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In 1979, a hypothesis-generating, population-based case-
control study was undertaken in Montreal, Canada, to ex-
plore the association between occupational exposure to 294
substances, 130 occupations and industries, and various can-
cers. Interviews were carried out with 3,630 histologically
confirmed cancer cases, of whom 257 had rectal cancer, and
with 533 population controls, to obtain detailed job history
and data on potential confounders. The job history of each
subject was evaluated by a team of chemists and hygienists
and translated into occupational exposures. Logistic regres-
sion analyses adjusted for age, education, cigarette smoking,
beer consumption, body mass index, and respondent status
were performed using population controls and cancer con-
trols, e.g., 1,295 subjects with cancers at sites other than the
rectum, lung, colon, rectosigmoid junction, small intestine,
and peritoneum. We present here the results based on can-
cer controls. The following substances showed some associ-
ation with rectal cancer: rubber dust, rubber pyrolysis prod-
ucts, cotton dust, wool fibers, rayon fibers, a group of
solvents (carbon tetrachloride, methylene chloride, trichlo-
roethylene, acetone, aliphatic ketones, aliphatic esters, tolu-
ene, styrene), polychloroprene, glass fibers, formaldehyde,
extenders, and ionizing radiation. The independent effect of
many of these substances could not be disentangled as many
were highly correlated with each other. Int. . Cancer 87:
874-879, 2000.
© 2000 Wiley-Liss, Inc.

included in all years of the study; rectal cancer was included in 5
of the 7 years.

Case and control series

There were 257 cases successfully interviewed out of the 304
eligible primary rectal cancer cases (84.5% response rate). Two
groups of controls were available. The first group (referred to as
cancer controls) included some of the patients with a cancer other
than cancer of the rectum. Of the total pool of subjects, we
excluded 3 groups: patients interviewed in years in which rectal
cancer was not ascertained and interviewed, lung cancer cases, and
cases with cancer of other intestinal sites (colon, rectosigmoid
junction, small intestine, peritoneum). The remaining 1,295 cancer
cases, constituting the group of cancer controls retained for anal-
ysis, were distributed by site as follows: esophagus=(r65),
stomach (n= 168), liver (n= 25), gallbladder (n= 20), pancreas
(n = 75), pleura (n= 7), prostate (n= 227), testis (n= 19), penis
(n = 7), bladder (n= 277), kidney (n= 112), melanoma of skin
(n = 77), non-Hodgkin’s lymphoma (& 149), Hodgkin’s lym-
phoma (n= 37), and other (n= 30). Cases and controls were
drawn from the 19 major hospitals of the Montreal area, thereby
assuring a good representation of the base population. A second
control group consisted of 533 successfully interviewed (72%
response rate), age-stratified, population-based controls, selected
using electoral lists and random-digit dialing.

Although dietary and alcohol-consumption habits have bedixposure assessment
associated with rectal cancer risk (World Cancer Research Fundype interview questionnaire was in 2 parts: a structured section

1997), these factors are probably not sufficient to explain thgguesting information on important cancer risk factors, in partic-
incidence gap between developed and developing countries as "Mﬂi lifestyle characteristics, and a semi-structured section de-
as the systematically lower risk among women than among mggyned to obtain a detailed description of each job the subject had
(IARC, 1982, 1987, 1992, IARC, 1997). There must therefore hgs|d in his working lifetime (Gen et al., 1985; Gein and Siemia-
other, as yet unidentified risk factors for rectal cancer, and it #§cki, 1991). For each job in each subject’s history, questions were
plausible that some of these are environmental/occupational riged about the company, its products, the nature of the work site,
factors. Nevertheless, the evidence on the role of occupatiofgé subject's main and subsidiary tasks, and any additional infor-
agentS in rectal cancer et|0logy remains scant or non-existent. mation e_g.’equipment maintenance, use of protective equipment’

In the 1980s, a large hypothesis-generating, population-basedtivities of co-workers) that could furnish clues about possible
case-control study was undertaken in Montreal, Canada, to seaggposures.

