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shunt) in this group. This compares favourably with a
postmortem study of normal hearts that showed the
incidence of patent foramen ovale to be about 27%.s
We conclude that the presence of a right to left shunt

in a diver without a history of decompression sickness
may be irrelevant. On current information, there is
probably not a case for the routine screening of divers
(or, indirectly, potential divers) for shunts.

We thank Lynne Macbeth for her help in performing the
echocardiographic examinations.
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Plantar power: reproducibility
of the plantar response

J Maher, M Reilly, L Daly, M Hutchinson

Babinski's sign is an established part of neurological
examinations, regarded widely as the key clinical sign
of pyramidal tract disturbance. The specificity and
sensitivity of the sign have never been studied as there
is no standard test to indicate both the anatomical and
the physiological integrity of the descending pathways.
There is, none the less, much evidence linking the
presence of the sign with pure corticospinal tract
lesions.' 2
To be of practical diagnostic value all clinical signs

must be both valid and reproducible. In view of the
inherent difficulties in documenting the validity of
Babinski's sign we examined its reproducibility by
assessing the intraobserver and interobserver variation
in its detection by 24 physicians.

Patients, methods, and results
Twelve patients with multiple sclerosis (five),

cerebral infarction (two), spondylotic myelopathy
(two), Wilson's disease (one), diabetes mellitus (one),
and epilepsy (one) were chosen for the study. Twenty
four physicians (seven consultants and 17 experienced
non-consultant hospital doctors) were divided into six
groups of four. Each group member examined the
same two patients (four plantar responses) on two
separate occasions, making a total of 192 examinations.
The extent of agreement within each group of four
physicians in the first examination of two patients was
assessed (interobserver variation). Intraobserver varia-
tion was based on comparison of the first and second
examinations of the four plantar responses by the 24
physicians. Patients were screened so only their feet
were visible, and physicians were told that they had to
examine four patients (rather than two patients on two
occasions as was the case). Each plantar response was
graded as upgoing or downgoing; an equivocal response
was not accepted.

For statistical analysis the x statistic was calculated.
This is a measure of agreement and can be interpreted
as the percentage agreement beyond chance. A x value
of 100% implies perfect agreement between observers,
a value of 0% agreement due purely to chance. A x for
interobserver variation was calculated in each of the six
groups of four physicians using the results from the
first examination. The overall x was based on averaging
these six estimates. For intraobserver variation a x
statistic was calculated for each of the 24 physicians
based on the duplicate interpretations of the four
plantar responses. These 24 x values were averaged to
give an overall measure of intraobserver variation.
Details are to be found in Fleiss.3 Results were
expressed as 95% confidence intervals.

Interobserver variation-In only 50% of the examina-
tions was there total agreement between the four
doctors (table). The average percentage agreement
beyond chance was 16-7% (0 4% to 33 0%).

Agreement between physicians on nature of plantar responses (inter-
observer variations) and by each physician examining four plantar
responses on two occasions (intraobserver variation)

Interobserver variation Intraobserver variation

Extent of No of plantar No of
agreement between No of plantar responses that physicians

four physicians responses agreed agreeing

Complete 12 4 14
3/1 split 7 3 6
2/2 split 5 2 3

1 1

Total 24 Total 24

Intraobserver variation-Fourteen physicians agreed
completely with their assessments of all four plantar
responses on the two separate occasions (table). The x
statistic averaged over the 24 physicians was 59-6%
(39-6% to 79-6%).

Comment
Our data indicate that experienced physicians often

disagree about the nature of the plantar response.
Though intraobserver consistency was somewhat more
impressive, our results clearly call into question the
clinical value of this established sign. Other explana-
tions for our findings are that (a) the physicians were
not experienced in eliciting the sign or (b) the plantar
responses in our patients were intrinsically variable.
However, we deliberately chose physicians with some
years of clinical experience, all ofwhom were members
or fellows of a royal college, and the patients studied
were those from a neurology ward who were deemed by
us to have definite plantar responses of one or other
type.
A high frequency of extensor plantar reflexes, with-

out other pyramidal tract signs, has been reported in a
population ofelderly patients with psychiatric disease.4
McCance et al noted that the reproducibility of the sign
was poor and cautioned against overemphasising its
value in this age group. Nathan and Smith counselled
that the plantar reflex should be interpreted only as
part of the complete physical examination5 and our
study reemphasises the difficulty in basing clinical
decisions on any single physical sign.
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