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Pleural malignant mesothelioma and non-occupational exposure to asbestos in Casale Monferrato, Italy

14
15
16
17

18

Scelsi M, et al. Malignant mesothelioma of the pleura.
Consistency of the histopathological diagnosis and interobserver variability. J Clin Pathol 1995 (in press).
Jones JSP, Lund C, Planteydt HT. Diffuse malignant
mesothelioma. In: Jones JSP, ed. Colour atlas of
Mesothelioma. Lancaster: MTP Press, 1985.
Huncharek M. Changing risk groups for malignant
mesothelioma. Cancer 1992;69:2704-1 1.
Istituto Ricerche Economiche e Sociali (IRES). Internal
report on the estimated population by age, sex and town.
Torino: IRES, 1988.
Smith PG. Comparison between registries: age standardised rates. In: Parkin DM, Muir CS, Whelan SL, Gao
Y-T, Ferlay J, Powell J eds. Cancer incidence in five continents. Vol VI. Lyon: IARC 1992. (IARC Sci Publ No
120.)
Crosignani P, Gatta G, Sant M, Vigan6 C, Speciale D,
Colombo G, et al. Registro Tumori LombardiaProvincia di Varese. In: Zanetti R, Crosignani P, eds. 17
cancro in Italia. I dati di incidenza dei Registri Tumori
1983-7. Torino: Lega Italiana per la Lotta contro i

367

Tumori-Associazione Italiana di Epidemiologia, 1992:
268-83.
19 Vercelli M. I tumori della pleura. In: Zanetti R, Crosignani
P, eds. I cancro in Italia. I dati di incidenza dei Registri
Tumori 1983-7. Torino: Lega Italiana per la Lotta contro i
Tumori-Associazione Italiana di Epidemiologia, 1992:
179-81.
20 Boutin C, Rey F. Thoracoscopy in pleural malignant
mesothelioma: a prospective study of 188 consecutive
patients. Cancer 1993;72:389-93.
21 Andrion A, Betta PG, Donna A, Magnani C, Mollo F,
Scelsi M, Terracini B. Observer variability in the interpretation of histological and immunohistochemical features of malignant mesothelioma [abstract]. Path Res
Pract 1993;189:630.
22 Zanetti R, Crosignani P, eds. II cancro in Italia. I dati di
incidenza dei Registri Tumori 1983-7. Torino: Lega
Italiana per la Lotta contro i Tumori- Associazione
Italiana di Epidemiologia, 1992:94-5.
23 Busto I. Ricostruzione del ciclo produttivo dell'Eternit.
BoUettino Associazione Esposti Amianto 1990;4:7-1 1.

Instructions to authors
Three copies of all submissions should be
sent to: The Editor, Occupationa and
Environmental Medicine, BMJ Publishing
Group, BMA House, Tavistock Square,
London WC1H 9JR, UK. All authors
should sign the covering letter as evidence
of consent to publication. Papers reporting
results of studies on human subjects must be
accompanied by a statement that the
subjects gave written, informed consent
and by evidence of approval from the
appropriate ethics committee. These papers
should conform to the principles outlined
in the Declaration of Helsinki (BMJ 1964;
ii: 177).

If requested, authors shall produce the
data on which the manuscript is based, for
examination by the Editor.
Authors are asked to submit with
their manuscript the names and
addresses of three people who they
consider would be suitable independent
reviewers. They will not necessarily be
approached to review the paper.
Papers should include a structured
abstract of not more than 300 words,
under headings of Objectives, Methods,
Results, and Conclusions. Please
include up to three keywords or key
terms to assist with indexing.

Pre-existingfibrosis and lungffunction

only to the FEV1/Ht2 slope. It is highly probable that the acceleration of annual decline in
FEVI by smoking reflects obstructive changes
in the respiratory system. In the case of preexisting pulmonary fibrosis, however, the progression of restrictive disorders might be, at
least in part, responsible for the acceleration,
although its contribution to the FEV,/Ht2
slope was about twofold larger than that of
smoking.
In conclusion, no definite evidence was
obtained that supports the possibility of an
interaction of pre-existing mild pulmonary
fibrosis and low exposure to chrysotile
asbestos on the accelerated annual decline of
FEVy and FVC. Even if it is mild and stable,
however, pre-existing pulmonary fibrosis is an
independent risk factor for accelerated annual
decline of FEVy irrespective of exposure. As
this study was based on only a few subjects,
and past exposure before the start of the study
was not considered, further investigation is
needed to confirm the results.
This study was presented, in part, at the 24th International
Conference on Occupational Health, Nice, 1993. Partly
supported by Takeda Science Foundation, Japan.
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Table 2 Odds ratios of 16 cases (more
daughters than sons within a family) compared
with 27 controls (43 sons) for exposure variables
Variable

Odds ratio
(95% CI)