for evidence for associations between several types of cancer angl team of chemists and industrial hygienists examined each
hundreds of occupational exposures. Starting from a list of ¥@mpleted questionnaire and translated each job into a list of
industries, 54 occupations, and 294 substances (SiemiatyGldtential exposures by means of a checklist that included 294
1991), the present report describes in-depth analyses of the asgfstances (Siemiatyckt al., 1987; Siemiatycki, 1991). This type
ciation between rectal cancer and exposure to the subset of sgPretrospective exposure assessment had not been done previously
stances, occupations, and industries which have been reporteghaghe context of a community-based study, and it took several
possible risk factors in previous studies or which appear to RRars to develop a satisfactory methodology. The final codes given

related to rectal cancer. to a file were based on consensus among the chemists and indus-

MATERIAL AND METHODS Grant sponsors: Health Canada; National Cancer Institute of Canada;

. . -Institut de recherche en sargeseurite au travail du Qukec; Fonds de la
The design and data collection methods have been describgtherche en santiu Quidec; Medical Research Council of Canada.

elsewhere (Gin et al., 1985; Siemiatycki, 1991; Siemiatyckit
al., 1987; Fritschi and Siemiatycki, 1996). In brief, subjects were— i

men, aged 35 to 70 years, residing in Montreal, who were diag-*Correspondence to: Mariek§e Parent, INRS-Institut Armand-Frap-
nosed with a new, histologically confirmed cancer at 1 of 19, 531 Boul. des Prairies, Laval, Quebec, Canada H7V 1B7. Fax:
anatomical sites. Between 1979 and 1985, there were 4,576 eligft>0-686-5599. E-mail: marie-elise.parent@inrs-iaf.uquebec.ca

ble cancer patients, and 3,730 of these (82%) were successfully

interviewed. Eighty-one percent of subjects responded for them-Received 13 December 1999; Revised 24 March 2000; Accepted 27
selves; proxies provided information for the rest. Not all sites weiarch 2000
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trial hygienists. Chemical coding was carried out completely blinglols. Nevertheless, for substances showing the strongest evidence
with regard to the subject’s disease status. of an association with rectal cancer based on cancer controls, we

For each product thought to be present in each job, the cod@fg0 present risk estimates based on population controls.
noted 3 dimensions of information, each on a 3-point scale: degree
of confidence that the exposure had actually occurred (possible,
probable, definite), frequency of exposure in a normal working RESULTS
week (<5%, 5-30%,>30% of the time), and concentration t0 Tapje | shows the distribution of selected non-occupational

which the worker was exposed (low, medium, or high). Given the\aracteristics among rectal cancer cases, cancer controls, and
retrospective nature of the coding, we did not consider it possiBignjation controls. There were no statistically significant differ-

to attribute more precise quantitative values to the exposure levlices for these characteristics between cases and either of the
Non-exposure was not interpreted as absolute 0; rather, it trol groups. Population controls tended to be slightly older, to
considered as exposure up to the level that can be found in fi&,e smoked less, to have consumed less beer, and to have had
general environment and to which all subjects may be exposeqeyer proxies respond for them than cancer controls.

Occupational circumstances retained for analysis
ubstances

The present in-depth analysis focused on occupational variab eﬁ_ -

reported to be potential risk factors as well as on a subset of @Ple Il presents ORs between rectal cancer incidence and

occupational circumstances earmarked from our database. ThEROSUre to each of the 33 selected substances at any level of
retained on the basis of the database were selected by screefifRPSure and at the substantial level, using cancer controls. ORs
analyses looking at rectal cancer in relation to all 54 occupatiorid€ based on statistical models treating each substance indepen-

76 industry titles, and 294 occupational substances (Siemiatyc#Ntly and adjusted for the 6 non-occupational potential confound-

