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Abstract
Objective

To develop a self-administered questionnaire, the ROAD (Recent-Onset Arthritis Disability), to probe physical 
disability in Italian patients with early arthritis (EA) of less than one year’s duration.

Methods
The development of the ROAD follows a series of major steps: (1) identification of a specific patient population, (2)
item pool development, (3) item reduction, (4) internal consistency, (5) pre-testing of the prototype instrument, and
(6) a validation study which results in determination, reliability, validity and responsiveness. In this study we have
verified the first five steps. Pre-defined areas of disability were culled from eight existing Italian version arthritis-
specific questionnaires, and three generic global health measurement tools. Semi-structured interviews helped to
derive a 76-item pool from an initial group of 122 items. This questionnaire was administered to 78 EA patients.

Results
For scale generation, a combination of frequency importance product (FIP= frequency x mean relevance score) 
and factor analysis was applied. The top 20 items based on the FIP were then subjected to further analysis. Each

question was correlated with every other question. This allowed us to eliminate 8 questions that were therefore highly
correlated and were measuring the same concept. The final instrument has 12 items, representing a combination of

symptoms that are common, frequently recurring and of general importance to EA patients. Factor analysis provides
a 3-factor health status model explaining 70.1% of the variance. The upper extremity function (5 items) is loaded on
the first factor, which explains 45.4% of the total measured variance. The lower extremity function (4 items) formed

the second factor (14.2% of the total variance). The third factor was determined by activities of daily living/work 
(3 items) and explain 10.5% of the total variance. The score of the different subscales can be presented graphically

as a ROAD profile.

Conclusion
Using a traditional development strategy, we have constructed a self-administered instrument for measuring physical
functioning in patients with EA. The next stage includes reliability, validity and responsiveness testing of the 12-item

questionnaire.
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Introduction
It is increasingly recognized that a key
outcome measure for any health care
intervention for early rheumatoid arth-
ritis (RA), as for many other condi-
tions, is a change in functional status
(1-4). This reflects a growing apprecia-
tion of the importance of how patients
feel and how satisfied they are with
treatment and with disease outcomes. 
The Outcome Measure in Rheumatoid
Arthritis Clinical Trials (OMERACT)
committee has played a large role in
these efforts, including specific recom-
mendations of outcome measures for
use in clinical trials of RA (5). These
instruments used to test functional dis-
ability are useful only if they provide
valid, reliable information and are sen-
sitive to changes over the course of
observation. While numerous health
status questionnaires have been devel-
oped and are available for use, they
tend to fall into 2 basic types: disease
specific measure and generic health
status measures (6-8). The Health
Assessment Questionnaire (HAQ) is
one of the most widely used compre-
hensive, validated, patient-oriented in-
strument for the measurement of func-
tional status (9, 10) that has been wide-
ly used in observational studies of and
clinical trials in RA(9-11). Because the
HAQ emanated from the rheumatology
field, it sometimes has been character-
ized as a “disease-specific” instrument,
rather than having been adjudicated on
the basis of its structure, content, and
history of use. The HAQ has been and
continues to be administered across
d i fferent disciplines and in diff e r e n t
clinical settings. It should be consid-
ered a “generic” rather than a “disease-
specific” instrument, since it assess the
dimensions of death, disability, drug
side effects, discomfort, and economic
costs, none of which are “disease-spe-
cific”. In patients with RA, self-report
HAQ score are as effective as any
available clinical measure, including
laboratory tests and radiographs, to
predict functional disability (12-14).
The US Food and Drug Administration
accepts it as a measure for evaluation
of the prevention of disability.
One of the limitations of this instru-
ment is that it is strongly influenced by

factors such as socioeconomic status,
gender and mental state, indicating that
the trait phenomena have a large effect
on self-reported disability scores (2, 9).
S e c o n d l y, the scores also progress
s l o w l y, which may indicate that pa-
tients adapt to the instrument in some
w a y. T h i r d l y, it is dominated by the
effects of large joints such as the hips,
knees and shoulders, and is relatively
insensitive in detecting changes in, for
example, hand function (15). This is es-
pecially true in early arthritis (EA). The
psychometric properties of the HAQ,
that is in use were initially developed
over 20 years ago, limiting the extent to
which they may completely address
current vernacular and patterns of func-
tional status for individual patients
with early RA. This is especially perti-
nent given the new realities of a more
aggressive and early management of
RA (16,17). To avoid increasing the
number of outcome measures and to
promote normalization of disability
assessment in recent-onset arthritis, it
would be of interest to have a single
instrument to assess disability. T h u s ,
the purpose of this study was therefore
to develop a measurement tool that was
reliable, valid, responsive and user
friendly for the assessment of physical
disability for EApatients in Italy. It has
been suggested that for an disability
measure to be useful in the clinic it
should require fewer than 10 minutes
to complete and take fewer than 30 sec-
onds to score. Here, we present data on
its development.

