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Respiratory cancers in furniture workers
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ABSTRACT In a 19 year follow up study of 8141 furniture workers nasal adenocarcinoma was 63-4
times more common than expected. The findings also indicate an excess risk of adenocarcinoma
of the maxillary sinus. No increase in risk was found for laryngeal cancer, lung cancer, or
sinonasal cancers other than adenocarcinoma.

Although several papers have been published on
sinonasal cancer and previous exposure to wood
dust, the evidence of a causal association is largely
based on case-control studies and case reports.
Hence, attempts to quantify this association in terms
of relative risk rest mainly on case-control data.'-9
We found only one cohort study on the association
between exposure to wood dust and sinonasal
adenocarcinoma.'0 In that study, however, the calcu-
lations were based on eight cases in the exposed
group. We present here data from a cohort study of
sinonasal adenocarcinoma and other respiratory
cancers among 8141 furniture workers during a 19
year follow up period.

Methods

The 1960 census in Sweden provides information
about occupation, age, sex, and domicile for a popu-
lation of about 7*5 million. All cases of cancer diag-
nosed in that population may be obtained from the
Swedish cancer register. Each inhabitant living in
the country has an individual identification number
that is used in both registers. A cancer environment
register has been created by a record linkage bet-
ween the 1960 census and the 1961-79 cancer regis-
ter." The present study is based on 8141 men, aged
20-64 in 1960 and classified as furniture workers in
the 1960 census. The reference group of 1-4 million
consists of all employed men, except those classified
as furniture workers, aged 20-64 in 1960. Only blue
collar workers are included in the study. Expected
numbers were calculated based on the number of
furniture workers and on the cumulative incidences
in the reference group. Stratification was made by
year of birth (five year group) and county. To quan-
tify the increase in risk, if any, the standardised
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morbidity ratio (SMR) was calculated as the
observed number of cases divided by the expected
number. Assessment of confidence limits were per-
formed according to the methods of Rothman and
Boice.'2

Results

The observed and expected numbers of different
respiratory cancers are presented in the table.
Among the furniture workers sinonasal carcinoma
was 7-1 and sinonasal adenocarcinoma 44-1 times
more common than expected. For adenocarcinoma
in the nasal cavity the observed number was 63-4
times higher than expected. The remaining three
adenocarcinomas were all located in the maxillary
sinus (expected: 0-1). The observed number of
sinonasal carcinoma other than adenocarcinoma was
1 (expected: 1-8). No increase in risk was found for
laryngeal or lung cancer.
Of the 14 cases of adenocarcinoma in furniture

workers, eight were diagnosed between 1961 and
1968 and six between 1973 and 1976. There was no
obvious difference in age distribution of adenocar-
cinoma between furniture workers and the reference
population. Of the 17 cases of adenocarcinoma of
the nasal cavity in the reference population, five
were in woodworkers (other than workers in the
furniture industry). Hence of the 28 cases of
adenocarcinoma of the nasal cavity that occurred
between 1961 and 1979 (11 in furniture workers
and 17 in the reference population), no less than 16
had been classified as woodworkers in the 1960
census.

Discussion

An unusually high proportion of woodworkers
among patients with adenocarcinoma was reported
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Standardised morbidity ratio (SMR) for different respiratory cancers among 8141 male furniture workers during a 19 year
follow up

Tumour site Histological type Obs Exp SMR 90% Confidence
(ICD code, 7th rev) limits

Sinonasal (160) All types 15 2-1 7-1 44-10-9
Sinonasal (160) Adenocarcinoma 14 0 3 44-1 266-68-9
Nasal cavity (160-0) Adenocarcinoma 11 0-2 63-4 355-104-9
Laryngeal (161) All types 5 7-7 0-6 0-3-1-4
Lung, primary (162) All types 57 66-2 0-9 0-7-1.1

from England in 1965-8.'3-'5 Since then, case-
control studies have been the main source of infor-
mation on the association between occupational
exposure to wood dust and adenocarcinoma of the
nose and paranasal sinuses.
Acheson et al performed a case-control study with

sinonasal adenocarcinoma (cases) and other nasal
cancers (controls).' Occupational histories showed
that 19/80 cases and 5/85 controls had woodworking
in the furniture industry as their main occupation. It
was estimated, however, from census data that only
about 0-2/80 of the general population were wood-
workers in the furniture industry. Estimates of the
relative risk of sinonasal adenocarcinoma for this
occupational group would be quite different if cases
were compared with controls or with the census
data.

