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Locomotion score in rheumatoid arthritis

Sven-Erik Larsson and Brynjolfur Jonsson

A total locomotion score suited forclinical evaluation of patients with rheumatoid ar-
thritis was developed and fulfilled the 1980 criteria of WHO. The grading system dis-
tinguished a subjective score for pain and ability from an objective score for physical
signs, and it assessed the upper and lower extremities separately. The total locomo-
tion score consisted of the total subjective and total objective scores combined. The
three total assessments each showed a linear relationship to Steinbrocker’s four func-
tional classes when tested in 106 rheumatoid patients with ARA criteria 5-8. The in-
terobserver reliability was good. The multifactorial assessment data were monitored

by a computer.

In recent years, various functional assessments have
been developed for measuring disability. The systems
vary considerably, however, as tohard objective meas-
ures and soft subjective assessment.

In 1949, the Steinbrocker committee (1) presented
the well-known classification as an overall estimation
of the functional disability in rheumatoid arthritis
(RA). Later, various grading systems (Table 1) have
been used to assess activities of daily living (ADL), as
well as social function. In orthopedic practice, systems
have been developed for evaluating the results of hip or
knee reconstructive surgery, i.e., assessment of single
joint function and gait ability.

However, subjective assessment, activity level, and
objective findings have not been fully differentiated in
previous grading systems. In 1980, WHO (2) present-
ed a classification of the manifestations of disease sep-
arating impairment, disability, and handicap (Table 2).
The disease is the intrinsic abnormal situation follow-
ing some pathology.

The present study was undertaken as an attempt to
develop a clinical assessment of the locomotor system
in RA fulfilling the WHO criteria. Measures of objec-
tive clinical evaluation as well as subjective assess-
mentand activity level, separately and combined, were
considered necessary for an adequate classification of
patients with widespread joint disease and for moni-
toring the effectiveness of reconstructive interven-
tions.

Department of Orthopedics, University Hospital,
S-581 85 Linkoping, Sweden

Material and methods

The assessment method was tested on patients with RA
fulfilling ARA criteria 5-8 (3, 4). They represented 60
of 82 cases with this diagnosis found in an adult popu-
lation of 5,259 individuals aged 45 years and above in
the Swedish community of Atvidaberg (population
12,707). For comparison of our assessment system
with Steinbrocker’s grading system, a total of 106 RA
patients were examined, i.e., 46 patients attending the
rheumatology and orthopedic clinics were added to
obtain a population large enough that Steinbrocker’s
four grades could be represented (Table 3). Forexami-
nation of interobserver reliability, our assessment was
applied to a total of 19 patients (10 RA and 9 arthrotic
patients) preoperatively and at 3 months postopera-
tively tototal jointreplacement (hip orknee). We made
the assessments and filled in the forms with the scoring
scales; we are both experienced specialists in ortho-
pedics.

Computerized regression analyses (SPRS-X) with
2-tailed probability tests (5) were used. A computer
was used in monitoring the data.

Our total assessment included a subjective and an
objective part evaluated both separately and com-
bined: the upper and lower extremities were evaluated
separately and combined, resulting in a total locomo-
tion score (Figure 1). The subjective score included
pain and ability; the objective score, physical signs re-
corded by careful clinical examination. A point rating
was obtained for pain, ability, and objective findings,
and for upper and lower extremities, resultingina lo-
comotion score. In addition, our patient chart included
a page for general physical status, medication, and la-
boratory tests for monitoring the activity of the general
inflammatory disease.
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Figure 1. Detailed and total locomotion score in chronic arthritis

As to pain, both intensity and location were consi-
dered. For the upper extremities, reductions were
made for presence of unilateral hand pain (-10 per-
cent), bilateral hand pain (-25 percent), and severe
pain from both lower extremities or the neck (—25 per-
cent). Conforming to clinical experience, pain was
given large influence on the total score. For the lower
extremities, reductions were made for pain from more
than one ipsilateral joint (-25 percent), as well as for
pain from two or more bilateral joints (=50 percent),
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and for severe pain from the upper extremities or the
neck (-10 percent).

Results

The interobserver reliability was good, particularly
with regard to subjective score and total locomotion
score (Figures 2), showing no difference between the
two observers. This held true also for the objective
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Table 1. Published scoring scales for function in musculoskeletal disorders
Reference Year  Disease® Assessment® Subject® Evaluation®
form
Pain impairment  Disability Handicap
9 1952 o 1 1 1 0 hip B
10 1954 (o] 1 1 1 0 hip B
" 1954 + 1 1 1 0 hip B
12 1963 + 1 1 1 1 hip B
13 1965 + 0 0 1 2 ADL A
14 1967 + ] 1 1 0 hip B
15 1969 A 1 1 1 1 knee B
16 1969 o 1 1 1 0 hip 8
17 1973 A 1 0 2 1 ADL A
18 1973 + 1 1 1 o knee B
19 1973 + 1 1 1 0 knee B
2 1974 + 0 1 1 0 knee B
21 1978 + 1 1 1 0 knee B
2 1976 + 1 1 1 0 knee B
23 1977 A 0 0 2 2 ADL A
24 1978 + 1 1 1 0 knee B
25 1978 + 1 0 2 1 ADL A
26 1978 A 0 0 2 2 ADL A
27 1980 A 0 0 1 2 ADL A
28 1980 A 1 0 1 2 ADL A
29 1982 A 0 0 2 1 ADL A
30 1982 + 1 1 1 0 knee B
31 1984 + 1 2 0 0 knee B
32 1986 + 1 0 1. 1 hip A
a O Osteoarthrosis, A arthritis, + both or other diagnoses.
b 0 Not involved, 1 involved, 2 main subjects (Refers to Table 2).
& ADL Activities of daily living.
9 A Quastionnaire only, B other subjective and objective status involved.
Table 2. Assessment of disease (from WHO Classification Manual, Geneva 1980)
Impairment Disability Handicap
Definition . Functional and Restriction or lack Disadvantages to the
structural de- of functional ability individual to perform
parture from the and activity. or limits the fulfil-
normality. Results from im- mentofaroleasa
pairment. normal individual.
Example Joint deformity Feeding, personal Econemic independence
and instability, hygiene, gripping or and mobility restrictions
edema, paralysis walking difficulties
Integration Objective Subjective Social

