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Cancer mortality among leather tanners

C EDLING,* H KLING, U FLODIN, AND 0 AXELSON

From the Department ofOccupational Medicine, University Hospital, S-581 85 Linkoping, Sweden

ABSTRACT Workers were studied at a tannery that operated from 1873 to 1960, once one of the

biggest in Scandinavia. The results show a slight numerical increase of deaths from cancer of the
stomach and a significant, threefold excess mortality from cancer of the pancreas. Even in view of
critical questions about validity it seems likely that this excess might be related to exposure to

chemicals in tannery work.

Work in tanneries may entail exposure to several
chemicals for which there is evidence of carcino-
genicity in people or laboratory animals or both.'
Some surveys have suggested an association between
working in leather industries and cancer of the lung,
larynx, buccal cavity, pharynx, bladder, and
lymphomas' and cancer of the kidney.1 2 A study
dealing specifically with leather tanners and bladder
cancer, however, showed no significantly increased
risk of this disorder.3 Recently Pippard et al reported
a study of the mortality of tanners in which no
significant excess mortality was found for any of the
common sites of cancer (stomach, large intestine, rec-
tum, lung, prostate and bladder).4 In the light of the
inconsistency between the various studies further
information seems to be needed, and the present
study was carried out on workers at a tannery in the
south east of Sweden. The company had been in oper-
ation from 1873 to 1960, and in the 1940s it was one
of the biggest in Scandinavia, with more than 600
people employed, producing mainly leather for shoe
uppers. No other sizable industry operated in the
area, most people being farmers or forestry workers
or employed in associated services.
The tanning operations were primarily carried out

manually, but became more and more mechanised.
The main method was chrome tanning, which was
introduced at the beginning of the century but vegeta-
ble tanning also took place. Chrome tanning entailed
exposure to trivalent and hexavalent chromium com-
pounds and vegetable tanning to European chestnut,
oak, and red quebracho. Some exposure to fungi-
cides, especially chlorophenols, is also likely to have
occurred as well, but the extent of the exposure is not
known exactly. Nor are there any quantitative data
available from hygienic measurements.
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Materials and methods

The local register of deaths and burials, covering all
people in the parish where the tannery was located,
was used as the source of subjects for this study focus-
ing on cancer deaths. Since cancer is rare in the youn-
ger age groups, the study was restricted to include
only men aged 45 or more. This also allowed for a
latent period thus increasing the likelihood of demon-
strating a possible effect from long term occupational
exposure.
The study period was 1951-79 and the estimated

background population for the parish was based on
the average of the censuses from 1960, 1965, 1970,
and 1975. Causes of death were classified in accord-
ance with the 8th revision of the International
Classification of Disease (ICD 1965). According to
the principles for classification, only the underlying
cause of death was considered for each individual.
A first need was an age stratified evaluation of the

mortality in the parish, comparing the mortality pat-
tern for different cancer sites in the parish with that of
the national figures of mortality as based on the
official statistics of Sweden. To evaluate a possible
relation between tanning and certain cancers, a set of
case-referent comparisons were also undertaken.
Cases were those who had died from cancers of the
buccal cavity and pharynx (ICD 140-149), stomach
(ICD 151), pancreas (ICD 157), respiratory system
(ICD 160-163), kidney and bladder (ICD 188-189),
and lymphomas (ICD 200-202) during the study
period. Referents were taken as all people who had
died from causes other than cancer during the same
period.
The occupational title, as given in the register of

deaths and burials, was used as an exposure criterion.
Thus people with a title of "tanner" or "tannery
worker" were classified as exposed and all others were
considered as unexposed.

Various rate ratios, confidence intervals, and p val-
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Cancer mortality among leather tanners

Table 1 Case-referent analysis ofdeathsj
stomach (ICD 151). Referents are peoplek
causes other than cancer. Exposure is take?
occupational title of "tanner" and "tanner)

Age (years) Cases-referents Non-expose

45-64 C 2
R 85

65-74 C 8
R 101

>75 9
202

Total C 19
R 388

CRR (Crude rate ratio)
SMR (Standard mortality rate
Mantel-Haenszel x2:
Mantel-Haenszel rate ratio

point estimate
95% Confidence interval

ues were calculated according t
described by Miettinen5 7 and Ma
zel.8

Results

The register of deaths and burials
men aged 45 or more had died in the
study period 1951-79 compared w
number of 587. There was no signi
between the observed and expected n
for all cancers (ICD 140-209) in the
appeared a slight numerical excess
cancer of the stomach and a significa
tality from cancer of the pancrea
against 5-6 expected, a risk ratio of
The case-referent analyses, focusit

the tannery workers, showed no exco
cer in total or with regard to a numb
such as buccal cavity, pharynx, lung,
or lymphomas. Cancer of the stom
increased, however, the Mantel-Has
mate amounting to 1 6 with a 95% 4
val of 0 6-4 0 (table 1). For cancer of
Mantel-Haenszel point estimate was
confidence interval of 1 1-9-2 (table

Discussion

The results of this study tend gene
those of Pippard et al4; the eai
reported between employment in tk
tries and certain types of cancers wa:
finding of a statistically significant
creatic cancer together with a tendt

from cancer of the excess of stomach cancer, however, require some con-

who diedftom sideration with respect to its validity.
n as the The acquisition of cases and referents from the par-
y worker" ish register could be thought not to be entirely satis-

factory due to the incompleteness of such registers.
id Exposed The register of deaths and burials in the parish, how-

1 ever, contained fairly complete information about the
9 diagnoses as transferred from the death certificates;2
20 we have also found the quality of the local registers in
37 many other similar studies satisfactory. The use of the

47
6 occupational title as an exposure criterion might also
76 be criticised for being too insensitive, but tanner and
16 tannery worker are rather specific titles and would
1.5 certainly indicate an involvement in the tanning pro-

019 cess. Therefore, the risk of overestimating the number
of exposed people is probably low, but indeed the

(06-40) problem might rather be of an underestimate to the
numbers exposed. Since the study period was
extended through 1979-19 years after the close

o the methods down of the factory-some tanners might have
,ntel and Haens- obtained new jobs and, consequently, would have

died with other occupational titles, thereby being
classified as non-exposed instead of exposed. This
would lead to conservative risk estimates, given an
effect of exposure as noted in this study.