1991). We retained those occupational variables which show&S ONlY-

using either population or cancer controls, some evidence of beingdmong the various substances selected on the basis of previous
associated with rectal cancerg.,the odds ratio (OR) was at leastpublications, only rubber dust and rubber pyrolysis products
1.3 and the level of significance wa=0.15 when adjusting for 6 showed any association with rectal cancer. Eighteen of the other
literature-baseda priori) and data-based (significantly associategubstances selected for analysis had statistically elevated (or bor-
with rectal cancer) non-occupational potential confounders: agedarline significant) ORs in either the “ever-exposed” or the “sub-
years (3 levels), number of years of schooling (2 levels), resposantially exposed” group. Exposures to cotton dust, wool fibers,
dent status (self/s. proxy), cigarette smoking as the averag@nd rayon fibers were associated with elevated risks. All of the
number of cigarettes smoked per day times the number of yeggdvents under analysige., mononuclear aromatic hydrocarbons
smoked (3 levels), beer drinking as the average number of be€AHSs), toluene, xylene, aliphatic ketones, carbon tetrachloride,
drank per day times the number of years of drinking (3 levelsjliphatic esters, methylene chloride, trichloroethylene, acetone,
body mass index calculated as weight (kg)/height?((@)levels). and s_tyrene,_also showeo! some excess risks. Other substances
We further excluded from analysis any occupational variable th@gsociated with elevated risks included formaldehyde, extenders,
had fewer than 5 subjects in any cell of the contingency(2) 9dlass fibers, polychloroprene, and ionizing radiation. For all sub--
tables based on any exposure level or duration. As a result of thé§@nces which had reasonable numbers exposed at the substantial
selection criteria, we retained for the present analysis 33 suBvel, ORs were higher among subjects substantially exposed than
stances, 12 industries, and 12 occupations. among subjects ever exposed.

- Seven of the substances showing some excess risk in Table Il
Statistical analyses had more than 20 exposed cases, and these were subjected to more
Exposure to each substance was analyzed first as a dichotomjnefiepth analyses with respect to frequency, concentration, and
any exposur@s.no exposure and then as a dichotomy of substaduration of exposure. The dose-response relationships suggested in

tial vs.no exposure. For any given substance, the unexposed gratble Il for cotton dust and wool fibers were primarily due to
comprised subjects never exposed to that substance plus a singlleasing risk with increasing years of exposure. For aliphatic
number who were considered possibly exposed or whose exposikigones, the increasing risk with increasing exposure level ob-
occurred only in the 5 years preceding the interview. The substagerved in Table Il reflected dose-response trends in all 3 dimen-
tially exposed group comprised those who the chemists wesns of exposure. The apparent dose-response relationships seen
confident had been exposed (probable or definite exposure) d@dMAHs and their constituents, toluene and xylene, appeared to
who had more than 5 years of exposure at medium or higle due primarily to increasing risk with increasing frequency and
frequency and concentration. Occupation and industry titles wegencentration of exposure. For formaldehyde, the overall dose-
analyzed first as a dichotomy of ever having been employed in the

occupation/industry of interests. not employed and then as a

dichotomy of employed for 10 years or movs. not employed. TABLE | — SELECTED CHARACTERISTICS OF RECTAL CANCER

The 5 years preceding the interview were not counted in the CASES AND CONTROLS

duration of exposure. - Rectal cancer  Cancer  Population
Occupational circumstances were first included one at a time in ~ Characteristics e I Ay

the unconditional logistic regression model along with the 6 po- :

tential non-occupational confounders. Substances showing eviMean age (years) 58.7 58.4 59.6<0.05

dence of an association with rectal cancer were then examinedvean number of 9.4 9.8 10.1 >0.05

using regression models that took into account the presence oErgisrrsechS)ggggltir(]&;) 152 197 12.6<0.01
other occupational substances. . . Mean cigarette-years 801 893 802 <0.05
Two parallel sets of analyses were carried out using the 533 smoked (cig/dayx

population controls and the 1,295 selected cancer controls. To years)

simplify the presentation, we mainly show results based on canceMean beer-years 47 60 33 <0.01
controls. This set of results was chosen because it constitutes a gggsgfyggrg))eef/

larger set than that of the population controls and, thus, provides

more stable estimates; the response rate for rectal cancer cases a(;‘ bodky/mass 254 254 256 >0.05
closer to that of cancer controls than to that of population controls; index (kg/nf)

and we surmise that there is a greater opportunity for informationp value for test of the null hypothesis of equality of the 3 groups on
bias when using population controls than when using cancer cahis parameter.
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TABLE Il —OR AND 95% CI FOR THE RELATION BETWEEN RECTAL CANCER AND SELECTED SUBSTANCES, USING CANCER CONTROLS