Materials and methods
The development of a self-adminis-
tered questionnaire usually follows a
series of major steps (18-21): (i) identi-
fication of a specific patient popula-
tion, (ii) item pool development, (iii)
item reduction, (iv) internal consisten-
cy (v) pre-testing the prototype instru-
ment, and (vi) validation study which
results in determination, reliability, va-
l i d i t y, and responsiveness. Thus, the
process begins with the development of
an item pool and ends with one or more
validation studies establishing test-
retest reliability, internal consistency,
construct validity and responsiveness,
and relevant parameters for future sam-
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ple size calculation. We followed this
order, and the reliability, validity and
responsiveness of the scale are current-
ly under investigation.

Population identification
The purpose of this instrument is to
evaluate the disease specific functional
disability of patients with EA. Thus,
the target population was patients with
EA of less than one year’s duration.
Subjects who were considered to have
a diagnosis other than inflammatory
polyarthritis were excluded. Additional
exclusion criteria were as follows:
medical comorbidity that would render
the patient unable to fully partecipate
in the study procedures (e.g. terminal
conditions such as end-stage renal dis-
ease, heart failure, or malignancy), al-
cohol abuse or major cognitive deficits
or psychiatric symptoms that would pre-
clude questionnaire completion. Either
centre had approval from their respec-
tive ethics committees. All patients
provided informed consent.

Item pool development
Item generation is considered the most
important step in the development of
disease specific functional disability
measurement tool. This step must be
comprehensive since the final measure-
ment tool can only consist of the spe-
cific items identified in this stage. The
item generation was carried out in three
steps (22). 
In the first step, a review of the litera-
ture was conducted to identify items
that would be appropriate from the des-
cription of early arthritis. The method
adopted for item generation capitalized
on the experience of both clinical in-
vestigators and patients with RA. Pre-
defined areas of disability were culled
from eight existing Italian version arth-
ritis-specific questionnaires, namely
Arthritis Impact Measurement Scales
(AIMS) (23); and the revised and ex-
panded version of AIMS (AIMS2)
(24); Health Assessment Questionnaire
(HAQ) (25); Western Ontario and Mc-
Master University Osteoarthritis (WO-
MAC) index (26); Dreiser Functional
Index (Dreiser) (27);Disabilities of A r m ,
Shoulder, and Hand (DASH) question-
naire (28); Lequesne algo-functional

index (26, 27), and Lee index (27), and
five generic global health measurement
tools (Sickness Impact Profile, General
health Questionnaire, Nottingham Health
Profile, European Quality of Life
Questionnaire, and Medical Outcomes
Study SF-36 Health Survey) (27, 29). 
In the second step, 14 rheumatology
health professionals (8 doctors, 2 nurs-
es, 2 physioterapists and 2 occupational
therapists) were interviewed. The pro-
fessionals were asked to identify the
most important patient symptoms for
each domain (hand and finger function,
arm function, hygiene, mobility level,
walking and bending, self-care tasks
and household tasks, domestic care,
self-care, professional activities, lei-
sure activities, sports and recreation,
sexuality, social interaction, and roles). 
In the final and most important step,
patients with EAwere interviewed. The
patients selected had a wide spectrum
of patient characteristics, disease sever-
ity, and treatments to ensure that the
entire spectrum of symptomatology
would be elicited. Patients then under-
went a semi-structured interview by a
research assistant with expertise in the
development in disability/quality of
life measurement tools. During the
interview, the patients were asked to
identify any items that contributed to
their functioning less than perfectly. A
total of 34 patients were interviewed.
Twenty-six patients (74.3%) had RA,
and 9 patients (25.7%) had undifferen-
tiated inflammatory arthritis (UIA).
There were 23 females and 11 males
and the patients’ ages ranged from 19
to 78 (mean 48.9 years). The predomi-
nance of female subjects in the item
generation sample was comparable to
the approximate 2–3:1 ratio in reported
clinical trials. Patients with UIA were
defined as those with characteristics, a
h i s t o r y, or examination or laboratory
data suggesting the presence of an
inflammatory disorder but in whom a
specific rheumatic disease has not been
diagnosed (30). By the end of this step
122 items were identified.

