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Table 3 Odds ratio estimates (adjusted) for occupational exposure to leather by year of first employment in a leather job and
duration of such employment, bladder cancer cases and controls (whites only); 10 geographic areas of the USA, 1978

Year of first Duration of leather Cases Controls OR (95% CL)

leather job employment (years)

Before 1945 Any (=0-5) 47 64 1-4 (1-0, 2-1)

. <5 23 26 17 (09, 3-0)

25 22 38 11 (06, 1-9)
(Unknown) () ©0)

1945 or later Any (>0-5) 14 22 1-2 (0-6, 2-4)
<5 10 10 17 (07, 4-2)
=5 4 12 0-7 (0-2, 2:1)

(Unknown) (Unknown) ?2) 1)

OR = Odds ratio estimate, adjusted for age (3 groups), sex, and cigarette smoking (ever never).

CL = Confidence limits.

Table 4 Distribution of job titles among those with
occupational leather exposure by sex and type of study
subject, bladder cancer cases and controls (whites only); 10
geographic areas of the USA, 1978

Job title ( Ever Cases Controls

worked as...”)*
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Shoemaker
Sewing machine operator
Cutter

Glove, purse, beltmaker
Car upholsterer
Pieceworker

Gluer
Packer
Operator
Tanner
Labourer
Other

Total job titles 69 96
(Total no of individuals) (63)

—

—

*Since some had more than one job title involving leather exposure
there are more job titles than number exposed

Table 4 shows the distribution of the “leather
exposed” according to leather job title. There are
more job titles than workers because each individual
could have held more than one leather related job;
however, the small differences between numbers of

jobs and workers implies that few people did so. The
largest occupational group is shoemakers. Although
most shoemakers are male, the relative excess of cases
over controls was evident in both sexes. The “other”
category includes such jobs as bookbinders, leather
carvers, and hide cleaners. There is no over represen-
tation of tanners in the case group.

Those who had ever worked as shoemakers, sewing
machine operators, cutters, beltmakers, or car uphol-
sterers or whose reported duties included stitching,
cutting, or buffing leather were considered to have a
greater potential for exposure to leather dusts than
those in other leather jobs; shoemakers and belt,
purse, and glove makers were also included in this
group unless their only specified duties (moulding,
glueing, assembling, for example), were thought not
to involve dust. Table 5 shows the results of com-
paring this group with those with no on the job
exposure to leather; each sex separately had odds
ratios similar to those shown. Those who worked in
jobs with potential dust exposure had a raised odds
ratio that does not quite achieve statistical
significance, although no dose-response relation with
duration of exposure is evident. The excess risk asso-
ciated with exposure to leather dust was confined to
those first exposed before 1945.

Table 5 Odds ratio estimates (unadjusted) for occupational leather dust exposure* by year of first employment and duration
of employment in such jobs, bladder cancer cases and controls (whites only); 10 geographic areas of the USA, 1978

Exposure Cases Controls OR (95% CL)
No leather 2742 5171 10
Leather except leather dust 21 31 1-3(0-7, 2-2)
Leather dust:* 4?2 56 1-4 (09, 2:1)
Year first employed
< 1945 30 40 1-4 (09, 2-3)
> 1945 9 16 11 (05, 244)
(Unknown) A3) )
Duration of employment (years)
<5 21 25 1-6 (0-9, 2-8)
5-14 6 15 0-8 (0-3,1-9)
=15 12 16 1-4 (0-7, 3-0)
(Unknown) A3) ©)

*Leather dust exposure is defined in text.
OR = Unadjusted odds ratio estimate.
CL = Confidence limits.


http://oem.bmj.com/
http://group.bmj.com/

Downloaded from oem.bmj.com on February 14, 2012 - Published by group.bmj.com

Bladder cancer and occupational exposure to leather
Discussion

Several studies have reported associations between
bladder tumours and a history of working with
leather or the leather industry in several countries.! ~8
The associations with occupations in which leather is
named have occurred so often that they seem unlikely
to have recurred by chance alone. Nevertheless, there
have been no clear lines to connect cause and effect.
Leather manufacture, tanning, leather dressing,
curriers, shoe hands, shoe makers and repairers,
labourers in leather and leather products, cobblers,
and artificial leather product manufacture have each
figured in one or more significant positive associ-
ations. But there has been little consistency in the job
titles positively associated with bladder cancer risk
except for some relation to leather.

