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Self report functional disability scores and the use
of devices: two distinct aspects of physical
function in rheumatoid arthritis

A van der Heide, JW G Jacobs, G A van Albada-Kuipers, FW Kraaimaat, R Geenen,
JW J Bijlsma

Departments of
Rheumatology,
University Hospital
Utrecht,
St Antonius Hospital
Nieuwegein,
Diakonessen Hospital
Utrecht,
Eemland Hospital
Amersfoort,
and Hospital
Hilversum
A van der Heide
JW G Jacobs
G A van Albada-Kuipers
JW J Bijlsma
Department of
Rheumatology,
University Hospital
Utrecht,
The Netherlands
F W Kraaimaat
R Geenen
Correspondence to:
Dr A van der Heide,
Department of
Rheumatology F02.223,
University Hospital Utrecht,
PO Box 85500,
3508 GA Utrecht,
The Netherlands.

Accepted for publication
16 February 1993

Abstract
Objectives-Self report scores of physical
disability and the use of devices or
assistance in performing activities are
sometimes integrated in one index of
physical function, although they are
aimed at measuring different dimensions
of physical disability. The properties of
both parameters were evaluated in two
groups of patients with rheumatoid
arthritis (RA).
Methods-A group of patients with RA
of recent onset was compared with a
group with established disease on four
parameters of disability: use of devices,
use of personal assistance, and scores on
a validated Dutch version of the Health
Assessment Questionnaire Disability
Index, with and without integrating the
use of devices or assistance. Correlation
coefficients among disability parameters
were calculated. In multiple regression
analysis the influence of disease duration
on the disability parameters was deter-
mined after disease activity, psycho-
logical wellbeing, and demographical
characteristics had been controlled.
Results-Functional disability scores were
mainly related to inflammatory activity
and psychological wellbeing, whereas the
use of devices had a strong relation with
disease duration, independent of current
disease activity. Integrating these par-
ameters of disability yielded a parameter
that was sti1 mainly associated with
disease activity.
Conclusion-Self report scores of
functional disability and the use ofdevices
represent distinct dimensions of physical
function in RA. Integrating both par-
ameters into one measure of physical
disability does not provide an index
adequately reflecting both dimensions.
The use of both parameters to measure
outcome in long term clinical studies is
recommended.

(Ann Rheum Dis 1993; 52: 497-502)

In studies on the course of rheumatoid arthritis
(RA) or the effectiveness of various treatment
modalities, functional status is an important
outcome measure. Traditional measures such
as joint count, grip strength, and erythrocyte

sedimentation rate do not describe sufficiently
the impact of RA on patients' daily life. Self
report questionnaires, such as the Stanford
Health Assessment Questionnaire (HAQ) and
the Arthritis Impact Measurement Scales and
its revised version, have been developed to get
a more comprehensive idea of patients' daily
life and functioning.13

In several studies the validity of these self
report questionnaires has been established.
Reports of patients have been shown to cor-
respond highly with clinical observations of
physiotherapists or occupational therapists,
which is an indication that self report scores
reflect the actual functional abilities.47
Correlations between self report scores of
functional disability and traditional measures
of disease activity are usually moderately
strong,8-12 and sensitivity to change in clinical
trials has been shown to be good.'3

In the long term, functional disability will be
affected not only by current inflammatory
activity but also by structural damage to the
joints. The degree to which self report scores
reflect either of these factors has not been
clearly established. Pincus et al found that
radiographic scores correlated significantly
with functional disability scores.8 In other
studies no correlations between radiographic
stages of structural joint damage and func-
tional health status were found.'4 '5 The
relation between disease duration and self
report scores of disability is also not clear.
Some studies have shown a deterioration in
disability over a number of years,16 17 whereas
others have found functional status to be
constant over a longer period of time.18 19
The degree to which patients learn to adapt

to their physical impairments in the course of
the disease-for example, by using auxiliary
devices, may affect self report scores of func-
tional status, and correlations with disease
duration and indices of structural joint
damage. Some questionnaires on physical
function, such as the HAQ disability index,
incorporate in their overall score the use of
devices or assistance from other people in
performing activities,1 0 but others do not.2
The items from the HAQ, however, are
focused on the degree of difficulty, due to
current disease activity and pain, that patients
experience in performing daily life activities,
whereas the use of devices or assistance reflects
the degree of dependence, which is likely to be
affected mainly by enduring damage and
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coping behaviour. The validity of integrating
these two different dimensions in one disability
measure has never been investigated. The aim
of this cross sectional study was to gain insight
into the properties of self report scores of
functional status, the use of devices, and the
use of assistance as disability parameters. The
results are described of a comparison of dis-
ability parameters between patients with RA of
recent onset and patients with established
disease.