Item reduction
The necessity for item reduction was
driven by the feasibility of carrying a
la rge number of redundant items through

the subsequent validation study. Obvi-
o u s l y, a questionnaire with approxi-
mately 122 items would be clinically
impractical. Therefore, the goal is to
retain 10-20 items that are the most
important to the patient and are repre-
sentative of the functional disability. In
order to reduce the number of items,
the following exclusion rules were ap-
plied: (a) gender based items, (b) ques-
tions requiring special equipment, (c)
incomprehensible or ambiguous items,
(d) composite items, (e) elimination of
alternatives (e.g., do/undo or fasten/
unfasten), (f) elimination of duplicates
or similarities, and (g) missing respons-
es greater than 5% (31). Any items
which could not change following treat-
ment were also discarded. 
The end result of the process of item
reduction was to be a pool of 76 items.
This questionnaire was then adminis-
tered to 78 new patients (not previously
involved in item generation), attending
the care facilities of the Rheumatology
Units of Ancona and Pisa, who again
represented the full spectrum of pa-
tients. Fifty-four patients (69.3%) had
RA, 15 patients (19.2%) had UIA, and
8 patients (11.5%) had psoriatic arthri-
tis. For each item, the subjects were
asked to assess whether they experi-
enced the item or not. If the item was
experienced, they were further asked to
rate the importance of the item to their
overall functioning. 
The importance was ranked on a Likert
scale from one to three: 1 = irrelevant,
unimportant; 2 = somewhat relevant,
somewhat important; 3 = very relevant,
very important. The mean relevance
scores for each item were calculated. It
was considered that the mean score of
an item should be at least 2.0 (possible
range, 1.0 to 3.0) to justify inclusion
into the questionnaire. Additionally, the
frequency with which each of the 78
interviews experienced the individual
items were then ranked in order of their
prevalence. For this process, questions
that met the prevalence criteria of 50%
were retained. The frequency impor-
tance product (FIP = frequency x mean
relevance score) was then generated for
each item. The top 20 items based on
the FIP were then subjected to further
analysis. Each question was correlated
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with every other question. This allowed
us to eliminate 8 questions that were
therefore highly correlated and were
measuring the same concept. The final
instrument has 12 items, representing a
combination of symptoms that are
common, frequently recurring and of
general importance to EApatients. The
patient’s reported difficulty in perform-
ing each activity during the past week
is scored from 4 (unable to do) to 0
(without any difficulty). Exploratory
principal components analysis with
varimax rotation was used to develop
the factor model.

Internal consistency
Until recently, internal consistency was
believed to indicate the unidimension-
ality of an instrument. However, it is
now generally accepted that it is only
indicative of the extent to which the
constituent items are inter- r e l a t e d .
Chronbach’s alpha values above 0.80
indicate adequate inter-relationship of
items (32).

Testing the provisional questionnaire
Pre-testing the prototype questionnaire
is conducted to ensure that the wording
is clear and the patient interpreted the
items as they are intended. The ques-
tionnaire was administered to a group of
35 subjects (25 females and 10 males)
aged from 21 to 76 (mean 46.3 years)
not previously involved in the develop-
ment of the tool. To examine partici-
p a n t s ’ level of comprehension of the
i n s t r u m e n t s ’ content, a proxy question
was asked; did you have any diff i c u l t y
understanding the questionnaire items?
(to be answered on a five-point Likert
scale). Thirty-three participants (94.3%)
a ffirmed they had ‘no difficulty’. T h r e e
participants found ‘some diff i c u l t y ’a n d
only one respondent seemed to have
‘moderate diff i c u l t y ’ in understanding
and responding to the items. No modifi-
cations to the questionnaire were neces-
sary after this step. 

