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Table 1 Demographic factors and electrophysiological variables stratified by responders and non-responders and then by
cases and controls (mean (SD))

(+) Median (-) Median (+) Median (-) Median
mononeuropathy mononeuropathy mononeuropathy mononeuropathy
(responders) (responders) (non-responders) (non-responders)

Factors n = 49 n = 59 n = 26 n = 17

Age 41-7 (9 2) 40-1 (9 5) 41-2 (8 6) 39-3 (10-6)
Sex (% male) 33 36 25 29
Right hand dominant (%) 88 86 85 86
Median sensory peak latency (ms) 4-0 (0-7) 3-1 (0 2) 4 0 (0 5) 3 2 (0 2)
Ulnar sensory peak latency (ms) 3-2 (0 3) 3-1 (0 2) 3-2 (0-3) 3 2 (0 2)
Median-ulnar latency difference (ms) 0-8 (0-6) 0 01 (0 1) 0-8 (0-5) 0-01 (0 1)
Body mass index (kg/m2) 29-9 (5 6) 27-8 (3-9) 31 3 (7 5) 27-8 (6-2)
Repetition level 4-5 (2-8) 4-2 (2 6) 3-9 (3-0) 4-0 (2 9)
Months offollow up 17-4 (6-2) 17-1 (6-8) 15-1 (6-3) 15 8 (6-2)

gers during the follow up period. One case
reported symptoms in the right hand at follow
up. However, this hand had a normal nerve
conduction study at baseline (only the left
hand was abnormal), and so this subject was
not considered to be a positive responder.
Even ifhe was included as a positive responder
among the cases, the results and subsequent
analysis was not significantly changed. It could
be argued that this subject should be counted
as a positive response for the controls; this
would further strengthen our conclusions. All
other cases had symptoms in a hand that was
initially found to be abnormal. Table 2 shows
the percentage of workers who reported symp-
toms. Twelve per cent of cases developed
symptoms compared with 10% of controls but
the difference was not significant, X2 = 0-12,
P = 0-73. The matched pair analysis gave
similar results. None of the workers who
reported symptoms stated that they changed
their job or work activity because of their new
symptoms.
When a subset of cases, who met a more

stringent definition of abnormal (a difference
of 0-8 ms instead of 0-5 ms), was analysed
only two of 27 workers (7%) had symptoms
during the follow up period (table 2). There
was no significant difference between cases
and controls under the new definition (X2 =
015, P = 070).

Table 2 Workers who had hand orfinger symptoms in thefolow up period stratified by
present or absence ofa median mononeuropathy (defined by 0 5 and 0-8 ms difference
between median and ulnar sensory peak latencies)

(+) Median (+) Median
Follow up mononeuropathy mononeuropathy
symptoms in (0 5 ms (0-8 ms (-) Median
hand orfingers difference) difference) mononeuropathy Totals

None (n (%)) 43 (88) 25 (93) 53 (90) 96 (88)
Present (n (%)) 6 (12) 2 (7)t 6 (10) 12 (12)
Totals 49 27 59 108

* 2= 0.12, P = 073.
tX1 = 0-15, P = 0-70.

Table 3 Logistic regression model with presence offolow up symptoms as the dependent
variable and the remaining independent variables after a backward stepwise logistic
regression

Independent
variables Odds ratio SEM z P > z (95% CI)

Rep 1-35 0-19 2-19 0 03 (1-03 to 1-77)
BMI 1-07 0-08 0-94 0-35 (0-92 to 1-24)
MS amp-R 0 94 0-04 -1-42 0-16 (0-87 to 1-02)
MS lat-R 0-27 0-21 -1-61 0 11 (005 to 1-32)
MoFU 1 19 0-08 2-49 0 01 (1-04 to 1-36)

BMI = body mass index; Rep = repetition rating; MSamp-R = median sensory amplitude-
right; MoFU = months follow up; MS lat-R = median sensory peak latency-right.
Log likelihood = -29-39; N = 104; X2 = 15-6; probability > X2 = 0-008; pseudo R2 = 0-210.

The point estimate of the difference between
cases and controls in terms of percentage of
workers who developed symptoms at follow up
was 2% (10% v 12%). A sample size of over
500 workers per group would be required to
have sufficient power (1 -,B = 0 8, a = 0 05)
to definitively state whether a difference of five
percentage points was significant. In our opin-
ion a difference of five percentage points is not
sufficient to justify the use of sensory nerve
conduction studies as a preplacement exami-
nation. If the true point estimate was 10%
among controls, then our sample size of 100
would have enough power (1-fl = 0 8, a =
0 05) to detect a difference of 20 percentage
points, or a point estimate of 30%, among
cases.
Among responders, those who reported and

those who did not report symptoms did not
differ for age, sex, hand dominance, body mass
index, repetition level, and electrophysiological
variables, but there was a trend for duration of
follow up and to a lesser extent repetition level.
Workers who reported symptoms (n = 12)
were followed up for a mean (SD) of 21-5 (4*3)
months with a repetition level of 5-6 (2 7)
compared with workers without symptoms (n
= 96) who were followed up for 16-8 (6 6)
months (t = 2-4, P = 0 02), and had a repeti-
tion level of 4-2 (2 7) (t = 1-8, P = 0 08). A
logistic regression model of responders that
included all demographic, electrophysiological,
anthropometric, and ergonomic factors was
not significant; these factors did not help to
predict who would develop symptoms. When a
backward stepwise logistic regression was run,
the model was significant but only months of
follow up and repetition level were significant
factors at the 0-05 level (pseudo R2 = 0-21,
P = 0-008 (table 3)). Baseline electro-
physiological results were not significant in
this model. When controlling for other factors
in the model, the estimated relative risk was
1-19 for reporting symptoms for each
additional month of follow up and 1-35 for
each unit of repetition on the scale of 1-10.
For example a subject screened at 18 months
was 2-8 times as likely to report symptoms
than a worker with 12 months of follow up.
A worker in a job with a repetition level of
8 was 4-5 times as likely to report symptoms
at follow up than a worker with a job at the
repetition level of 3. A stratified analysis of
only workers with a high repetition rating
(> 6.0) failed to show a relation between an
abnormal nerve conduction study and the
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development of symptoms during the follow
up period (XI = 0-84, P = 0 36).

