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Laryngeal and hypopharyngeal cancer and
occupation: results of a case-control study

Paquerette Goldberg, Annette Leclerc, Daniéle Luce, Jean-Frangois Morcet,

Jacques Brugére

Abstract

Objectives—To ascertain whether certain
occupations are associated with laryngeal
or hypopharyngeal cancer.

Methods—A hospital based case-control
study was carried out in 15 hospitals in
France. It included 528 male cases diag-
nosed between January 1989 and April
1991, and 305 male controls with various
other types of cancer. Interviews were
carried out to obtain lifetime job histories
and information on potential confound-
ers. Logistic regression was used to com-
pute the odds ratios (OR) for each of
about 80 occupations and industries.
Results—There was an excess risk of
laryngeal and hypopharyngeal cancer
among service workers (OR 2.2, 95% con-
fidence interval (95% CI) 1.3 to 3.9), agri-
cultural and animal husbandry workers
(OR 1.6, 95% CI 0.9 to 2.8), miners and
quarrymen (OR 2.0, 95% CI 0.9 to 4.3),
plumbers and pipe fitters (OR 2.6, 95% CI
0.8 to 8.1), glass formers and potters (OR
4.3, 95% CI 1.0 to 18), transport equip-
ment operators (OR 1.5, 95% CI 1.0 to
2.5), and unskilled workers (OR 1.7, 95%
CI 1.0 to 2.9). Analysis by industrial
branch showed an excess risk for coal
mining (OR 2.1, 95% CI 1.1 to 4.1), manu-
facture of metal products (OR 1.9, 95% CI
1.0 to 3.3), and administration and sani-
tary services (OR 1.7, 95% CI 1.1 to 2.5).
Conclusion—These results suggest that
occupational exposure might have a role
in generating laryngeal and hypopharyn-
geal cancer, and indicate the need for fur-
ther evaluation of these findings, and for
the identification of the carcinogens which
might account for the excess risks found
for certain occupations.

(Occup Environ Med 1997;54:477-482)
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During the period from 1983 to 1987, the
annual age standardised incidence of laryngeal
cancer among men varied from four to six per
100 000 in most European countries, but was
as high as 12 per 100 000 in Italy and France.'
For the hypopharynx, the age standardised
incidence in France (8.6 per 100 000 men-
years) was higher than in the other European
countries,’ where it varied from 0.7 to 1.2. For
the white male population of the United States,
the age standardised incidences from 1983 to

1987 were 6.8 and 1.5 respectively (for
100 000 men-years) for cancer of the larynx
and hypopharynx.

Tobacco smoking and alcohol consumption
have been established as the main risk factors
for laryngeal and hypopharyngeal cancers.’* A
multicentre study coordinated by the Inter-
national Agency for Research on Cancer
(IARC) in six populations of southern Europe*
showed that the risk associated with a high level
of alcohol consumption (more than a litre of
wine a day or equivalent) rose about twofold
for the larynx and about fourfold for the
hypopharynx compared with the risk for
smaller consumers. In the same study, the con-
sumption of more than 25 cigarettes a day was
associated with a risk of laryngeal or hypopha-
ryngeal cancer 16 times greater than the risk
for non-smokers. Comparable results have
been established in other studies.”™®

As the studies on occupational risk factors
for laryngeal cancer®'? or pharyngeal cancer'
have produced conflicting results, the existence
and magnitude of certain associations between
the risk factors studied and these diseases are
still questionable, as shown in a review of the
epidemiological literature on the occupational
factors for cancers of the upper respiratory
tract.”” The aim of the present analysis of a
case-control study by job title was therefore to
provide additional information about the
occupational risk factors for laryngeal and
pharyngeal cancer.

Subjects and methods

Cases were male patients with primary malig-
nancies of the hypopharynx and the larynx
diagnosed between 1 January 1989 and 30
April 1991; for the hypopharynx, the cases
were collected over a shorter period, so that
their number did not exceed half the total
number of cases collected. In all, 664 patients,
all resident in France, were identified for study
in the 15 participating hospitals. However, 11
of them (1.6%) died before an interview could
be completed, 40 (6%) could not be inter-
viewed for health reasons, 63 (9.5%) could not
be located, and 22 (3.3%) refused to partici-
pate. Finally, therefore, 528 histologically con-
firmed cases of squamous cell cancer were
included in the study. Of these, 300 affected the
larynx (196 the endolarynx, and 104 the
epilarynx), 206 the hypopharynx, and 22 were
cases of unspecified or synchronous cancers of
the larynx and hypopharynx. The coding
scheme for sites and subsites was that used by
Tuyns et al': the endolarynx includes the
supraglottis (international classification of
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Table 1 Laryngeal and hypopharyngeal cancer and
occupation, France (1989-91) characteristics of cases and
controls