Results
The mean age was 50.7 ± 8.3 years
(range 23-80). Forty-eight of the re-
spondents were female (61.5%), 30
were male (38.5%). The mean disease
duration (i.e. symptomatic) was 6.5 ±

2.9 months. Their school education
level was generally low: 62.8% had re-
ceived only a primary school educa-
tion, and only 19.2% had received a
high school education. The majority of
patients (78.2%) were married and
lived with the family; up to 32% of the
patients were house-wives. Of the 78
subjects enrolled, 41 (52.6%) reported
1 or more medical co-morbidities,
mostly cardiovascular (29.2%), respi-
ratory (14.1%), and metabolic (10.5%)
disorders.
All 12 items were reported with a
prevalence 53%. The mean importance
(MI) scores varied from 2.1 to 2.6. The
FIPs, for the questionnaire of the 12
items ranged from 127.2 to 218.4
(Table I).
Principal component factor analysis
with varimax rotation (Kaiser normal-
ization) (SPSS package for Windows,
version 11.0), provides a 3-factor
health status model explaining 70.1%
of the variance (Table II). An eigenval-
ue criterion of 1.0 was used to select
the factors. The upper extremity func-

tion (5 items) is loaded on the first fac-
tor, which explains 45.4% of the total
measured variance. The lower extremi-
ty function (4 items) formed the second
factor (14.2% of the total variance),
and the third factor, determined by ac-
tivities of daily living/work (3 items),
explains 10.5% of the total variance.
Variables within factors with loadings
of 0.60 or above were considered to be
significantly related to the factor and
retained. Table III shows the loading of
each question after varimax rotation on
the three factors. 
Once the raw responses have been
recorded (0 = without any difficulty, 1
= with a little of difficulty, 2 = with
some difficulty, 3 = with much difficul-
ty, 4 = unable to do), the scores of each
item within the scale are simply added
(Appendix). The range of scores de-
pends upon the number of items in the
scale. In order to express these scores
in a clinically more meaningful format,
a simple mathematical normalization
procedure is then performed so that all
the scores can be expressed in the range
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Table I. Item rank ordered by frequency importance product (FIP).*.

Frequency Mean Frequency
importance importance

(MI) product (FIP)

Item 1. Close your hand completely? 84 2.6 218.4

Item 2. Accept a hand shake? 74 2.4 177.6

Item 3. Do up buttons? 67 2.6 174.2

Item 4. Open jars which have previously been 
opened? 70 2.4 168.0

Item 5. Reach up for and take down a 2 Kg object 
from just above your head? 66 2.5 165.0

Item 6. Stand up? 74 2.1 155.4

Item 7. Walk on flat ground? 63 2.4 151.2

Item 8. Climb up five steps? 60 2.4 144.0

Item 9. Get in and out of a car? 56 2.5 140.0

Item 10. Wash and dry your body? 60 2.3 138.0

Item 11. Run errands and shop? 62 2.2 136.4

Item 12. Do a paid job or housework? 53 2.4 127.2

*FIP: frequency x mean relevance score.

Table II. Factors in factor analysis.

Factor Eigenvalue % of variance Cumulative %

Factor 1 5.444 45.366 45.366

Factor 2 1.707 14.223 59.589

Factor 3 1.259 10.489 70.078
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0-10, with 0 representing good health
status and 10 representing poor status.
In this way, 3 physical function sub-
scores ranging from 0-10 can be pre-
sented graphically as a ROAD disabili-
ty profile. The total score results from
the mean of the three sub-scores. The
scoring of this index is also included in
the appendix. It is important to note,

however, that the scalability, reliability,
and validity of the scales are based
upon the assumption that all the items
within the scale have been answered. If
any items within a given scale are omit-
ted, then the score for the scale cannot
accurately be calculated using these
normalization procedures. If one item
is missing, the average score of the

other scale items may be substituted
prior to normalization. If more than one
item were omitted, the response for this
dimension was considered invalid.
Questions and answer options are
given in the appendix. It can be self-
administered in 3-4 minutes and scored
in less than one minute. 
The distribution of the scores in the
ROAD (upper extremity function,
lower extremity function, and activities
of daily living/work) are presented in
Figure 1. The bar on the left of each
graph represents the number of sub-
jects with a score of 0 (floor effect); the
bar on the right represents the number
of subjects with a maximum possible
score (ceiling effect). The ROAD had
negligible floor and ceiling effects in
patients with EA.
The inter-item correlation matrix
showed that at an individual question
level, some items gives poor or nega-
tive inter-item correlation, indicating
that ROAD may not be a unidimen-
sional concept (Table IV). 
All ROAD subscale factors were inter-
nally consistent, with Cronbach’s coef-
ficient alpha of 0.882 for the upper
extremity function subscale, of 0.838

Table III. Varimax rotated factor matrix. The highest loading of each item is in bold.

