






Diagnostics of hand-arm system disorders in workers who use vibrating tools

rate models for risk evaluation. Also, in all
likelihood, there are different relations for vas-
cular and neurological disorders.

If the concept of dose is used to evaluate
exposure, attention must be paid to the follow-
ing questions.

Effective exposure-Ideally, this is only that
part of the vibration which actually reaches the
target organ. However, it is often difficult to
identify the tissue within the hand-arm system
where the lesion is producing the symptoms.
In any case, only that time each day should be
considered when the tool is in close enough
contact with the hand for substantial vibration
to be absorbed. This is most often consider-
ably less than the estimation by the worker,
and careful time studies are therefore a pre-
requisite for a meaningful dose measure.

Duration-For how many days a week,
weeks a year, and for how many years has
effective exposure to vibration occurred?

Internittency-Did the work contain breaks
significantly long enough to allow recovery
from the harmful influence of vibration to take
place?

Vibration character-What was the character
of the vibration (frequency, percussive, or
non-percussive, etc)?
A seemingly straightforward way of evaluat-

ing dose is to multiply the total number of
hours of effective exposure by a figure that
tells something about vibration intensity-for
instance, 12 000 hours times the acceleration
of, say, 10 m/s2. However, if intermittency is
not taken into account, these two variables are
likely to be non-commensurable and a dose
measure determined in this way is therefore
likely to be misguiding.
The time factor may influence exposure-

response relations in different ways. In a com-
parison between predicted and observed
occurrence of white fingers among dockyard
workers,47 no particular model for time depen-
dency was found to yield a good explanation
for the relation. The results did not confirm
that the frequency weighting or the time
dependency as given in the current standard
for the measurement of vibration exposure,
ISO 5349,49 are appropriate.
The methods recommended in the current

standard are only partly supported by scien-
tific observation,4'3 49 and no warning is given
that the methods may require change with
improved knowledge49; amendments such as
changes in time dependency and frequency
weighting seem necessary.

There is as yet only sparse epidemiological
evidence of the beneficial effect of intermit-
tency in the vibration exposure, but simple
physiological deliberations tell us that there
should be such an effect because of the chance
for recovery of organ function before perma-
nent damage has been done. The ISO 5349,
however, does not consider this idea.
A disadvantage has been pointed out49 with

the use of energy equivalent magnitude, re-
commended with the tacit assumption that
variations in exposure to vibration during the
working day are unimportant. Without any
change in vibration magnitude, the same four

hour energy equivalent exposure may come
from one continuous exposure or from a
cumulative exposure of the same total dura-
tion produced by individual exposures that
each last a few seconds and are separated by
rest periods. It is concluded that the potential
harmfulness may not be the same in the two
exposures.
Some of the deficiences of the risk predic-

tion model in the annex A of ISO 5349, are
epidemiological and statistical.44 They con-
cern overestimation of risk caused by the use
of latency as an effect variable, underestima-
tion because a possible healthy worker effect
was ignored, and diagnostic uncertainties. As
well as the fact that the effects of different
axes of vibration and contact forces have not
been taken into account in the construction of
the standard itself,9' the accuracy and scien-
tific background of the model can be ques-
tioned on several other grounds.4446 Many
factors contribute to the effects of vibration on
the hand, and it has been pointed out50 that
the individual or combined effects of these
factors are not easily discernible from a
reanalysis of average values contained in pub-
lished data. The statistical techniques needed
to identify the relations require access to the
raw data for each exposed person.
Predictions, furthermore, should not be
expected to be accurate because of the wide
variation between subjects within the many
variables, and the absence of standardised
means for combining (or averaging) the differ-
ent exposure patterns of individual people
within a group.

In summary, it is clear that it is not possible
to specify the accuracy of the risk prediction
model discussed here,5' and that separate
models will have to be established52 for vascu-
lar and neurological disorders in work with
different tools and work processes.

Ongoing studies on exposure-response
relations-There are encouraging studies
going on that may advance our knowledge of
the all important relation between occurrence
or severity of neurological symptoms and the
exposure to vibration.

In a study on neurological disturbances in
the hands of workers who use grinders and
chipping hammers,53 the frequency of people
without symptoms was found to decrease with
increasing cumulative exposure to vibration.
In the group with the strongest exposure, 12%
of the workers had severe symptoms of dif-
fusely distributed neuropathy with an odds
ratio of 6-4 (95% confidence interval 1-9 to
21) when non-exposed workers were used as
reference.

In a follow up study on the same cohort,54
vibrotactile perception thresholds at frequen-
cies between 8 and 500 Hz were measured.
The result did not show a clear relation
between exposure to vibration and individual
vibrotactile deficiency, and it was not possible
to establish an exposure-response relation on
the basis of the present results alone.
However, a fourfold increase in the relative
risk for deteriorated vibrotactile sensitivity
was found at frequencies above 40 Hz, when
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the group with greatest exposure was com-
pared with non-exposed workers.

In an epidemiological study of stonework-
ers,55 symptoms of VWF were found to be
strongly related to exposure to vibration, and a
monotonic exposure-response relation could
be shown. Although caution was expressed
that the findings were based on a cross sec-
tional study, a relatively simple relation was
suggested. Its time dependency is such that, if
vibration magnitude were doubled, a halving
of the years of exposure would be required to
produce the same prevalence.
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Occupational and Environmental Medicine and the
electronic age

OEM has an Email address which is
100632.3615@compuserve.com. We wel-
come contact by Email, including letters to
the editor. Some of our reviewers already
send us their reports by Email, helping to
speed up the peer review process.
We are moving towards electronic pub-

lishing and for some months now we have
been asking authors to send us their revised
papers on disk as well as a hard copy. I am
delighted to report that nearly all our

authors are managing to comply with this
request. Oddly enough, the few authors
who have not sent us a disk version of their
revised papers have been almost exclusively
from the United Kingdom. I would be
interested in suggestions for why this might
be. Perhaps United Kingdom based
authors read our correspondence and
instructions less assiduously? Watch for
revised Instructions to Authors.

The Editor
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