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The visual analogue scale in the assessment of grip
strength
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SUMMARY The accuracy of information derived from a visual analogue scale has been assessed by
comparing the measured grip strength of 100 subjects against their estimate of grip strength scored
on a visual analogue scale. There was relatively poor correlation between the measured and assessed
values, suggesting that similar inaccuracies may occur when the scales are used to assess subjective
phenomena.

Difficulty in the measurement of subjective pheno-
mena has led to the development of several different
scales designed to allow quantitation of symptoms.
Simple descriptive scales using 4 or 5 points have
been widely used. Numerical rating scales using up to
20 points allow for greater sensitivity than the
descriptive scale and, more recently, further sen-
sitivity has been catered for by the introduction of
the visual analogue scale (VAS). This last scale is a
10 cm line whose extreme limits are delineated by
perpendicular lines. In order to assist the user of
the scale each end carries a verbal description of the
intensity of the symptom. The scale may be used
horizontally or vertically.

Visual analogue scales have been used widely in
rheumatology to assess pain (Huskisson, 1974;
Scott and Huskisson, 1976) and function (Huskisson
et al., 1976). They have also been widely used in
psychiatric practice to evaluate subjective phenomena
such as mood, anxiety, and depression. To our
knowledge, no attempt has been made to quantitate
the accuracy of information derived from visual
analogue scales. The present study was designed to
test this aspect by comparing the response on a
visual analogue scale against a measurable variable,
namely grip strength.

Methods

One hundred subjects participated in the study. The
group consisted of 7 healthy individuals and 93
patients with a variety of rheumatic diseases. The
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grip strength in the dominant hand was estimated
clinically by asking the subject to grip, as tightly as
possible, 3 fingers of a medically qualified observer.
The oberver estimated the grip strength in milli-
metres of mercury (mm Hg) corresponding to the
objective method described below and on a 4-point
verbal scale-very weak, weak, normal, or strong.
A second observer then measured the grip strength
objectively using a sphygmodynamcmeter. The
instrument consisted of a sphygmomanometer
cuff folded on itself and taped permanently in
position. The cuff was inflated until the column of
mercury rose to 30 mm. The patient then squeezed
the cuff with the unsupported dominant hand on 3
occasions at intervals of 10 s. The maximum height
of the mercury column achieved on each occasion
was noted and the grip strength taken as the mean
of the second and third readings. The scale on the
sphygmomanometer was hidden at all times from
the subject under investigation. A third observer
asked each subject, after careful explanation, to
score his grip strength on a 9 cm vertical visual
analogue scale, the extremes of which were marked
as 30 mm (the initial starting level) and 300 mm
(the maximum score possible using the sphygmo-
dynamometer). In addition, each subject was asked
to score his grip strength on the 4-point verbal scale
previously described. The 3 observers operated
independently at all times to ensure the 'blind'
nature of the assessment.

Results

For the purposes of the analysis the results derived
from patients' and physician's assessments have
been estimated separately.
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Table 1 Results based on patients' assessments

Very weak (n =6) Weak (n =34) Normal (n =43) Strong (n =17)

Measured grip strength (mm Hg) 71-2 + 18-2 100-6 ± 9-2 198-2 ± 11-7 268-2 ± 11-4
VASscore(mmHg) 115.5± 19-4 129-4± 8.2 182-1 ± 7.7 240-4± 11-7
Correlation coefficient (r) 0.5651 0.0219 0.4918 0-4017
between measured and assessed scores (P = NS)* (P = NS)* (P < 0-001) (P = NS)*

*NS = not significant.

Table 2 Results based on physician's assessments

Very weak (n= 7) Weak (n =30) Normal (n =25) Strong (n =38)

Measured grip strength (mm Hg) 56-9 ± 4-9 82-4 ± 4 9 159 4±9-6 265.1 ±70
Physicians assessment (mm Hg) 47.1 ± 4.1 79.5 ± 4.8 183-2 ± 8-2 281.8 ± 4.3
Correlation coefficient (r) 0-6974 0.1942 0-6126 0.5598
between measured and assessed scores (P < 0.05) (P = NS) (P < 0.001) (P < 0.001)

Table 1 shows the results derived from the
patients. In the 6 subjects who considered their grip
to be very weak, there was no significant cor-
relation between the measured and assessed scores.
Thirty-four patients considered that their grip was
weak. In this group no significant correlation was
noted between the measured and assessed scores,
and there was no significant difference between the
measured or the assessed readings in the 'very weak'
and 'weak' groups. In 43 subjects the grip was
thought to be normal. Both measured and assessed
values were significantly greater than the cor-
responding readings in the 'weak' group (P< 0 *001).
Within the 'normal' group there was a significant
correlation between the measured and assessed grip
strength readings. The remaining 17 subjects con-
sidered that they had a strong grip. The values
obtained were again significantly higher than the
corresponding readings in the normal group
(P < 0 001). Within the 'strong' group there was no
significant correlation between the measured and
assessed values.

Table 2 summarises the results derived from the
physician's assessments. Seven subjects were thought
to have a 'very weak' grip, and a significant cor-
relation was demonstrated between measured and
assessed values. In the physician's opinion, 30
subjects were considered to have a weak grip. The
measured and estimated values were significantly
higher than the corresponding values in the 'very
weak' group (P < 0-001). No significant correlation
between the measured and assessed values was
noted within this group. In 25 subjects the grip was
considered to be normal, and both values were
significantly higher than in the 'weak' group
(P < 0-001). A significant correlation was demon-
strated between the measured and assessed values

Table 3 Correlation matrix for pairs of 'measurements'

Physician's Measured Patients'
assessment grip VAS

strength score

Physician's assessment 1-0000 0-9177 0-6192
(P<0.001) (P<0-001)

Measured grip strength 1*0000 0.6385
(P<0-001)

Patients' VAS score 1.0000

in the 'normal' group. Finally, 38 subjects were
thought by the physician to have a 'strong' grip.
The values were again significantly higher than in
the 'normal' group (P < 0-001). Significant cor-
relation was noted between the measured and
assessed values in the 'strong' group.

Using the descriptive scales, there was agreement
between patient and physician in 59 instances, a
difference of one grade in 36 cases, and of 2 grades
in only 5 instances. Table 3 shows the overall
correlation coefficients for each pair of measure-
ments in all subjects.

Discussion

The results demonstrate several interesting points.
Overall, the physician's performance was superior
to that of the patients, as demonstrated by the
better separation of the groups and more frequent
demonstration of a positive correlation between the
assessed and observed values for grip strength. Poor
separation of groups (defined on a descriptive basis)
using VAS has previously been demonstrated for
pain (Downie et al., 1978). The relatively poor
performance by patients when evaluated against a
quantifiable variable suggests that the use of the
VAS in assessment of subjective phenomena may be
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subject to similar inaccuracy. It is, however, gener-
ally agreed that the VAS is the most sensitive index
for the estimation of pain (Huskisson, 1974).
On the basis of the present study it would seem

that more meaningful results might be obtained
when using such scales on a serial basis to record
changes in symptoms by allowing the patient to
have access to his previous scores.
The results also suggest that the qualified physician

is capable of making a reliable subjective assessment
of at least one of the standard variables used in the
assessment of the patient with arthritis.
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