Exposure level

Substances Any Substantial
N? OR? 95% ClI N OR 95% ClI
Selected from the literature
Metal
Metallic dust 69 0.9 0.7-1.2 30 0.8 0.5-1.3
Iron compounds 63 0.9 0.7-1.3 23 0.7 0.4-1.1
Mild steel dust 46 1.0 0.7-1.5 17 0.7 0.4-1.2
Stainless steel dust 10 0.8 0.4-1.7 2 0.4 0.1-15
Iron dust 9 0.7 0.4-1.5 5 0.9 0.4-2.5
Rubber
Rubber dust 12 17 0.9-3.4 2 1.8 0.4-9.0
Rubber pyrolysis products 10 3.0 1.4-6.5 1 1.7 0.2-17.3
Combustion products
Soot 17 0.8 0.5-1.3 4 0.8 0.3-2.4
Coal 8 0.6 0.3-1.3 6 13 0.5-3.3
Wood 9 0.7 0.3-14 4 1.0 0.3-3.2
Others
Asbestos (chrysotile) 30 0.7 0.5-1.0 3 0.5 0.2-1.6
Asbestos (amphiboles) 11 0.7 0.3-1.2 2 15 0.3-7.6
Ink 12 1.3 0.7-2.6 6 12 0.5-2.9
Added based on screening analyses
Textile
Fabric dust 28 1.0 0.7-1.6 19 1.3 0.8-2.2
Cotton dust 25 1.0 0.6-1.6 18 15 0.9-2.6
Wool fibers 26 1.6 1.0-2.6 19 19 1.1-3.3
Rayon fibers 10 1.6 0.8-3.2 7 2.6 1.0-6.7
Solvents
MAHs® 101 1.2 0.9-1.6 34 1.6 1.0-2.5
Toluene 50 14 1.0-2.0 17 17 1.0-3.0
Xylene 39 1.3 0.9-1.9 7 2.9 1.1-7.3
Aliphatic ketones 21 1.4 0.8-2.3 15 2.4 1.3-4.6
Carbon tetrachloride 16 2.0 1.1-35 2 0.5 0.1-2.0
Aliphatic esters 12 1.4 0.7-2.6 10 3.0 1.4-6.8
Methylene chloride 7 1.2 0.5-2.8 5 3.8 1.1-12.9
Trichloroethylene 12 2.0 1.0-3.9 3 0.9 0.3-3.2
Acetone 11 2.3 1.1-4.7 8 4.8 1.8-13.0
Styrene 6 17 0.7-4.5 5 3.9 1.2-12.9
Others
Formaldehyde 36 1.2 0.8-1.9 13 2.4 1.2-4.7
Extenders 20 1.4 0.8-2.3 8 3.6 1.4-9.2
Glass fibers 14 0.9 0.5-1.6 8 4.3 1.7-11.3
Hypochlorites 17 1.0 0.6-1.7 12 1.3 0.7-2.6
Polychloroprene 14 2.0 1.1-3.8 2 7.1 1.0-51.8
lonizing radiation 6 3.8 1.3-11.4 0 — —

IN, number of exposed case¥3R adjusted for age, education, respondent status, cigarette smoking, beer consumption, and body mass
index.MAH:s include all aromatic compounds that have only 1 benzene ring, including substituted products such as xylene, toluene, styrene
phenol, and ethyl benzene.

response pattern appeared to reflect increases by concentrationexmebsure” level, and the results are shown in Table Ill. Among this
by duration. set of variables, those that seem least affected by the presence of