Spraying days 1990
18-4 (1-72-196)
(30 days)
Cross current sprayer
1-7 (1-05-2-59)
(10 days/y)
Herbicide sprayer (5 days/y) 3-6 (1-10-11-6)
(Manual) knapsack sprayer
2-2 (1064-66)
(5 days/y)
Metiram (1 spraying/y)
1-3 (1-05-1-61)
Azinphos-methyl (0/1)
4-4 (1-11-17-3)
Paraquat (0/1)
>5-6* (>5 6-< 13-4)

*Paraquat was used by all families with more
daughters compared with 74% in the control
group.

ratio for gravidity (OR 1-35, 95% CI
0 92-1 99) was not significant and adjustment did not influence the regression coefficient or standard errors of variables of
interest, only crude ORs are given.
No relation was found for most of the
variables studied in our time to pregnancy
study, but the results suggest a relation
between use of a cross current airblast
sprayer (days/y) (OR= 1-3, 95% CI
0-96-1-72) and use of a herbicide sprayer
(days/y) (OR= 2-0, 95% CI 1-08-3-76)
and production of daughters. Also we compared families with more daughters than
sons with the other families. Instead of
gravidity we corrected for the number of
children within a family (OR = 1-23, 95%
CI 0-66-2-31). As some families also conceived children before the time of the study
(1978-90) number of children is a surrogate measure for gravidity. Because differences with or without adjustment were
small, table 2 gives only crude ORs. For the
43 families a relation was found between
the number of days with use of a herbicide
sprayer (days/y), a cross current airblast
sprayer (days/y), and a knapsack sprayer
(days/y) and the number of daughters within
a family. When comparing families with
more daughters than sons (16 families), the
number of spraying days a year was 37
compared with 25 for the other families, 7-6
v 3-3 days/y for the herbicide sprayer, 16 v
5-4 days/y for the cross current airblast
sprayer, and 7-1 v 3 0 days/y for the knapsack sprayer. In families with more daughters use of the specific pesticides Azinphosmetyl (insecticide), Metiram (fungicide),
and Paraquat (herbicide) was higher. Table
2 shows the results of the ORs.
For families with more sons than daughters (17) a significant OR was found for use
of a cross current sprayer (yes or no, OR =
0-16, 95% CI 0 03-0-82), and number of
spraying days with this type of sprayer (OR
= 0-54 per 10 spraying days/y, 95% CI
0-30-0 98).
Discussion
Overall sex ratio was not different from the
expected ratio of 0-51. James hypothesised
that high concentrations of testosterone at
the time of conception produce boys, and
high concentrations of gonadotrophin produce girls. Among the offspring of DBCP
applicators3 a highly significant excess of
daughters was found. As exposure to pesticides in fruit growing typically includes
mixed exposure to many different compounds, similar to that found for DBCP, it
is not possible to predict the direction of a

shift in sex ratio induced by exposure to
pesticides among this group. As the number
of subgroups is small it is impossible to
draw firm conclusions, but some of the
results are of interest. From our results
there are some indications that exposure to
pesticides in agriculture may affect offspring
sex ratio. The shift towards daughters in the
most recent period (sex ratio of 0 33) was
remarkable. Also the finding that spraying
frequency, frequency of use of specific
equipment, and use of some specific pesticides are related to a shift towards more
daughters within a family may point to an
exposure effect. One should be careful in
interpreting these results. The fact that use
of several pesticides is related to sex ratio
does not necessarily imply that individual
pesticides are causally related to sex ratio.
Fruit growers use a complex mixture of
agents and the use of one agent is often correlated with the use of another one. It is
unlikely that the shift in sex ratio is caused
by the introduction of particular pesticides
as all pesticides have been applied to some
extent during the study period. Because
application techniques changed considerably over time, the introduction of certain
techniques seems a more plausible explanation for this finding. It is possible that with
certain underlying mechanisms, effects may
not be caused by exposure of the male
worker only, as most women live near the
orchard and they often participate during
particular activities like pruning, thinning,
and harvesting. No seasonal trends were
found in this analysis as was found for time
to pregnancy. Our finding that there might
be a difference in time to pregnancy for
boys and girls as well, may indicate that
both sex ratio and time to pregnancy are
interlinked. We cannot explain why exposure variables associated with time to pregnancy are not related to sex ratio.
In conclusion, we think that the suggestion by James to analyse sex ratio is a useful
one and should be explored further. To
consider both sex ratio and time to pregnancy simultaneously may have advantages
in elucidating occupational hazards of (pesticide) exposure. Our results do show that
other variables such as families with predominantly daughters or sons, which are
indicative of a shift in sex ratio, might be
more powerful because they use another
sampling unit (family instead of a crude
stratification by exposure). Especially in this
study among agricultural workers an analysis on a family level might be relevant
because the exposure might be aggregated
at the family level as well. In general, it
seems useful to explore, after time to pregnancy and sex ratio, the presence of families
with a predominance of one of the sexes as
little is known about the underlying biological mechanisms as well as the statistical
properties of these indices.
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