Estimates of the relative risk varies widely be-
tween different case-control studies, from 2.56 to
more than 100.' This may be due partly to differ-
ences in exposure between different types of wood-
work' 56 and between different countries.26
Nevertheless, as indicated by Acheson et al' and
others, bias in the selection of controls may account
for differences in relative risk estimates of this mag-
nitude. Furthermore, there may be systematic dif-
ferences in the collection of information on previous
occupation or exposure between the groups com-
pared.' 26 Finally, sinonasal adenocarcinoma is rare,
and with few exceptions the published case-control
studies have only included one to five exposed
cases,2-8 allowing for considerable random varia-
tion. The International Agency for Research on
Cancer has published a review of publications up to
1981.16

In Sweden the occupational background of
patients with sinonasal adenocarcinoma has been
described by Engzell et al.'7 18 Predominant occupa-
tional groups were joiners and cabinet makers. In a
case-control study Hardell et al examined 44 cases
of sinonasal cancer and found a relative risk of 2-0 in
woodworkers.' Only one of the three cases with
adenocarcinoma was exposed to wood dust, how-
ever. In another Scandinavian case-control study,
Hernberg and his collaborators interviewed 18 cases

of sinonasal adenocarcinoma and matched controls
and found that 9:0 pairs were discordant for wood
dust exposure.9

In the present study we found a relative risk of
44*1 for sinonasal adenocarcinoma and 63-4 for
nasal adenocarcinoma in furniture workers. This is
higher than the findings of most case-control studies
but somewhat lower than the only previous cohort
study where an estimated relative risk of 133-33
(57.57-262.73) was based on eight cases of
sinonasal adenocarcinoma in furniture workers in
England.'0
Our findings were based on a record linkage, and

the accuracy of the data provided by the registers
was checked in different ways. Comparing the
cancer register with death certificates, the total loss
of cases was estimated to be 3.4%.'9 Only 1-2% of
people in the cancer register were not identified in
the census.20 Random sample quality control dis-
closed that in the linkage between the cancer regis-
ter and the 1960 census 0-5% of the hits were inac-
curate owing to incorrect personal identification
numbers.2' More important, considerable variations
in exposure could be expected among the furniture
workers depending on the type and duration of job
experience in the furniture industry. Hence, some of
those registered as furniture workers in the 1960
census may have little or no exposure to wood dust,
particularly when the latent period is taken into
account.'5 Conversely, some of the reference popu-
lation are likely to have been exposed to wood dust
in other occupations (among those with adenocar-
cinoma in the reference population, five were found
to have been woodworkers in the 1960 census) or as
furniture workers before 1960. These sources of
error, however, would lead to an underestimation of
the relative risk. If differences in smoking habits had
any effect this is likely to be in the same direction,
since the furniture workers had a low relative risk
for lung cancer.
Some studies, including the one described here,

suggest that the excess risk of sinonasal cancer in
woodworkers is confined to adenocarcinoma.24
There are other studies, however, indicating that
there is also an increased risk of sinonasal cancer of
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Respiratory cancers in furniture workers

other histological types.' 5 6I7 9 For example, Elwood
found an equal increase in the risk of adenocar-
cinoma and squamous cell carcinoma in wood-
workers.6 One explanation could be that different
types of wood dust induces different types of cancer.
Recent findings by Hernberg et al9 suggest that
exposure to hardwood dust is associated with
adenocarcinoma and exposure to softwood dust with
other sinonasal cancers.

Analysis by tumour site has been performed in
only a few studies. We found an increased risk for
adenocarcinoma in the nasal cavity and the maxil-
lary sinus. Previous studies have indicated an
increase in tumours of the nasal cavity and ethmoid
sinus'5 or of the nasal cavity and ethmoid and maxil-
lary sinus.6 8 Acheson et al suggested that there may
be a trend towards a decrease of sinonasal cancer in
furniture workers after 1965.'5 Our findings suggest
that there has been no such decrease.

