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Abstract

Objectives—Examination of the loco-
motor system is frequently neglected.
Therefore, the GALS locomotor screen
(Gait, Arms, Legs, Spine) has been pro-
posed by Doherty et al as a practical
method of identifying functionally im-
portant problems. This study was de-
signed to test whether this screen reflects
functional impairment, as measured by
accepted health status measures.
Methods—Two observers performed the
GALS screen in a total of 83 patients with
a variety of musculoskeletal conditions.
The examination components of GALS
were rated by a simple 0 to 3 scale.
Physical ability was further assessed by
Health Activity Questionnaire (HAQ),
Barthel index and Steinbrocker’s ARA
classification.

Results—For the total patient group,
Spearman correlations between GALS
and the three functional indices were good
(r=062 to 0-71, p<0-001). Correlations
were equally good for rheumatoid
arthritis patients alone (r=0-65 to 0-70,
p <0-001), but less good although still
significant for the other miscellaneous
rheumatic conditions (r=0-31 to 0-46,
p <0-05). Observed proportional agree-
ment between the two observers for the
individual scores was >70%, with a kappa
statistic k=049 to 0-74.
Conclusions—The GALS screen is a
reliable and valid measure of functional
ability, compared with standard accepted
indices in a variety of musculoskeletal
diseases. This supports the proposal for its
use as a screening test by general prac-
titioners and medical students.

(Ann Rheum Dis 1993; 52: 886-890)

Examination of the locomotor system is
complicated, time consuming, and frequently
neglected,! even though musculo-skeletal dis-
orders are common in both general and hospital
practice.” *> As a result, significant and remedial
causes of morbidity may be overlooked.

A practical method is therefore required to
alert medical practitioners to musculoskeletal
problems: this could be incorporated in the
systems review section of the history and in the
clinical examination. Such a method should be
quick and easy to perform, and should reliably
identify problems of function.

Such a locomotor screen has been suggested
by Doherty et al and has been given the
acronym, GALS, which stands for Gait, Arms,
Legs, and Spine.* It comprises three questions

about pain, and ability to dress and climb
stairs, followed by examination of these four
systems regarding appearance and movement.
GALS was adapted from a ‘minimal rheumato-
logical screen’ that was shown to be sensitive
in detecting locomotor abnormality.” The
GALS screen has since been endorsed by the
British Society for Rheumatology, and put
forward for use in undergraduate teaching.* Its
ability to reflect disability, however, has not
been tested and proven.

Various scales have been devised to assess
functional ability either by self-administered
questionnaires or assessments by health care
professionals. The Steinbrocker ARA classifi-
cation has been widely used by rheumatologists
since its inception in 1949, and subsequent
indices have been compared against it.* The
four broad subgroups were revised in 1991 to
improve sensitivity.’

The Stanford Health Assessment Question-
naire (HAQ) is a well-documented self-report
questionnaire,® ° which assesses physical ability
by a total of 20 questions on activities of daily
living. It has been validated in many clinical
trials'® !' and shown to be a strong predictor of
medical care utilisation, work disability and
mortality,’? '* as well as being sensitive to
change.

The Barthel score assesses independence in
both neurological and musculoskeletal dis-
orders. In contrast to the Steinbrocker and
HAQ, it includes questions on bowel and
bladder control. It has proved reliable in a wide
range of chronic diseases,’ ' and predicts
survival, length of hospital stay and progress in
stroke patients.!®

This study was designed to assess how well
the GALS screen reflects functional ability, as
measured by these accepted methods, and to
test reproducibility between observers. A
simple scoring system was added to the GALS
screen to facilitate comparison.

Methods

Patients

Eighty three patients (36 men, 47 women)
were studied in two locations — 60 patients on
a rheumatology ward and 23 in an outpatient
clinic. Mean age was 58 years (range 18-90).
Forty one patients had rheumatoid arthritis
(RA). Eleven patients had osteoarthritis, 11
spinal conditions, 9 inflammatory arthritis or
connective tissue disease, 1 polymyalgia rheu-
matica, 4 soft tissue rheumatism, and 6 had
more than one of the above.

Gals locomotor screen
Each patient was examined by either a senior
house officer or registrar in rheumatology, and
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30 patients were examined by both on the same
day. First the patients were asked three
questions: (1) Have you any pain or stiffness
in your muscles, joints or back? (2) Can you
dress yourself completely without any diffi-
culty? (3) Can you walk up and down stairs
without any difficulty?
The examination section is divided into 7
sections, as follows:
(1) Gait—patient walks 10 yards and turns
around.
(2) Arms appearance.
(3) Arms movement — hands behind head
— arms outstretched
— pronate hands
— make a fist
— oppose thumb to
each finger
— squeeze MCP joints.
(4) Legs appearance — includes callosities of
soles
— test for knee effusion.
(5) Legs movement — patient flexes hip and
knee
— internal rotation of
hip
— squeeze MTP joints.
(6) Spine appearance — including palpation
of supraspinatus
muscle for
fibromyalgia.
(7) Spine movement — lateral flexion of
cervical spine
— bend forward and
touch toes
— palpate lumbar
interspinous distance.
Each of these 7 groups is scored on the
following scale, giving a maximum score of 21.
0 =normal
1 = mild abnormality
2 = moderate abnormality
3 = severe abnormality
For scoring of appearance, joint swelling was
categorised as grade 1, malalignment as grade 2
and deformity as grade 3. For movement, grade
3 was defined as the movement being impossible
or only achieved with severe difficulty.