In recent years there has been a rapid increase in
the incidence of pancreatic cancer in many countries

showed that 597 but the specific aetiology remains obscure. Several
parish during the environmental factors have been associated with pan-
vith an expected creatic cancer including occupational carcinogens,
ificant difference dietary factors, and smoking. The tanners had been
iumber of deaths exposed to chromium, a recognised carcinogen,9
parish, but there although such an exposure has not been specifically
of deaths due to thought of as causing gastrointestinal cancers.
antly raised mor- Exposure to chlorophenols is likely to have occurred
s with 14 cases and chlorophenols might be associated with sarcoma
2-5 (p < 0005). of the stomach (Hardell, personal communication),
ig specifically on
ess risks for can-
ter of cancer sites
kidney, bladder,
tach was slightly
Mnszel point esti-
confidence inter-
the pancreas the
3-1 with a 95%
2).

rally to confirm
rlier association
ie leather indus-
s not found. The
increase of pan-
ency towards an

Table 2 Case-referent analysis ofdeathsfrom cancer ofthe
pancreas (ICD 157). Referents are people who diedfrom
causes other than cancer. Exposure is taken as the
occupational title of "tanner" and "tannery worker"

Age (years) Cases-referents Non-exposed Exposed

45-64 C 3 1
R 85 9

65-74 C 3 2
R 101 20

>75 C 3 2
R 202 47

Total C 9 5
R 388 76

CRR (Crude rate ratio) I
SMR (Standardised mortality ratio) 1
Mantel-Haenszel X2:
Mantel-Haenszel rate ratio

point estimate
95% Confidence interval

28
3.'

42
3 1

(1-1-92)
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which would be classified as neoplasma ventriculi,
ICD 151. Cancers of the stomach and pancreas have
been associated with dietary factors'0 11 and
although there is no particular reason to believe that
the standard of living and diet would have differed to
any great extent between the tanners and other people
in the parish, such a difference cannot be entirely
ruled out. Tobacco smoking might also play a part in
the production of pancreatic cancer,'2 but in the
present study there was no excess risk for other smok-
ing related cancers, expecially lung cancer, which
seems to imply that the smoking habits of the tannery
workers were unexceptional and no explanation for
the increased risk of pancreas cancer. A considerable
difference in smoking habits between the exposed and
unexposed is needed to result in an overmortality of
about twice or more, even when the association is
much stronger than for smoking and pancreatic can-
cer, for lung cancer, for example.'3
When studying several cancer sites statistically,

there is always the possibility of mass
significance-that is, the increased risk of pancreatic
cancer in the parish could be a chance finding. Only
additional studies of similarly exposed populations
will determine whether or not the association found is
a true health hazard for tannery workers and others
with similar exposures.

Edling, Kling, Flodin, and Axelson

References

International Agency for Research on Cancer. Monographs on eval-
uation of the carcinogenic risk of chemicals to humans. Vol 25.
Wood, leather and some associated industries. Lyon: IARC,
1981:201-47.

'Malker HR, Malker BK, McLaughlin JK, et al. Kidney cancer
among leather workers. Lancet 1984;i:56.

'Cole P, Hoover R, Friedell GH. Occupation and cancer of the
lower urinary tract. Cancer 1972;29:1250-60.

'Pippard EC, Acheson ED, Winter PD. Mortality of tanners. Br J
Ind Med 1985;42:285-7.

'Miettinen OS. Standardization of risk ratios. Am J Epidemiol
1972;96:383-8.

6Miettinen OS. Components of the crude risk ratio. Am J Epidemiol
1972;96:168-72.

7Miettinen OS. Estimability and estimation in case-referent studies.
Am J Epidemiol 1976;103:226-35.

8Mantel L, Haenszel W. Statistical aspects of the analysis of the data
from retrospective studies of disease. J NatI Cancer Inst
1959;32:719-48.

9International Agency for Research on Cancer. Monographs on eval-
uation of the carcinogenic risk of chemicals to humans. Vol 23.
Some metals and metallic compounds. Lyon: IARC,
1980:205-323.

MacMahon B, Yen S, Trichopoulos D, et al. Coffee and cancer of
the pancreas. N Engl J Med 1981;304:630-3.

Weisburger JH, Marquardt H, Mower HF, et al. Inhibition of
carcinogenesis: vitamin C and the prevention of gastric cancer.
Prev Med 1980;9:352-61.

Fraumeni JF, Jr. Epidemiologic approaches to cancer etiology.
Ann Rev Public Health 1982;3:85-100.

13Axelson 0. Aspects on confounding in occupational health epi-
demiology. Scand J Work Environ Health 1978;4:85-9.

 on M
ay 26, 2023 by guest. P

rotected by copyright.
http://oem

.bm
j.com

/
B

r J Ind M
ed: first published as 10.1136/oem

.43.7.494 on 1 July 1986. D
ow

nloaded from
 

http://oem.bmj.com/