Factor
1 2 3

Item 1. Close your hand completely ? .761 -.056 .112

Item 2. Accept a hand shake ? .812 -.217 .110

Item 3. Do up buttons ? .722 -.450 .134

Item 4. Open jars which have previously been opened? .826 -.267 .232

Item 5. Reach up for and take down a 2 kg object from 
just above your head ? .795 -.112 .211

Item 6. Stand up ? -.255 .778 -.326

Item 7. Walk on flat ground ? -.282 .714 -.381

Item 8. Climb up five steps ? -.368 .772 -.113

Item 9. Get in and out of a car ? .298 .770 .184

Item 10. Wash and dry your body ? .455 -.176 .711

Item 11. Run errands and shop ? -.248 -.251 .789

Item 12. Do a paid job or housework ? .170 -.015 .772

Extraction method: principal component analysis; rotation method: Varimax with Kaiser normaliza-
tion. 

Table IV. Inter-item correlation (n = 78 patients.)

Item 1 Item 2 Item 3 Item 4 Item 5 Item 6 Item 7 Item 8 Item 9 Item 10 Item 11 Item 12

Correlation Item 1 1.000 .566 .573 .605 .450 -.333 -.265 -.374 -.077 .420 .081 .213
Item 2 .566 1.000 .654 .726 .538 -.341 -.415 -.465 -.152 .446 .110 .193
Item 3 .573 .654 1.000 .725 .528 -.542 -.501 -.553 -.346 .515 .228 .195
Item 4 .605 .726 .725 1.000 .611 -.463 -.537 -.514 -.162 .579 .197 .285
Item 5 .450 .538 .528 .611 1.000 -.273 -.278 -.282 -.010 .339 -.053 .252
Item 6 -.333 -.341 -.542 -.463 -.273 1.000 .740 .727 .432 -.447 -.419 -.293
Item 7 -.265 -.415 -.501 -.537 -.278 .740 1.000 .663 .403 -.489 -.397 -.347
Item 8 -.374 -.465 -.553 -.514 -.282 .727 .663 1.000 .421 -.368 -.236 -.205
Item 9 -.077 -.152 -.346 -.162 -.010 .432 .403 .421 1.000 -.169 -.120 -.159
Item 10 .420 .446 .515 .579 .339 -.447 -.489 -.368 -.169 1.000 .482 .528
Item 11 .081 .110 .228 .197 -.053 -.419 -.397 -.236 -.120 .482 1.000 .372
Item 12 .213 .193 .195 .285 .252 -.293 -.347 -.205 -.159 .528 .372 1.000

Sig. (1-tailed) Item 1 .000 .000 .000 .000 .002 .011 .000 .255 .000 .246 .033
Item 2 .000 .000 .000 .000 .001 .000 .000 .097 .000 .175 .049
Item 3 .000 .000 .000 .000 .000 .000 .000 .001 .000 .025 .047
Item 4 .000 .000 .000 .000 .000 .000 .000 .083 .000 .045 .007
Item 5 .000 .000 .000 .000 .009 .008 .007 .466 .001 .327 .015
Item 6 .002 .001 .000 .000 .009 .000 .000 .000 .000 .000 .005
Item 7 .011 .000 .000 .000 .008 .000 .000 .000 .000 .000 .001
Item 8 .000 .000 .000 .000 .007 .000 .000 .000 .001 .021 .039
Item 9 .255 .097 .001 .083 .466 .000 .000 .000 .073 .153 .086
Item 10 .000 .000 .000 .000 .001 .000 .000 .001 .073 .000 .000
Item 11 .246 .175 .025 .045 .327 .000 .000 .021 .153 .000 .001
Item 12 .033 .049 .047 .007 .015 .005 .001 .039 .086 .000 .001



for the lower extremity function sub-
scale, and of 0.811 for the activity of
daily living/work subscale.