The results in Table Il ignore the possible confounding amorjhers in the model are rubber pyrolysis products, wool fibers,
occupational risk factors. Since there are no well-established d¥@lychloroprene, and ionizing radiation.
cupational risk factors for rectal cancer, it is not clear that any Most substances showing excess risk based on cancer controls
other occupational variables should be included in any model falso showed elevated risk based on population controls, but the
a given substance. However, if 1 or more of these substances ipiacision in risk estimates was lower using the latter group of
fact a risk factor for rectal cancer, then the correlated exposumegerents. Risk estimates based on population controls for those 8
could lead to confounding and misleading inferences. In suchsabstances with a lower confidence limit of the @R.0 at the
case, it might be appropriate to include the occupational risk facttany exposure” level based on cancer controls are shown in
in all models. Since the carcinogenicity of these substances is fdatble V.
established, the results in Table Il, unadjusted for occupational . ) .
variables, represent our best estimates of the relative risks for e&¢rupations and industries
substance. Still, it is of some interest to include multiple occupa- We investigated the effect of having been employed in 24
tional variables in the same model, to see which variables seem #isdected occupations or industries. Occupations retained for anal-
most susceptible to confounding by other occupational variablgsis included metal processors, metal machinists, sheet-metal
To accomplish this, we selected a subset of variables in Tablewoprkers, welders and flame cutters, general machinists, metal
namely, those with a lower confidence limit of the @R.0 at the products fabricators, service station attendants, printers, masons
“any exposure” level. The 8 variables which satisfied this criteriand tile setters, leather workers, performing and graphic artists,
were included, together with the standard 6 non-occupatiorehd police and firefighters, whereas industries included iron, steel
co-variates, in a single model. This was done only at the “amyills and foundries, metal fabricating and machining, rubber prod-
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ExgéngElllTé OS%LAI%'\(IIEI)'EQDS%U%SE&ECTEHSEARI\I%AI;ré8¥A?EgXVNEgI’E\IREYJ§I?NG ) included a brief checklist of foods rich frcarotene. We used this
STATISTICAL MODELS, BASED ON CANCER CONTROLS’ information to derive @-Carotene index and an.alyzed it in relation
to rectal cancer. There was no association in our data, and the
A or A ot B-carotene index was not retained as a confounder. In future work
ubst non- non-occupational attempting to replicate our findings, it would be desirable to collect
ubstances oceupational and occupational data on dietary variables. Nevertheless, the associations between
N ORE ORZ 95% CI various _dletary habits and rectal cancer, on the one hand, and
occupational exposures, on the other, are unlikely to be strong
Rubber pyrolysis products 10 3.0 2.6 1.2-5.9 enough to greatly distort the association between occupational
Wool fibers ) 26 1.6 1.6 1.0-2.6 exposure and rectal cancer. One dietary co-variate retained in our
Carbon tetrachloride 16 20 14 0.7-2.7 analyses was beer consumption, which has shown some weak
Xrlc?loroethylene 1112 223? llg 8-78‘3:,”-5 association with rectal cancer risk (IARC, 1988; Stemmernm&nn
cetone : ' Tt al., 1990; Dearet al., 1979; Kabatet al., 1986; Katoet al., 1990;
Toluene 50 1.4 11 0.8-1.7 Pickle et al.. 1984
Polychloroprene 14 2.0 1.8 0.9-3.7 ICkleet al., )_' ]
lonizing radiation 6 3.8 3.4 1.1-10.5 We have examined the relation between rectal cancer and 54

occupations, 76 industries, and 294 substances. For the present
dent status, cigarette smoking. beer consumption, and body rnm-depth analysis, we examined a subset of pertinent occupational
index.Adjusted for the non-occupational variables listed above umstances b?‘c?"use of suggestive evidence from other research
well as for all of the other substances in this table. or from our preliminary screening analyses. It can therefore be
inferred that for all those substances, occupations, and industries
not listed here, our evidence was either negative or insufficiently
Mecise to Warrg\ntdpres_entation._ Adf_ull list of the subs}ancei,
ublishing, pulp and paper mills, sawmills, clothing, leather good€CCUPALIONS, and industries examined in our screening analyses has
gefense geR/ic?as, an% ﬁousehold furniture. Resu?ts based %n 0 @1?—” published (Siemiatycki, _1991)'
pations and industries were less directly informative about theA full assessment of causality for each of the substances exam-
carcinogenicity of the occupational substanpes se,but they ined would also require consideration of experimental evidence of
were more comparable to results from other studies based on %CIHOQEHESIS, and physiological-metabolic evidence concerning

IN, number of exposed case%Adjusted for age, education, respon

ucts, petroleum and coal products, mineral fuels, printing a

tittes. The number of exposed cases was often very low, resulti fqte of thgse substances in the body. Examination of these lines
in imprecise OR estimates. None of the occupations exhibited vedf/evidence is beyond the scope of this report.