Functional indices

The Steinbrocker, HAQ and Barthel functional
indices were collated independently by an
occupational therapist (ED). The original
Steinbrocker version was employed.®

Statistics

Correlations between the GALS score and the
functional indices were tested by the Spearman
correlation coefficient. Interobserver variation
was assessed by Spearman correlation and
Kappa statistics.!”

Results

GALS locomotor screen

Responses to screening questions showed that
of 83 patients, 81 complained of pain or
stiffness, 53 had difficulty in dressing, and 69
had difficulty in climbing 5 stairs. The two
patients not picked up by these questions both
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had rheumatoid arthritis in remission. Patients
admitting difficulty with dressing or stairs had
mean HAQ scores of 2:3 and 2-1 respectively,
compared with mean HAQ scores of 0-9 or 0:6
for those without such difficulties.

Mean GALS and HAQ scores were higher
for rheumatoid arthritis (10-7 and 2-3 re-
spectively) compared with the miscellaneous
rheumatic conditions (5-1 and 1-3).

The distribution of GALS scores (fig 1) is
continuous but skewed with a median of 7
(range 0 to 21). In this study group the full
range was employed, as one patient had severe
deforming RA with spinal involvement. By
contrast HAQ scores (fig 2) showed a bimodal
distribution with a large peak at 2:8-3-0.

Correlation of GALS with functional indices
Table 1 shows Spearman r values for GALS
scores correlated with HAQ, Barthel and
Steinbrocker that range between 0-62 to 0-71.
Despite the reduced patient numbers when the
single diagnosis of RA is considered,
correlation remains >0-65 with a similar
significance value. Correlation is less good for
the miscellaneous rheumatic conditions
excluding RA, but is still 0-46 for the HAQ. It
should be remembered that for non-parametric
data, Spearman correlation is preferred, which
depends on rank order rather than on the
absolute values. A scatterplot of GALS against
HAQ is shown for the RA group and the
miscellaneous group (fig 3). Two outlying points
warrant further description. A patient with
polymyalgia rheumatica (PMR) had a GALS
score of 4 and HAQ of 29, and an adult well
adapted to his juvenile onset arthritis (JCA) had
a GALS of 11, and a HAQ of only 0-2, despite
flexion deformities of the knees.

When GALS is broken down into the
individual components (table 2), correlation is
less for the spine (r = 0-34-0-42) than for gait,
arms or legs (0-49-0-64). Comparing the
relative value of assessment of appearance as
opposed to movement, the latter correlates
better with HAQ (r = 0-69 vs 0-54).

Interobserver variation

Interobserver variability was assessed in 30
patients and gave a Spearman correlation of
0-90. Observers agreed on the score for the
individual components of GALS in 70% of
cases or more. The Kappa statistics are shown
in table 3, and were in the moderate to good
range: significance levels were all p <0-001,
except for spine appearance, p < 0-005. The
full range of scores was used for all components
except spine-appearance.

Discussion

The ideal screening test should fulfil three
requirements: simplicity, reliability and valid-
ity. Let us consider each of these in turn.
Certainly the GALS locomotor screen is simple
and quick to perform. It takes only approxi-
mately three minutes once the patient is un-
dressed. Results are also reliable between dif-
ferent observers, when a basic scoring system
is employed. Agreement by kappa statistics
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Figure 1 Histogram to show distribution of GALS scores.
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Figure 2 Histogram to show distribution of HAQ scores.

Table 1 Spearman correlation matrix of GALS v
functional indices (HAQ, Barthel, Steinbrocker)

HAQ Barthel ~ Steinbrocker

GALS

all patients 0-71 0-62 0-65 p <0-001
n=283

GALS RA only 0-69 0-70 0-65 p<0-001
n=41

GALS non-RA  0-46 0-31 0-39
n=42 p<001 p<005 p<0-01

according to the guidelines suggested by
Brennan and Silman'® was in the moderate to
good range for the seven components of
GALS. Intra-observer variability could not be
ascertained as test-retest studies would be con-
founded by changes in the patient’s condition
over time.