Patients and methods
Two groups of patients with a diagnosis of RA
according to the revised criteria of the
American College of Rheumatology of 1987
were studied.2' The first group consisted of
97 consecutive recently diagnosed outpatients
who were to be enrolled in a prospective trial
comparing the effectiveness of several drug
treatment strategies. To be included, the
duration of disease had to be less than one year.
The second group included 100 patients
who had had RA for more than one year and
who had volunteered to take part in a study
on behavioural and occupational treatment
modalities. Results of this study have been
described elsewhere.22 The mean duration of
disease in this group was 14 9 years (SD 11 7,
range 2-59). In both groups patients were
older than 18 years. The mean (SD) age in the
group with disease of recent onset was 55-6
(15 1) years; in the group with established
disease it was 58-3 (12.6) years. The per-
centages of women were 67 and 68, respect-
ively. Patients were free from any serious
associated disease. They came from four
clinical centres in the region of Utrecht, The
Netherlands. The measurements reported here
were done at the start of the trial in both
groups.

FUNCTIONAL STATUS ASSESSMENT
The questionnaire used to assess functional
status (questionnaire daily functioning, or
vragenlijst dagelijks functioneren) is a validated
Dutch version of the HAQ disability index.7 It
contains 20 items, which are grouped into eight
scales representing dressing, arising, eating,
walking, hygiene, reach, grip, and outside
activity. Patients are asked about the ability to
perform activities without help, with responses
'able to do without difficulty' (score zero), 'able
to do with some difficulty' (score one), 'able to
do with much difficulty' (score two), and
'unable to do' (score three). Furthermore,
patients are asked whether or not they use a
cane, a wheelchair, an adapted bed or chair, or
devices for dressing, hygiene, or eating, and
whether or not they are assisted in performing
any of the activities of the eight scales.
Two different overall functional disability

scores were calculated. For the first score the
average of the highest scores on each scale was
taken. For the second score the use of devices
or assistance was integrated in the functional
disability score. This integrated score was cal-
culated by averaging the highest scores on each

scale, taking a score of at least two for a scale
when a device or help from another person is
used in performing any of the activities of that
scale. This integrated score is similar to the
HAQ disability index which is frequently
applied.' Both overall scores vary from zero
to three, zero being the best (no problems)
and three being the worst possible score. The
groups were compared on four functional dis-
ability parameters: the use of devices, the use
of assistance, the overall functional disability
score, and the integrated overall disability
score.

OTHER ASSESSMENTS
The measurement of disease activity included
a joint score according to the method described
by Thompson (simultaneous presence of joint
tenderness and swelling; the score is weighted
for joint size; range 0-534),23 duration of early
morning stiffness in minutes (maximum 720),
and pain. To assess pain a Dutch version of the
pain scale ofthe Arthritis Impact Measurement
Scale was used.'0 Laboratory parameters were
the erythrocyte sedimentation rate (Westergren
method, mm/lst h), haemoglobin concen-
tration (g/l), and platelet count (x 10/1).

Psychological wellbeing was assessed with
a validated arthritis-specific questionnaire,
containing scales on physical, psychological,
and social aspects of quality of life (impact of
rheumatic diseases on health and lifestyle,
invloed van reuma op gezondheid en leefwjze).'0
The scores on three psychological wellbeing
scales were used in this study: depressive
mood, cheerful mood, and anxiety. These
scales are derived from Dutch instruments
previously found to be reliable and valid (ref 24
and Zwart F, Spooren J, unpublished data).