score, although a slight tendency towards a systematic
difference was noted. The findings were also valid
when the RA patients and those with arthrosis were
monitored separately. The variations in score obtained
from patients differing as to the number and severity of
affected joints showed a linear relationship for both
subjective and objective scores and for fotal locomo-
tion score, as well.

A linear relationship was found between the subjec-

tive score and Steinbrocker’s four functional classes
(Figure 3). For objective score, as well as total locomo-
tion score, somewhat low values were obtained for the
patients belonging to Class 1, whereas those repre-
senting Classes 2—4 showed a linear relationship. Gen-
erally, the subjective score was lower than the objec-
tive score. This was most evident for the patients hav-
ing more widespread joint affections and belonging to
Classes 2-4.
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Table 3. Data from 106 patients with rheumatoid arthritis evaiuated with locomotion score
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Table 3. Key to data

Patient number (1-106 vertical).
Sex 1=male, 2 =female.
Steinbrocker's functional classes:

Ow>

1 = complete functional capacity and
without handicap.

2 = functional capacity adequate for
daily activity with discomfort and lim-
ited mobility.

3 =decreased functional capacity
and only adequate to perform little or
none of the duties of usual work and
self-care.

4 = patient in wheelchair or bedrid-
den.

Locomotion score (horizontal 1-77)
1-46 Upper extremities

1-24 Subjective score
1. Pain
2— 4. Pain score reductions
5-10. General ability
11-24. Special ability

25-46 Objective score
25 —34. Shoulder

35 -42 Elbow
43 —44. Wrist
45 - 46. Hand

47-77 Lower extremities

47-57 Subjective score
47. Pain
48-50. Pain score reductions
51-53. Walking ability
54-57. Special ability

58-77 Objective score

58 - 65. Hip
86 -73. Knee
74 ~75. Ankle
76 —77. Foot
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Figure 2. Interobserver reliability. Total subjective (A) and objective (B) scores, and (C) locomotion score (subjective + objective) in

19 patients on two occasions.

Discussion

For the assessment of RA patients and, in particular,
the measurementof the effectiveness of reconstructive
operations, an evaluation system designed not only for
the individual joint, but also for the total locomotor

Score
100
-‘ n=14
T B n=64
®
80 a B
n=22
] [ - ]
€0 1 ® n=6
L J
p - |
40 a °
o
a
20 -
[
ﬂ o . °
0 ¥ 1 L M 1 LI
1 2 3 4

Steinbrocker's functional classes

Figure 3. Our scoring system, i.e., total subjective score, total
objective score, and total locomotion score, in comparison with
Steinbrocker's four functional classes in 106 rheumatoid pa-
tients fulfilling ARA criteria 5-8.

system, seems mandatory. The limitations of previous
grading systems have been pointed out (6-8) stressing
the importance of a generally agreed, reproducible as-
sessment.

The existing grading systems monitor single-joint
function or the combination of single-joint function
and the patient’s ability, or, on the other hand, the ac-
tivity of daily living and ability or overall disability
and handicap. In our opinion the gbjective evaluation
(hard data) has to be separated from the subjective as-
sessment of pain and ability (soft data) to make the
measurement in the form of a combined or total score
valid. Further, this separate monitoring of the subjec-
tive part reduces the effect from biological changes of
the disease, emotional and psychologic status of the
patient, and his own opinion and expectations of the
total score outcome.

Our point grading was constructed on the basis of
long-term clinical experience from RA surgery. Com-
puterized data analyses permitted the monitoring of
the grading scales in various ways. However, we want
to point out that our grading system, in fact, represents
our original assessment, which we made without
knowing anything about the final results. One could
discuss whether or not the subjective score, including
the assessment of pain, would be lowered to a level
close to that of the objective score. However, in view
of the impact of pain on the quality of life, as well as on
the functional ability, we decided not to introduce any
changes. The burden of pain, particularly in the RA pa-
tients with advanced multiple joint involvement, was
thus paid full attention to.These matters illustrate the
necessity of separating the subjective and objective as-
sessments before a combined total score is monitored.
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In conclusion, our assessment was found to have

good interobserver reliability in the clinical routine
and to permit good, and almost linear, differentiation
between RA patients representing Steinbrocker’s four
functional classes. It seems to monitor properly the to-
tal assessment of patients with varying degree of wide-
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