, occupational contact dermatitis disease severity index;
ODDI total, total ODDI score.

“The clinical assessment of disease severity.

"The assessment of work-related activities.
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by OCD of the hands for use in a clinic popula-
tion. The instrument had high content validity
and was found to be acceptable and easy to use.
The construct validity of the instrument was mod-
erate (Pearson’s r = 0.54, P < 0.002) and reliability
of the instrument was moderate (ICC = 0.62-
0.75, P < 0.001). Internal consistency was almost
perfect (ICC = 0.94-0.99, P < 0.001). Using the
attributes suggested by Williams (15) for the as-
sessment of a new measurement scale, we have
shown this scale to be reliable and reproducible.
The scale has been validated in terms of content
and construct.

Unfortunately there is no ‘gold standard’ for
the measurement of severity in OCD, and crite-
rion validity was not assessed for the ODDI.
Other validated disease constructs of dermatolog-
ical disease severity, the PASI (6), the SCORAD
(7), the six area, six sign and atopic dermatitis
severity score (19) and the eczema area and
severity index (20) have not been compared with
the ODDI as they are designed for diseases other
than OCD.

In terms of criterion validity, it could be argued
that it would be useful to compare the ODDI with
the three other existing scales of severity: the
HECSI (8), the photographic guide for assessing
severity of chronic hand dermatitis (9), and the
OHSI (10). However, none of these scales are ‘gold
standards’ or ‘widely used references’ and none has
been assessed for validity. In the absence of a ‘gold
standard’ reference, however, we believe that using
GCDSA validates the ODDI as it was used by an
expert in the field of occupational dermatology and
has been used in the assessment of chronic hand
dermatitis as physician global assessment (21).

OCD is often an intermittent condition with
variation according to current exposures to irri-
tants and allergens, the effect of treatments and
job modification. This complicates the measure-
ment of severity at a specific point in time. By
stipulating a temporal window of 2 months, the
ODDI can be sensitive to intrasubject improve-
ments and deteriorations. However, formal test-
ing of how sensitive the ODDI is over time to
‘detect clinical significant changes’ (15) has not
been assessed to date. We are currently embark-
ing in a large follow-up study of patients that will
address this issue. The HECSI (8), the photo-
graphic guide for assessing severity of chronic
hand dermatitis (9), and the OHSI (10) assess
at one temporal point only.

The ODDI assesses the patient’s functional lim-
itations, not just clinical parameters, which no
other existing scales assess. We believe the assess-
ment of work capabilities to be particularly
important in the practical use of a severity scale

in an OCD clinic. Because of the consideration of
these functional aspects, we believe that the ODDI
will in time prove useful as a determinant of prog-
nosis. We have already used the scale in this con-
text, although we collapsed the 10-point scale to
a S-point scale for convenience (22). Scores of 10
have rarely been achieved when using the scale,
and only by patients with severe PPOD (5).

Clinical signs have been found to be poorly cor-
related between observers in numerous studies
involving disease severity scales (7, 20,23-25).
Erythema has been shown to have the poorest
correlation between observers (8), especially when
the effect of skin colour is considered (26). By
placing less reliance on the single, subjective use
of clinical signs, we believe the ODDI to be a more
objective index. In the ODDI, the clinical signs of
dryness, redness, scaling, flaking, peeling, blister-
ing, weeping, and fissuring are grouped and rated
as mild, moderate or severe.

Data collection occurred over 2 years. It could
be argued that this has caused problems in the
assessment of intraobserver reliability of the
ODDTI’s validity and reliability. Patients were,
therefore, selected randomly over the project
period to reduce the effects of the bias of time.

The patients included in this trial were referrals
to a tertiary OCD centre because of hand dermatitis,
which was assessed to be substantially work related.
Therefore, the ODDI is not yet validated for use
outside this setting and for OCD that does not in-
volve the hands. Analysis of our population showed
that 12% of the OCD did not involve the hands.
While slightly higher than reported by one study
in which 5-10% of all OCD does not involve the
hands (2), it correlates well with another study
performed in South Carolina in which 88% of
all claimants said their hands were affected (27).

Disease severity is conventionally evaluated
from a clinical perspective rather than from
a patient’s perspective (18). To further explore
this, it would be interesting to observe the corre-
lation of the ODDI with a validated quality-of-life
(QOL) measure. The generic Short Form-36 (SF-
36) (28), the speciality-specific Dermatology Life
Quality Index (DLQI) (29) and Skindex (30) have
been shown to fit this description in a variety of
studies (31-36). It would add to the validity of the
ODDI if it were to be compared with any or all
these QOL measures, although there is some evi-
dence that QOL scales do not always correlate
well with disease severity scales (18,37-39). As
suggested by Charman and English, what is meas-
ured is not only what doctors presume to be
important but what is of relevance to the patients
themselves (40). This comparison is currently
underway in our clinic.
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The ODDI is a one-page scoring scale that is
simple to use and scoring of the ODDI is straight-
forward. Although the ODDI is self explanatory,
it would be interesting to note the effect of prior
education of users of the ODDI in assessment of
interobserver reliability. Some studies have shown
an increase in interobserver reliability with famil-
iarity or formal education (9, 41, 42).

In a recent review of the management of chronic
hand eczema, it was noted that severity assessment
is important, yet complex, and that there is a great
need for well-designed randomised clinical trials
to assess treatments (21). We believe that the
ODDI will be useful to characterize patients par-
ticipating in future clinical trials.

In conclusion, we have produced an objective,
easily used, reliable and validated scale of severity
and functional limitations for the assessment of
OCD of the hands in the tertiary OCD clinic set-
ting. The advantage of this index over previous
scales is that it is specific to OCD of the hands
in a tertiary referral clinic population where the
clinical signs may have lessened with treatment or
job modification before assessment. It includes an
assessment of both visual changes and of func-
tional impact. It allows for fluctuations in disease
activity and, therefore, provides a better overall
assessment of disease severity than previously
published scales. There is always further adjust-
ment that can be performed with a new scoring
system, but we believe that the ODDI is a useful
addition to the assessment of OCD of the hands in
the context of a tertiary referral clinic.
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