STATISTICAL ANALYSIS
Because of the skewness of the distributions of
some variables their values were transformed.
Square root transformation yielded satisfying
distributions (skewness less than 1 -0) for the
variables joint score, morning stiffness, erythro-
cyte sedimentation rate, platelets, depressive
mood, and anxiety. The statistical significance
of differences between the groups was tested
with Student's t test. Both study groups
were combined for correlation and regression
analysis. Because of the relative over-
representation of patients with a short disease
duration, a random sample of 40 patients was
taken from the group with disease of recent
onset, resulting in a sample size of 140 for the
combined group. Bivariate relations between
disability parameters were analysed for the
combined group by calculating Pearson's
correlation coefficients. Hierarchical multiple
regression analysis was used to determine the
influence of disease duration on disability
parameters. Disease activity parameters,
psychological wellbeing, and demographical
characteristics were entered first in stepwise
blocks. This was done to control their
confounding influence before entering disease
duration, and to be able to compare their
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Table 1 Functional disability in two groups ofpatients with rheumatoid arthritis

Disease duration <1 year (n = 97) Disease duration > 1 year (n = 100) p Value

% Mean SD Median % Mean SD Median

Number of devices 0 66 30
1 20 21

>1 14 49 <0-01*
Assisted activities 0 42 32

1 23 25
>1 35 43 0-32t

Overall disability score (range 0-3) 1-18 0-79 1-00 1-10 0-73 1-13 0-49t
Integrated overall disability score§ (range 0-3) 1-27 0-79 1-13 1-33 0-73 1-31 0-60t

*X= 33-23, 2 df; tx'= 2-31, 2 df; tp Value from Student's t test; §Integrated with use of devices or assistance (see 'Methods'
section).

relative contribution to explaining the variance
of the disability parameters. The number of
devices, number of assisted activities, and
disease duration were categorised into ordinal
variables for this analysis. All analyses were

done with the SPSS-PC+ statistical package.

Results
FUNCTIONAL STATUS

Table 1 shows the functional status parameters
of both groups. Of the patients with RA of
recent onset, 66% did not use devices; 20%
used one device; and 14% used more than one

device. Patients in this group most frequently
used a jar opener (17%), raised toilet seat
(11%), long handled bathroom appliances
(10%), and devices for dressing (5%). In the
group with established disease the use of
devices was much more common: 30% did not
use any device, 21% used one device, and
almost half of the patients used more than one

device. A jar opener (43%), raised toilet seat
(33%), special taps (33%), and long handled
bathroom appliances (25%) were most fre-
quently used. The number of devices appeared
to increase gradually in the group with
established disease: patients with a disease
duration of 1-7 years used on average 1.5
devices, patients with a disease duration of
8-13 years used on average 2-2, and patients
with a disease duration of more than 13 years
used 2-8 devices on average. Differences in the
number of activities for which assistance from
other people was required were comparable
although less pronounced. The overall self
report disability score, however, was about
equal in both groups. The overall disability
score integrating use of devices and assistance
was also quite similar in both groups.

DISEASE CHARACTERISTICS AND

PSYCHOLOGICAL STATUS

Table 2 shows the disease activity and
psychological wellbeing characteristics. The
group with a disease duration of less than one

year had significantly more inflammatory
activity. This group also appeared to have a

lower level of psychological wellbeing.

CORRELATION BETWEEN DISABILITY

PARAMETERS

For the correlation and regression analysis, the
group with established disease and a random
sample of 40 patients from the group with
recent onset RA were combined. Table 3 gives
Pearson's correlation coefficients for the com-

bined group (n = 140). The overall disability
score correlated only moderately strongly
with the use of devices (r=0-37). Disability
integrated with the use of devices and
assistance was obviously related more strongly
to the number of devices (r=0 62). The
correlation between both overall disability
scores and the number of assisted activities was
quite strong (r = 0-65 and 0 77, respectively).
The correlation between the number of devices
and the number of assisted activities was 0 45.
The correlation between both overall disability
scores was high (r = 0 9 1).

MULTIVARIATE REGRESSION ANALYSIS

Hierarchical multivariate regression analysis
was performed to obtain an insight into the
relative contribution of disease activity,
psychological wellbeing, demographical vari-
ables, and disease duration in explaining
variances of the disability parameters. Disease
duration was divided into four categories: less

Table 2 Disease characteristics of the two groups ofpatients with rheumatoid arthritis

Disease duration <1 year (n = 97) Disease duration - 1 year (n = 100) p Value*

Mean SD Median Mean SD Median

Disease activity (range)
Joint score (0-534)t 141 107 122 122 122 79 <0-01
Pain (6-25)t 18 5 18 17 4 17 0-20
Morning stiffness (min) (0-720)t 97 147 60 44 46 30 <0-01
ESR (mm/lst h)t 38 28 29 30 25 25 0-02
Haemoglobin (g/l) 129 16 130 135 14 135 0 05
Platelets (X109/l)t 331 111 315 289 89 262 <0-01