This analysis, however, emphasised that
scoring the appearance of the spine is most
prone to variation, and that the full range of
scores tends not to be used. Similarly, in
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developing their minimal rheumatological
screen, Jones et al found poorest agreement for
lateral cervical flexion.> Spinal abnormalities
tend to be more subtle than those in the limbs,
and age-related changes in spinal flexibility in
older patients make differentiation of normal
from abnormal more difficult. The spine also
correlated least well with the functional
indices, although the latter tends to over-
represent limb function.

Approximately two thirds of patients
responded positively to all the screening
questions, and 98% had pain or stiffness. This
high proportion reflects the hospital
population. The questions about dressing and
climbing stairs are sensitive as the HAQ scores
were much higher in patients admitting
problems with these activities.

The third requirement of validity is more
difficult as there is no gold standard for
measurement of function. New measures tend
to be validated by comparison with already
accepted methods. Hence, the significant
correlation of the GALS screen with the
Steinbrocker, Barthel and HAQ methods is
reassuring. Moreover, the GALS screen is
conceptually different in that it assesses
physical abnormality and tests performance of
specific and functionally important movements
instead of relying on the patient’s responses
to questions which may be open to
misinterpretation. Of the three indices, the
HAQ has been most thoroughly investigated.
It correlates well with other measures of health
status and disability, including AIMS,'® Mallya
and Mace index of disease activity in RA,?° and
Functional Status Index.?! The HAQ has been
evaluated in RA and osteoarthritis, although
not in other musculoskeletal disorders. It has
been considered the ‘best buy’ currently
available by one author,?? and for this reason
was included in this study.

In conclusion, the GALS screen does appear
to be a reliable and valid indicator of functional
ability.

Analysis of the individual components of
GALS shows that correlation with the three
functional indices is similar for gait, arms and
legs but less good for the spine. In general,
assessment of movement was a better predictor
of function than was appearance. Although this
difference was not large, it was consistent for
all three indices, and reinforces the impression
that an impairment which is obvious visually,
may not necessarily handicap the patient. It has
also been suggested that the HAQ is more
influenced by upper limb function. This is
supported by the better correlation of HAQ
with GALS-arms (r=0-64) than GALS-legs
(r=0-53), but the small difference suggests
that the HAQ is not excessively biased.

The bimodal distribution of the HAQ scores
is striking and more marked than in other
studies.® This partially represents the high
proportion of inpatients in our study, who
tend to be more disabled than outpatients.
However, two aspects of the HAQ contribute
to this and are highlighted by this study. The
HAQ tends to maximise abnormality by first
counting the worst of a group of responses for
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Figure 3 Scatterplot of GALS against HAQ scores for RA patients (*) and non-RA patients (+)

Spearman correlation coefficient, r= 0-71
JCA = patient with juvenile onset chronic arthritis.
PMR = patient with polymyalgia rheumatica.

Table 2 Spearman correlation of individual GALS
components with functional indices

HAQ Barthel Steinbrocker

Gait r=0-58 0-58 0-56
Arms 0-64 0-55 0-55
Legs 0-53 0-50 0-49
Spine 0-42 0-34 0-42
Total GALS

appearance 0-54
Total GALS

movement + gait 0-69

Table 3  Interobserver variability for components of
GALS. Analysis by kappa statistics

Observed Kappa

proportional

agreement
Gait 0-73 0-62
Arms appear 0-83 0-74
Arms move 0-77 0-63
Legs appear 0-70 0-53
Legs move 0-73 0-52
Spine appear 0-73 0-49
Spine move 0-70 0-51

a particular activity, and secondly by penalising
the use of aids or adaptations. This is not
necessarily a weakness of the HAQ, but it
should be recognised by investigators.

Looking further into the performance of the
GALS screen, the correlation between GALS
and the three functional indices holds across
the spectrum of rheumatic disease, but is
greater when rheumatoid arthritis alone is
considered. This is not surprising, as any index
would perform better in a single selected
population, which reduces the degree of
variation. For instance, polymyalgia rheumat-
ica and fibromyalgia are underscored by GALS
relative to function—other exceptions may

exist, but will still register on the screening
questions. This study was based on an adult
hospital population and therefore further
studies are needed before the findings can be
extrapolated for use in children or the general
population.

GALS is only a screening test, and is not a
substitute for proper locomotor clinical skills.
Demonstration of an abnormality on the
GALS screen should be followed up by further
examination, investigation or specialist
referral, to determine the correct diagnosis and
management. It is, however, a useful tool to
highlight facets of history and examination
which are important for function, and should
improve recognition of musculo-skeletal
disease. The results of this study lend support
to the proposition that the GALS screen
should be employed in undergraduate
education.’ As GALS is readily assimilated by
medical students,* it could provide a ‘hatstand’
of basic musculoskeletal assessment on which
to ‘hang’ more detailed methods of examining
the regional locomotor systems. It could also
provide an aide-memoire for assessing
disability not only in rheumatology but across
the medical specialties. :
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