Discussion
One of the biggest challenges in man-
aging RA is how to accurately identify
(before joint damage has occurred)
patients who have either persistent RA
or risk factors for severe RA, particu-
larly as more immediate and aggressive
disease modifying antirheumatic drug
(DMARD) intervention could be par-
ticularly rewarding for this population
(16, 33, 34).
Several clinical, radiological and labo-
ratory variables have been reported as
prognostic factors in patients with early
RA; the number of swollen joints (13,
35), the number of tender joints (13,
36), functional indices (12-14, 17, 37-
41), erosions on radiology (13, 36), a
positive rheumatoid factor test and the
anti-citrullinated peptide antibody pos-
itivity (13, 30, 36, 42). Physical disab-
ility is the most powerful determinant
of all long-term outcomes in RA (13,
33, 37, 43, 44), and is recommended as
one of the core measures both in con-
trolled clinical trials (45, 46) and in
longitudinal observational studies (5). 
Assessment of functional disability
should be regarded as an essential med-
ical test along with blood pressure

measurement, magnetic resonance im-
aging or electrocardiogram (1). Where-
ver possible, functional disability should
be assessed using questionnaires rather
than interviews (6,7,47). The use of in-
terviewers is expensive and introduces
an additional source of experimental
error (47). However, it also requires the
availability of questionnaires that are
simple to administer and complete, and
are acceptable to respondents (6,7,47).
Short questionnaires minimize a pa-
t i e n t ’s time and effort, and thus in-
crease the patient’s willingness to com-
plete the questionnaire.
Several instruments are available for
measuring disability (11). These instru-
ments used to test functional disability
are useful only if they provide valid
measurements (measure precisely what
they set out to measure), acceptable to
both patients and clinicians, providing
the specific information needed in a
form which is easily incorporated into
a busy clinic setting (48). Sensitivity of
the chosen measure to clinically impor-
tant changes in health status over time
is also important in rheumatology as
therapeutic effects tend to be modest in
the majority of patients (6, 7). 
Most of the studies on predictive fac-
tors of functional capacity used either
the HAQ (10) or Steinbroker’s func-
tional grades as outcome parameters.

The HAQ is the best predictor of func-
tional disability (12, 13, 44), work dis-
ability (37, 44, 49-53), costs (38, 41,
54), joint replacement surgery (44, 55),
and premature mortality (55-58). A l-
though the HAQ is a validated instru-
ment for the measurement of functional
status that has been widely used in
observational studies (15) of and clini-
cal trials in RA, such an instrument
may not be sufficiently sensitive or re-
sponsive to detect relatively small
changes in disability associated with
newly developed clinical interventions.
These have been the subjects of a num-
ber of papers (15, 59-61) and is espe-
cially true in early disease (3). Further,
Wiles et al. (62) found considerable
within-patient variation when HAQ
was assessed annually in patients with
early inflammatory polyarthritis and
concluded that it is not possible in the
early years to track disability using
centile reference charts (62). The eight-
item modified HAQ (MHAQ) (9, 63)
has, also, lower sensitivity to change
than full HAQ and the scoring instruc-
tions differ. The phenomenon by which
a patient may have a normal score on
the HAQ or MHAQ, but nonetheless
experience functional limitations not
detected on the questionnaire, is known
as a “floor effect” (64) (“ceiling effect”
if a higher score indicates better func-
tion). The presence of a floor or ceiling
effect means that items capture only a
limited response range. Consequently,
the measure’s ability to detect changes
resulting from treatment is greatly re-
duced. Although many measures might
suffer from floor and/or ceiling effects,
attention has been focused on identify-
ing and resolving these issues. 
Our goal was to develop a measure-
ment tool that was reliable, valid, re-
sponsive and user friendly for the as-
sessment of physical disability for EA
patients in Italy. Developing an instru-
ment is a time consuming process. Ac-
cording to Kirshner and Guyatt (18) the
development of a scale should include
a series of major steps: (a) identifica-
tion of a specific patient population, (b)
item pool development, (c) item reduc-
tion, (d) internal consistency, (e) pre-
testing of the prototype instrument, and
(f) validation study which results in
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Fig. 1. Distribution of the score in the ROAD
questionnaire: upper extremity function (ROAD
1), lower extremity function (ROAD 2), and
activities of daily living/work (ROAD 3).