strong and persuasive associations with rectal cancer. There werd/e found higher risks of rectal cancer among workers exposed
suggested associations for prolonged employment among leattterubber dust and rubber pyrolysis products and in the rubber
workers [OR. ;4 years= 1.6, 95% confidence interval (CI) 0.9-2.8,industry. Excess risks of rectal cancer have been reported among
16 exposed cases] and performing and graphic artists_(@R rubber workers in Massachusetts (Dubrow and Wegman, 1984) but
years = 2.3, 95% CI 0.9-6.1, 6 exposed cases). Four industriest in the German and British rubber industries (Soraégaal.,
exhibited some elevated risks: household furniture {QR= 2.7, 1986; Weilandet al., 1996). We also noted elevated ORs among
95% CI 1.3-5.8, 11 exposed cases; QR years= 4.8, 95% CI leather workers, who are exposed to rubber dust through rubber
1.6-14.0, 7 exposed cases), rubber products,(QR 3.6, 95% sole-buffing activities.

Cl 1.1-11.7, 5 exposed cases), iron, steel mills and foundriesthere were indications of excess risk for exposure to cotton
(ORgyer = 1.8, 95% C1 0.9-3.7, 12 exposed cases), and sawmiligist, wool fibers, and rayon fibers. These substances were strongly
(ORever = 2.7, 95% CI 0.9-8.1, 5 exposed cases). correlated with one another, therefore preventing mutual adjust-
ments. A study in the Nordic countries found higher incidence
rates of rectal cancer among textile workers (Anderseral.,
1999). We also noted significantly raised risks in the household

Our study was based on a reliable, case-by-case, expert-garniture industry, where workers are exposed to fabric dusts
formed, detailed exposure assessment (Siemiatyckil., 1997) through upholstery activities.

regarded as the best approach for population-based retrospectivall 10 solvents subjected to the present in-depth analyses ex-
studies (Bouyer and Hheon, 1993). In addition, we studied histo-hibited excess risk of rectal cancer to various degrees. However, in
logically confirmed incident cases and obtained information ogeveral instances, their effects could not be disentangled due to
several potential confounders. Nevertheless, these had a relativ@hyng intercorrelations. As a result, mutual confounding is likely
modest impact on risk estimates. The choice of control group tis occur among various subsets. One previous study indicated an
often problematic as different methods have advantages and @Revation in risk for solvents as a class (Berinal., 1995), but
advantages (Hennekens and Buring, 1987). We had accessifers found no such association (Gerhardsson de Veetliat.,
population and cancer controls, and both led to the same conclg92; Peterst al., 1989). Our data are compatible with a slight
sions. increase in risk associated with toluene exposure, though adjust-

Although this study benefited from an expert’s translation ahent for other occupational factors suggests that the observed risk
lifetime occupational history into specific exposures, it is stiléstimate might be subject to confounding by 1 or more of the
subject to exposure misclassification. The misclassification wascupational exposures. The excess risk observed among styrene-
non-differential, leading to attenuation of OR estimates (Henne&xposed workers corroborates results from a Finnish cohort study
ens and Buring, 1987). Another limitation of our study was théAnttila et al., 1998). Many workers potentially exposed to MAHs
limited statistical power due to the low exposure prevalence fbave been found to be at excess risk of rectal cancer, including
some substances and a modest number of study subjects. STiipadian metal mill workers (Gallagher and Threlfall, 1983), US
notwithstanding these limitations, this is the largest case-contsihtionary engineers and firefighters (Decowfleal., 1977), and
study of rectal cancer with relatively high-quality exposure assesrvice station attendants (Gerhardsson de Vertiat., 1992).

ment. Excess risks of rectal cancer have been reported among workers
We included several non-occupational variables as co-variategposed to inks (Gerhardsson de Verdieal., 1992), as well as

but we had very limited data on dietary variables, some of whicdmong printers (Andersegt al., 1999; Minder and Beer-Porizek,

are likely risk factors for rectal cancer (World Cancer Researd®92). In our study, there was some weak evidence of higher risks