References

'Acheson ED, Cowdell RH, Rang E. Adenocarcinoma of the
nasal cavity and sinuses in England and Wales. Br J Ind Med
1972;29: 21-30.

2 Ironside P, Matthews J. Adenocarcinoma of the nose and para-
nasal sinuses in woodworkers in the state of Victoria,
Australia. Cancer 1975;36: 1115-21.

Brinton LA, Blot Wi, Stone BJ, Fraumeni JF. A death certificate
analysis of nasal cancer among furniture workers in North
Carolina. Cancer Res 1977;37:3473-4.

Cecchi F, Buiatti E, Kriebel D, Nastasi L, Santucci M.
Adenocarcinoma of the nose and paranasal sinuses in
shoemakers and woodworkers in the province of Florence,
Italy (1963-77). Br J Ind Med 1980;37:222-5.

Roush GC, Meigs JW, Kelly J, Flannery JT, Burdo H. Sinonasal
cancer and occupation: a case-control study. Am J Epidemiol
1980; 111: 183-93.

6 Elwood JM. Wood exposure and smoking: association with
cancer of the nasal cavity and paranasal sinuses in British Col-
umbia. Can Med Assoc J 1981; 124:1573-7.

Hardell L, Johansson B, Axelson 0. Epidemiological study of

405

nasal and nasopharyngeal cancer and their relation to phenoxy
acid or chlorophenol exposure. Am J Ind Med 1982;3: 247-57.

8 Battista G, Cavallucci F, Comba P, Quercia A, Vindigni C, Sar-
torelli E. A case-referent study on nasal cancer and exposure
to wood dust in the province of Siena, Italy. Scand J Work
Environ Health 1983;9:25-9.

Hernberg S, Westerholm P, Schultz-Larsen K, et al. Nasal and
sino-nasal cancer. Connection with occupational exposure in
Denmark, Finland and Sweden. Scand J Work Environ Health
1983;9:315-26.

Rang EH, Acheson ED. Cancer in furniture workers. Int J
Epidemiol 1981;10:253-61.

National Board of Health and Welfare Committee for the Cancer
Environment Registry in collaboration with The National Cen-
tral Bureau of Statistics and The Swedish Work Environment
Fund. The Swedish cancer-environment register 1961-1973.
Stockholm, 1980.

Rothman KJ, Boice JD. Epidemiologic analysis with a pro-
grammable calculator. Washington: Government Printing
Office, 1979. (DHEW publication (NIH)79-1649.)

MacBeth R. Malignant disease of the paranasal sinuses. J Laryn-
gol Otol 1965;79:592-612.

'4 Acheson ED, Hadfield EH, MacBeth RG. Carcinoma of the
nasal cavity and accessory sinuses in woodworkers. Lancet
1967;i: 311-2.

Acheson ED, Cowdell RH, Hadfield EH, MacBeth RG. Nasal
cancer in woodworkers in the furniture industry. Br Med J
1968;ii: 587-96.

International Agency for Research on Cancer. Wood, leather,
and some associated industries. Lyon: IARC, 1981. (IARC
monographs on the evaluation of the carcinogenic risk of
chemicals to humans, vol 25.)

' Engzell U, Englund A, Westerholm P. Nasal cancer associated
with occupational exposure to organic dust. Acta Otolaryngol
1978;86:437-42.

Engzell U. Occupational etiology and nasal cancer. Acta
Otolaryngol 1979; suppl 360:126-8.

Mattson B. Completeness of registration in the Swedish Cancer
Registry. Stockholm: National Central Bureau of Statistics,
1977. (Statistical reports, HS 1977:12.)

20 Wiklund K, Einhom J, Wennerstrom G, Rapaport E. Swedish
cancer environment register available for research. Scand J
Work Environ Health 1981;7:64-7.

21 Eklund G, Wiklund K. Quality control study of the personal
identity in the cancer environment registry. In: National Cen-
tral Bureau of Statistics, statistical review, 1979. 3rd series. vol
17. Stockholm: NCBS, 1979:373-6, 407-8.

 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

.42.6.403 on 1 June 1985. D
ow

nloaded from
 

http://oem.bmj.com/