Psychological wellbeing (range)t
Depressive mood (0-24)t 6 5 5 4 5 2 <0-01
Cheerful mood (0-24) 10 5 10 11 5 11 0-06
Anxiety (10-40)t 21 7 19 19 5 19 0-15

*p Value from Student's t test; tValues transformed to square roots for t test because of skewness of the distributions; tHigher
scores indicate more impact.
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Table 3 Correlation between disability parameters of 140 patients with rheumatoid
arthritis

Devicest Assisted activitiest Integrated overall disabilityi
Overall disability score 0 37 0-65 0-91
Integrated overall disability scoret 0-62 0 77
Assisted activitiest 0 45

*Pearson's correlation coefficients: all probabilities <0-01; tCategorised in 0, 1, and >1;
tIntegrated with use of devices or assistance (see 'Methods' section).

than 1 year (n = 40), 1-7 years (n = 26), 8-13
years (n = 31), and more than 13 years (n= 43).
The four parameters of disability were the
dependent variables. All independent variables
from table 2 were entered in the analysis, but
table 4 only gives figures on the independent
variables significantly contributing (p <0-05)
to the variance of any of the disability
parameters. The independent variables were
entered in the following sets in a stepwise
procedure: clinical disease activity, laboratory
variables, psychological wellbeing, demo-
graphic variables and, finally, disease duration.
Accordingly, table 4 shows the additional
influence of disease duration on the disability
variables-that is, after disease activity,
psychological wellbeing, and demographics
have been taken into account.
Of the 43% variance explained in case of the

overall disability score, the larger part (32%)
was explained by disease activity parameters,
and the psychological wellbeing variable
anxiety added 9%. Age and gender did not
contribute significantly, and disease duration
added only 2%. The disability score that is
integrated with the use of devices and
assistance was explained for 41%: disease
duration contributed only 1% after the other
variables had been taken into account. The
variance in number of devices used was
explained for 38%, of which 14% was
accounted for by variables representing disease
activity. Psychological wellbeing, age, and
gender were not related to the use of devices
in this analysis. Disease duration explained the
largest part (24%) of the variance in the
number of devices. The number of activities
for which assistance is needed could be
explained for only 19% by all the variables

entered, and had no strong relation with either
of them. It is obvious that the overall disability
score is relatively strongly related to disease
activity and psychological wellbeing, whereas
the number of devices used is much more

strongly related to duration of the disease.
Altering the disease duration categories to

'less than 1 year' and 'more than 1 year', or

entering disease duration as a continuous
variable slightly altered the parameters of
the regression models, but did not affect the
main differences found in the original analysis
(data not shown). Upgrading the disability
score by taking a score of three instead of
a score of at least two in case devices or
assistance are used, also does not affect the
model for the integrated overall disability
score.

Discussion
In this study the use of devices or assistance in
performing daily life activities appeared to be
quite different between a group of patients
with RA of recent onset and a group with
established disease. This difference cannot be
explained by the argument that patients with
RA of recent onset have not had the
opportunity to acquire the devices because of
the short disease duration, because the number
of devices gradually increases across four
duration categories. This finding contrasts
sharply with the comparable overall self report
scores of disability. The use of devices cor-

related only moderately strongly with the dis-
ability scores. Multivariate regression analysis
showed self report scores predominantly to
reflect current disease activity, whereas the
number of devices was more strongly related to
disease duration. Disability scores and the use
of devices thus appear to represent distinct
dimensions of physical function in RA. Dis-
ability scores may be reflecting mainly the
degree of difficulty in performing daily life
activities, which is related predominantly to
current disease activity and psychological well-
being, whereas the use of devices reflects the
loss of independence that gradually occurs

during the course of the disease.

