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ated with chronic bronchitis.I' This may
explain our finding of an association of symptoms with employment in production jobs
but not with self reported exposure to dust.
All of the subjects in this study who
reported grade I byssinosis were employed in
the production areas of the cotton mill (table
2). The symptom of increased cough with
return to work after two days off may also
occur in byssinosis, but is not a defining
symptom. The low frequency of reported
byssinosis symptoms may have been affected
by the rotating shift schedules of production
workers in these mills complicating the
reporting of these symptoms. The time off
during the weekly break (48 hours) is less
than the usual weekend break (about 60
hours) of British cotton textile workers in
whom these symptoms were originally
described, and might reduce the severity of
symptoms reported on returning to work.
Previous investigations of respiratory
health in cotton textile workers have included
analysis of the role of active smoking, but
have not evaluated the role of other potential
determinants of respiratory symptoms. To
our knowledge, no previous studies have
examined the contributions of air quality in
both the work environment and home environment to respiratory illness in the same
group. Our study concurrently assessed
domestic passive cigarette smoking and the
use of coal burning heating and cooking
stoves in the same population. The ability to
assess these multiple determinants of symptoms may have been possible in part because
the women were all non-smokers, because of
their homogeneity in age and socioeconomic
state, and because of the large sample size.
Each of these environmental factors-occupational exposure, home passive smoke, and
home coal heating-contributed significantly
to the chronic respiratory symptoms found.
Exposure to cotton, even in modern mills,
leads to an increase in prevalence of respiratory symptoms, in non-smokers as well as
smokers. These symptoms may be associated

with increased risk of chronic obstructive
pulmonary disease. Hence, efforts to control
dust exposures in the modern cotton textile
industry remain important.
This work was supported in part by NIOSH ROI OH02421,
NIEHS ES00002, and NHLBI/Division of Lung Diseases
Preventive Pulmonary Academic Award HL02316.
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early detection or attempts to improve repair
mechanisms and to avoid further carcinogenic insults are the obvious approach. If
there is a real possibility that it is due in part
to persistence of nickel in the submucosa,
then, perhaps, attempts to remove the
deposits of nickel might have a part in a preventive programme. The removal of nickel by
the local application of a chelating agent is
one such possibility. This would not, however, be effective if the nickel is in particulate
form. This was investigated by placing small
quantities of fine particles of nickel subsulphide and nickel oxide in 10 ml 2% EDTA
with the pH adjusted to 4 5, 7T0, 8-0, and
9 0. The suspensions were shaken periodically over four days. Nickel was readily
detected in the supranatent fluid, but there
was no visible depletion of the solid material.
Although removal from exposure does not
lead to a diminution of risk, it is, of course, a
most important preventive health measure as
the increasing risk with continual exposure is
eliminated.
Finally it is stressed that workers who have
been employed in an area of the nickel industry where there is an excess risk of cancer
must be studied separately from the rest of a
cohort of nickel workers. This was the
approach used by Roberts et al.12 Failure to
do so may generate apparent excess risks of
cancer in other parts of the process when
such risks do not, in fact, exist.

We are grateful to the Joint Occupational Health Committee
of the International Nickel Company for support in the development of this project and to Diane Johnson for measuring
the solubility of nickel particulates.
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been reported in dental technicians and associated with exposure to crystalline silica and
metallic particulates.'1615
In summary, for the first time, work as a
dental technician has been linked with an
increase in concentration of non-fibrous mineral particles in BAL fluid. These results have
a practical implication: the measure of nonfibrous mineral particles in BAL fluid could
be used to evaluate occupational exposure in
dental technicians. A further step should be
to study the association of BAL fluid dust
concentration with the risk of developing a
lung disease. The BAL fluid procedure in
conjunction with energy dispersive x ray
microanalysis could then be a useful tool for
the aetiological diagnosis of interstitial lung
disease. Standardisation in BAL fluid sampling and mineralogical analysis will allow
guidelines to be created about the significance
of particle concentrations in BAL fluid in
terms of risk of lung disease.25
We are very grateful to Marie-Annick Billon-Galland and
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Paris) who worked on the BAL fluid analysis and to the colleagues who's patients have been included in this study. We
also thank Professor Alan Ross for his critical comments
about statistical analysis.
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Sensorineural objective tests in the assessment of hand-arm vibration syndrome

Conclusions
(1) For the accurate assessment (staging)
and the differential diagnosis of the sensorineural component of HAVS, the use of
multiple sensorineural tests requiring special
instrumentation has been justified.
(2) Aesthesiometry, TNZ thresholds, and
GRIP were found to distinguish stages 0 and
1 from stages 2 and 3, individually but preferably in combination.
(3) For the tools used by the subjects in
this survey analyses of the data from AESTH
and TNZ showed that examination of one
digit may lead to erroneous conclusions. For
the work processes involved in this survey,
the importance of examining the second
(forefinger) and the fifth (little) finger, if all
digits are not to be tested, is stressed.
(4) In keeping with the recommendation of
the Working Party of the Faculty of
Occupational Medicine for medical monitoring of vibration exposed populations, the
association between the results of the sensory
tests described here and the final staging supports the use of multiple tests for routine
monitoring and for the prevention of the
development of advanced cases. In our view
the initial expenditure on instrumentation has
been fully justified.
We are greatly indebted to the Directors of Babcock Energy,
Renfrew, Scotland and their safety, personnel and engineering
departments for their support. Our thanks are also due to the
staff of the medical department of Babcock Energy.
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