determination, reliability, validity and
responsiveness. We followed this order,
and the reliability, validity and respon-
siveness of the scale are currently
under investigation.
The ROAD is a self-administered in-
strument that consists of 12 items as-
sessing a patient’s level of functional
ability and includes questions of fine
movements of the upper extremity, loc-
omotor activities of the lower extremi-
ty, and activities that involve both up-
per and lower extremities. The item
contents of the ROAD offer four poten-
tial advantages. Firstly, the ROAD was
developed for early arthritis studies and
contain items specifically chosen by
patients. Secondly, there is the advan-
tage of length, the ROAD contain only
12 questions. The HAQ disability in-
dex, for example, contains 20 questions
and a list of 20 aids and devices. The
length of an instrument is important in
a postal survey to enhance response
rates. Thirdly, eleven of the 12 ROAD
items assess functional limitations;
only one (“do a paid job or housework
?”) is a measure of disability. There has
been increasing recognition of the con-
ceptual importance of separating func-
tional limitations and disability (65).
Finally, the ROAD items are reported
separately in three subscales. This con-
trasts with the HAQ which reports a
single score. Single scores have the dis-
advantage of aggregation. This leads to
the loss of information as the same
score can be obtained from many dif-
ferent combinations of the sub-do-
mains of the scale.
In conclusion, the practical advantages
of this scale are clarity, comprehensive-
ness, simplicity, and a minimum re-
quirement of professional time and
money. It takes about 3-4 minutes to
answer, and the four levels of answers
result in a more sensitive grading of
functional disability. The questionnaire
may also be reviewed with a nurse
when the weight or blood pressure are
checked, or when the patient is placed
in an examination room. As such, the
instrument is suitable for use both in
clinical practice to follow individual
patients and in clinical trials to deter-
mine the effectiveness of treatment (a
low percentage of ceiling effects indi-

cates that this index has the potential
for measuring improvement over time).
Other potential applications of the
ROAD are the determination of the
burden of illness, as well as in cohort
studies on prognosis and outcome. We
are currently conducting further studies
on the validity and responsiveness of
ROAD against several other health sta-
tus instruments.
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Appendix: Italian and English versions of the ROAD questionnaire

Le risposte alle domande - Answers to questions

0 = Sì, senza difficoltà – Without any difficulty
1 = Possibile, con lieve difficoltà - With slight difficulty
2 = Possibile, con qualche difficoltà - With some difficulty 
3 = Possibile, con molta difficoltà - With great difficulty
4 = Impossibile - Unable to do 

Vorremmo che Lei rispondesse alle seguenti domande relative alle Sue normali attività volte nel corso dell’ultima settimana.
- Please, answer the following questions regarding your usual activities over the past week

F1 - Funzionalità arti superiori - Upper Extremity Function 
E’in grado di: - Are you able to:
1. Chiudere completamente la mano a pugno? - Close your hand completely?
2. Accettare una stretta di mano? - Accept a hand shake?
3. Abbottonarsi gli abiti? - Do up buttons? 
4. Svitare un coperchio di un barattolo già aperto in precedenza? - Open jars which have been previously opened? 
5. Raggiungere e afferrare un oggetto del peso di circa due chili posto sopra la Sua testa? - Reach up and take down

a 2 Kg object from above your head? 

F2 - Funzionalità arti inferiori - Lower Extremity Function 
6. Stare in piedi in posizione eretta? – Stand up?
7. Camminare su un terreno piano? - Walk on flat ground?
8. Salire un piano di scale (esempio 5 gradini)? - Climb up five steps or stairs? 
9. Salire e scendere dalla macchina? - Get into and out of a car?

F3 – Attività della vita quotidiana /lavorativa - Activities of daily living/work
10. Lavare ed asciugare tutto il corpo? - Wash and dry your body? 
11. Fare attività vigorose quali trasportare oggetti o borse pesanti? - Run errands and shop? 
12. Svolgere un lavoro retribuito o attività domestiche? – Are you still able to do housework or/and your paid job? 

ROAD SCALE CONTENTS AND SCORING.

Scale Number of items Raw score range Normalization

1. Upper extremity function 5 0-20 *S x 0.5
2. Lower extremity function 4 0-16 S x 0.625
3. Activity of daily living/work 3 0-12 S x 0.833

*S=Added raw score values.