Fund, 1997). In the last 3 years of field work, our questionnaiemong workers exposed to inks (QR.:= 2.3, 95% CI 0.5-2.9,

DISCUSSION
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TABLE IV —OR AND 95% CI FOR THE RELATION BETWEEN EXPOSURE TO SELECTED SUBSTANCES AND RECTAL CANCER,
BASED ON POPULATION CONTROLS

Exposure level

Substances Any Substantial

N? OR? 95% ClI N OR 95% ClI
Rubber pyrolysis products 10 2.1 0.8-5.5 1 2.2 0.1-36.4
Wool fibers 26 2.2 1.2-39 19 3.9 1.8-8.4
Carbon tetrachloride 16 15 0.8-2.9 2 0.7 0.1-3.3
Trichloroethylene 12 2.4 1.0-5.6 3 1.1 0.3-4.6
Acetone 11 1.6 0.7-3.4 8 2.0 0.8-5.3
Toluene 50 15 1.0-2.3 17 1. 0.8-3.0
Polychloroprene 14 1.6 0.8-3.3 2 343.4 0—
lonizing radiation 6 2.3 0.7-7.4 0 — —

IN, number of exposed case¥Adjusted for age, education, respondent status, cigarette smoking, beer consumption, and body mass index.

6 exposed cases) but only when population controls were used. 97; Minder and Beer-Porizek, 1992), but our findings, based on
found moderately elevated ORs for performing and graphic artistiifferent types of metal worker, do not support those results. One
This supports results from other studies on professional artigtgception was the iron, steel, and foundry industry, for which there
(Miller and Blair, 1985), painters, potters, musicians, actomwas some evidence of excess risk in our data.

(Minder and Beer-Porizek, 1992), and artistic workers (AndersenHijgher risks of rectal cancer were associated with substantial

et al., 1999). exposure to formaldehyde. This gas is mainly used for plastic and

Our observation of raised risks among workers in the pulp amdsin manufacture. Evidence of an increased risk of cancer of the
paper mills and sawmills concurs with that from the Swedish paperctum was observed in a group of workers in a plastic-producing
industry (Arbmanet al., 1993). plant (Marsh, 1983).

Working with leather was associated with cancer of the rectum We found increased risks among workers exposed to extenders,
in our data. Excess risks have been observed previously for shaeggroup of multipurpose additives often found in the same work
leather workers (Gerhardsson de Verdieral., 1992). Polychlo- environment as styrene. No other evidence concerning that asso-
roprene, when combined with toluene, produces contact cemegigtion was found in the literature.
which is used by shoemakers. Our results are consistent with a_asﬂy, glass fibers are used mainly in insulation, plastic rein-

significant 2-fold excess in risk among workers exposed to poljorcing” material, and special textiles. An excess risk of rectal
chloroprene. cancer was associated with substantial exposure to glass fibers in

An elevation of rectal cancer risk among subjects exposed aar data set. Exposures to glass fibers and styrene were moderately
combustion gases from coke, coal, and wood has been reportedadnrelated.

Sweden (Gerhardsson de Verdégtial., 1992), but our data did not  |n summary, this hypothesis-generating study earmarked a num-
replicate this finding. ber of possible occupational risk factors for rectal cancer. How-
A review of metal-working fluids concluded that straight oilever, the available evidence remains too limited to justify firm
might be associated with an increased risk of rectal cancer (Calveonclusions, especially since, for most of these occupational cir-
et al.,1998). There was no excess risk associated with exposurectonstances, there was no or very little corresponding literature
cutting fluids in our database nor was there an excess risk of reatdth which to compare our results.
cancer in relation to any of the metallic dusts under analysis, in
contrast with a previous report indicating excess risk in relation to
non-ferrous metals and metal dust or fumes (Pete., 1989).
There have been reports of excess rectal cancer in the metalhe field work was supervised by Ms. L. Richardson, and the
industry (Arbmaret al., 1993; Gallagher and Threlfall, 1983) andchemical coding was carried out by Drs. M. @eand L. Nadon,
related occupations (Dubrow and Wegman, 1984; Jakoletsaln ~ Mr. D. Bégin, and Mr. R. Lakhani.
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