A review of the processes and chemicals used in
tanning leather indicates that high risks of bladder
tumours probably do not originate in this part of the
leather industry®?; our results support this, although
there were few tanners in our study. The observed
risks may have occurred in the finishing processes.
Many types of leather, both natural and artificial, are
dyed?? and some dyes, especially dye intermediates,
are bladder carcinogens. Benzidine based dyes have
beeri shown to contain small amounts of unreacted
benzidine.'* Thus at least one mechanism has been
shown for a bladder carcinogen to be present in dyed
leather. Direct contact in the dyeing process or
exposure by inhalation or perhaps skin deposits of
dyed leather dusts could also cause exposure in sew-
ing, cutting, handling, or polishing leather, leather
products, or artificial leather. In our study ten leather
exposed cases and 12 controls reported exposure to
dyes. This, however, would not include those with
indirect exposure to dye through leather dusts or
handling of leather products. We did find raised risks
in those with probable relatively heavy exposure to
leather dusts.

One issue raised by studies that have shown nega-
tive or non-significantly positive associations between
bladder cancer and leather exposures—for example,
in ‘Leeds, England,'®* and Finland!®—is that the
working conditions that resulted in the increased risk
of bladder tumours may have changed over time, with
current hazards less than those earlier in the century.
The ages of the patients with leather related bladder
tumours provide some support for this. Although
Cole et al did not present age related bladder tumour
risks by occupation, leather exposures were relatively
common among the occupations they recorded.®
They probably contributed substantially to
occupation related attributable risk estimates which
were highest in men aged 60-74, somewhat less
among 75-89 year olds, and low in men aged 20-59.
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Viadana etal showed that risks of bladder cancer
were much greater in men over 60.!” Both studies
took account of smoking habits. In our study also the
odds ratio estimates were highest for those aged
65-84 and were significantly raised.

It is reasonable to suppose that the older leather
workers who developed bladder tumours had usually
begun that occupation before the younger ones. The
NSEH data set provided us with an opportunity to
test the hypothesis that an earlier date of first
occupational exposure to leather might be related to a
higher risk of bladder tumours than later exposure.
The end of the second world war marked an acceler-
ation in efforts to improve working conditions
through application of industrial hygiene standards,
and we found that the risk of bladder tumours was
higher in those first employed in a leather job before
1945. In those with probable exposure to leather dusts
the difference in risk between pre- and post-1945
exposure was even greater.

This study could not identify with precision the
actual exposures that those in leather jobs experi-
enced. Whereas it is fairly certain that all those
classified as exposed to leather on the job did actually
work with leather, the further breakdown into those
with probable or improbable leather dust exposures is
much less certain, although we used both job title and
reported duties to make this categorisation. Also, the
effects of exposure to artificial and natural leather
could not be analysed separately due to lack of
specificity in the data.

This study attempted to identify all newly diag-
nosed cases of bladder cancer in study areas and to
select controls who were representative of the same
population but of similar age sex distribution to the
cases. Concerted efforts to interview all eligible sub-
Jects resulted in high response rates and interviewers
were generally not aware of the case-control status of
a subject. No proxy interviews for those who were
dead or ill were permitted. Data quality was carefully
monitored: routine editing for errors and omissions
was performed; responses were validated through
brief telephone re-interviews of 15% of respondents
on a few key questions; detailed coding instructions
were followed; and standardised verification pro-
cedures for coded data were used. Thus high stan-
dards were maintained throughout the study in order
to minimise effects of bias due to selection or
misclassification.

In addition, since examination of the relation
between bladder cancer and exposure to leather was
only one of many study objectives and was unlikely to
have been widely known among subjects or inter-
viewers, and since interviewing, abstracting of details
on leather jobs, and determining probable exposure
to leather dust were all done without knowledge of


http://oem.bmj.com/
http://group.bmj.com/

Downloaded from oem.bmj.com on February 14, 2012 - Published by group.bmj.com

100

case-control status, it is unlikely that significant bias
due to differential determination of leather exposure
between cases and controls occurred.

The lack of dose-response relation in terms of
duration of leather employment is puzzling. Since the
95% confidence intervals overlap for various employ-
ment durations, it may be that the level of risk is actu-
ally independent of duration. Or it may be that our
methods and measures are not sensitive enough to
identify the true pattern of risk. For example, it may
be that intensity of exposure, which cannot be directly
quantified from the study data, is the more important
determinant of risk, or that unidentified confounding
factors exist.

The question of the exact nature of the relation
between leather work and bladder cancer needs
further clarification through more detailed
investigations. Changes in manufacturing methods
and improvements in working conditions make it
doubtful that significant excess numbers of bladder
tumours would be found in conventional epi-
demiological surveys. Nevertheless, detailed chemical
analyses of manufacturing processes and associated
biological monitoring of workers in specific jobs with
defined exposures to leather, including dusts and
dyes, could test the hypothesis that bladder carcino-
gens can gain access to the body through dusts.
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