Table 4 Multivariate regression analysis offfunctional disability on disease activity, psychological wellbeing, demographical variables, and disease duration
in 140 patients with rheumatoid arthritis

Overall disability score Integrated overall disability score* Devicest Assisted activitiest
[3 1R2 /3 8R2 (3 SR12 (3 R2

Clinical variables
Joint scoret 0 40 0-26 0-37 0-25 0-26 0-07 0-20 0-07

Laboratory variables
Haemoglobin -0 30 0-06 -0 33 0 07 -0-29 0 04
Plateletst -0-15 0-03

Psychological wellbeing
Cheerful mood -0-19 0-04
Anxietyt 0-31 0 09 0-27 0 07

Demographic variables
Female gender 0-25 0 04
Age 0 40 0-01 0-15 0-02
Disease duration§ 0-06 0-02 0-13 0-01 0 50 0-24 0-17 0-02
Total R2 0 43 0-41 0-38 0-19

All variables from table 2 were entered as independent variables, but only figures of significantly contributing variables are given. 13 = standardised regression coefficient
(after entering all independent variables into the model); BR' = additional variance explained over and above the variance explained by previously entered variables.
*Integrated with use of devices or assistance (see 'Methods' section); tCategories: 0 = 0, 1 = 1, and 2 => 1; tValues transformed to square roots; §Categories: 0 =< 1
year, 1 = 1-7 years, 2 = 8-13 years, and 3 => 13 years.
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Integrating the use of devices or assistance in
a self report score of functional status, as is
done in the HAQ disability index, hardly
affects the dominance of disease activity and
the lack of disease duration in explaining
the disability score. Upgrading the component
scales to three instead of two did not alter this
finding. It can be concluded, therefore, that
this practice of incorporating the use of devices
or assistance in a disability score does not alter
the measurement properties of the disability
score. It is still mainly a measure of current
disease activity, and not of increasing depen-
dence on devices or assistance.
As this is a cross sectional study, selection

bias may be present. Selection processes are a
problem for any study comparing groups with
various disease durations.'9 A follow up study
could provide more definite information, but
is a costly and lengthy method to evaluate
the validity of an outcome parameter. The
relatively small difference in age in both groups
is an indication that some selection might have
taken place. The mean age in the group with
disease of recent onset may be relatively high,
and the mean age in the group with established
disease may be relatively low. As mean ages
in patient groups with comparable disease
duration vary widely in published reports,
neither of these possibilities can be ruled out.
Whereas all patients with a newly diagnosed
RA who fulfilled the entrance criteria were
eligible to participate, irrespective of the sub-
sequent course of their disease, the group who
had had RA longer are more likely to be a
selection of patients. As patients in the latter
group actively volunteered to take part in a
study on behavioural and occupational treat-
ment modalities, patients with extremely bad
developing disease as well as patients with mild
disease are less likely to be part of this group.
Where selection is likely to happen in two
directions, important bias of the main results
of this study is not to be expected.
The results of this study show self report

scores of disability to be relatively strongly
related to current inflammatory activity. This
association appeared to be slightly stronger in
the group with established disease, when both
groups were analysed separately (r =0-50 and
0-60, respectively). Another factor that might
explain the lack of a relation between self
report scores of functional status and disease
duration could be that functional capacity
scores are affected by the changing way in
which patients regard their own functional
capacity at different stages of the disease. The
association between psychological wellbeing
and self report scores of disability appeared to
be quite similar in both duration groups in this
study (data not shown), but the effects of
personality traits and coping behaviour, which
were not assessed in this study, have been

25 26 asdescribed in several reports. It is also
possible that a degree of over-capacity in
patients with RA of recent onset prevents self
report scores from deteriorating. In disability
questionnaires people are asked whether they
can walk without help, not whether they can
run. The sensitivity of the disability score is

probably not sufficient to measure differences
in this range of disability.
The use of devices is obviously more strongly

related to disease duration, and may reflect to
a greater extent enduring damage to tissue and
bones. The use of devices may also reflect the
results of patient education, experience, and
coping styles. An increasing dependence on
auxiliary devices could furthermore reduce the
degree of difficulty patients experience in
performing activities of daily life and in that
way conceal the deterioration in functional
status over time. In cases where walking is
difficult but, with a cane a patient can manage,
functional capacity might be estimated to be
good by the patient.
The finding from this study that self report

scores of disability and the use of devices are
two parameters reflecting different dimensions
of physical function has not been recognised in
published reports thus far. It has been shown
that the frequently applied procedure of
integrating the use of devices or assistance and
self report scores does not yield a disability
measure adequately reflecting both dimensions
of function. Therefore, distinct assessment of
both parameters of disability seems warranted,
especially in long term studies on RA and other
rheumatic diseases.
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