Discussion
To our knowledge, this is the first prospective
study to examine if an abnormal finding of
median mononeuropathy during screening of
active workers is predictive of whether a
worker is more likely to develop symptoms
consistent with CTS in the future. We found
that nerve conduction studies are not useful
for this purpose among asymptomatic work-
ers. Asymptomatic workers with an abnormal
median sensory evoked response are no more
likely to develop symptoms consistent with
CTS than workers with a normal median sen-
sory nerve conduction. Therefore, in our opin-
ion, there is no justification for preplacement
nerve conduction studies among active work-
ers because such studies do not predict who is
more likely to become symptomatic.
The presence of median mononeuropathy

does not define CTS as this is a clinical pre-
sentation and in our opinion must include
symptoms. This study does not support the
concept that an electrophysiological abnor-
mality is a preclinical marker for workers who
will go on to develop symptoms consistent
with CTS. Even a more stringent definition of
a median mononeuropathy, 0-8 ms difference,
did not distinguish cases from controls for
incidence of symptoms during follow up. The
mean follow up was 17 months, which we
think was sufficient to allow expression of
symptoms if there was a true relation between
abnormal median sensory response at baseline
and subsequent development of symptoms
consistent with CTS. There was a trend that
workers who became symptomatic were fol-
lowed up for a longer time and had a higher
repetition rating for their job but there was no
difference between cases and controls for
duration of follow up or repetition level.
Two possible explanations for the unexpect-

edly high prevalence of median mononeuropa-
thy in this working population are: that the
hospital based normative data is "super-
normal" and cannot be applied to the working
population; or that workers with slowly pro-
gressive problems of the median nerve within
the wrist do have a physiological abnormality
but do not show the same symptoms of numb-
ness and tingling that is associated with acute
CTS.

For the first explanation, nerve conduction
tests used for screening active workers may
have an unacceptable level for specificity and
the cut off for defining abnormality may need
to be changed. The fact that a more stringent
definition of a median mononeuropathy, a
0O8 ms cut off, did not enhance the pre-
dictability of identifying who develops symp-
toms argues against this explanation. An even
higher cut off may be tested, but although this
may raise the specificity of the test, it would
definitely lower the sensitivity.
The second possibility suggests that a very

slowly progressive injury to the median nerve,
as a result of cumulative trauma and localised

ischaemia, may cause a prolongation of the
action potential of the median sensory nerve
but may not be related to the sensory symp-
toms that typify CTS. In an experimental
model, the symptoms of CTS have been
shown to be secondary to transient conduction
block secondary to local ischaemia. 19 20
Perhaps, in a slowly evolving demyelinating
process related to repetitive wrist movement,
there is no conduction block and related
symptoms of CTS. This raises the interesting
issue of whether these workers should be
treated. Stetson et al2I did report a difference
in the nerve conduction studies among asymp-
tomatic industrial workers compared with
business executives. A group of industrial
workers with a high exposure to hand intensive
activity had a smaller median sensory ampli-
tude and longer median sensory latencies than
a group of executives with minimal exposure
to repetitive hand activity. This implied that
work activity placed the median nerve at risk
due to repetitive activity and subsequent
changes within the carpal canal. Perhaps
workers should be treated as a unique popula-
tion with the development of new norms for
this population.
To date, there are no studies which define

or characterise the natural history of median
nerve function and hand symptoms among
active workers. We do not know if a median
mononeuropathy in a worker without symp-
toms is potentially harmful but it does not pre-
dict who will become symptomatic. Should
the abnormal electrophysiological findings be
ignored or is there reason to treat the person? A
prospective cohort study would help to define
the natural history of workers by changes in
their median sensory nerve conduction over
time related to symptoms, functional disabil-
ity, hand activity, and other possible covari-
ates.
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Vancouver style
All manuscripts submitted to Occup Environ
Med should conform to the uniform
requirements for manuscripts submitted to
biomedical journals (known as the
Vancouver style.)

Occup Environ Med, together with many
other international biomedical journals, has
agreed to accept articles prepared in accor-
dance with the Vancouver style. The style
(described in full in the BMJ, 24 February
1979, p 532) is intended to standardise
requirements for authors.

References should be numbered consec-
utively in the order in which they are first
mentioned in the text by Arabic numerals
above the line on each occasion the refer-
ence is cited (Manson' confirmed other
reports2'-- . . .). In future references to
papers submitted to Occup Environ Med

should include: the names of all authors if
there are seven or less or, if there are more,
the first six followed by et al; the title of
journal articles or book chapters; the titles
of journals abbreviated according to the
style of Index Medicus; and the first and final
page numbers of the article or chapter.
Titles not in Index Medicus should be given
in full.

Examples of common forms of refer-
ences are:
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