Cases Controls

n (%) n (%)

Region:
Lille 149 (28.2) 76 (24.9)
Strasbourg 99 (18.8) 58 (19.0)
Paris 96 (18.2) 68 (22.3)
Bordeaux 80 (15.2) 46 (15.1)
Nantes 68 (12.8) 33 (10.8)
Caen 36 (6.8) 24 (7.9

Age at diagnosis (y):
<50 107  (20.3) 42 (13.8)
50-59 190 (36.0) 88 (28.9)
60-69 172 (32.6) 101 (33.1)
270 59 (11.2) 74 (24.3)
Mean 58.0 60.7

Level of education:
Primary 317 (60.0) 137 (44.9)
Lower vocational 144 (27.3) 84 (27.5)
Lower secondary 19 (3.6) 23 (1.5)
Upper secondary 16 (3.0) 15 (4.9
Upper vocational 17 (3.2) 12 (3.9
University 15 (2.8) 33 (10.8)
Other — 1 (0.3)

Tobacco smoking (pack-years):
Data missing — 0.6) 1 (0.3)
Non-smoker 15 2.8 82 (26.9
1-29 130 (24.4) 112 (36.7)
30-45 138 (26.1) 61 (20.0)
=45 245 (46.0) 49 (16.1)

Alcohol consumption (glasses/day):
Data missing, abstainers 24 4.5) 9 (3.0
Occasional and 1-2 77 (14.8) 112 (36.7)
3-4 80 (152) 61 (20.0)
5-8 158 (29.8) 74 (24.3)
9-12 109 (20.6) 31 (10.2)
=12 80 (15.2) 18 (5.9

Total 528 305

diseases ninth revision (ICD-9) 161.1), glottis
(ICD-9 161.0), subglottis ICD-9 161.2), and
endolarynx unspecified ICD-9 161.8-9), the
epilarynx includes the free border of the
epiglottis ICD-9 146.4), the posterior surface
of the suprahyoid portion (ICD-9 161.1), the
junctional region of three folds (ICD-9 146.5),
the aryepiglottic fold, the arytenoid and
interarytenoid incisure (ICD-9 161.1, 148.2),
and the epilarynx unspecified (ICD-9 149.8,
195.0), and the hypopharynx includes the piri-
form sinus (ICD-9 148.1), the post-cricoid
area (ICD-9 148.0), the posterior wall ICD-9
148.3), and the hypopharynx unspecified
(ICD-9 149.8).

This study on laryngeal and hypopharyngeal
cancer was part of a larger one on the occupa-
tional risks of cancer of the upper respiratory
tract (sinonasal cavities, larynx, and hypophar-
ynx). For practical reasons, controls were
selected during the 1987-91 period, and
consisted of patients in hospital selected to be
comparable with the cases. Thus, controls were
male patients with primary cancer selected by
frequency matching for age, with a control to
case ratio of about 1:1 for the larynx, and 3:2
for the hypopharynx. To obtain comparable
catchment areas for cases and controls, the
controls were patients with types of cancer
requiring the same medical environment as the
cases. The hospital departments concerned
were specialised departments in the public or
semipublic sector, located in the same hospitals
as the cases, or in similar hospitals nearby. All
the eligible controls were identified on the
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admission lists of these departments as patients
without previous treatment for the pathology
that caused the admission to hospital, with
characteristics corresponding to the inclusion
criteria. Identification through hospital admis-
sion lists had already been used by others,” '°
and led here to the recruitment of 355 eligible
controls. However, 50 of them (14%) could not
be interviewed (14 for health reasons, 22 could
not be located, and 14 refused), so that 305
were actually included in the study.

Controls were patients with primary cancer
of 15 sites: rectum or anal canal (n=30), liver or
gall bladder (n=15), pancreas (n=11), haemat-
opoietic system (n=34), bones or cartilage
(n=7), soft tissues (n=11), melanoma (n=18),
prostate (n=63), testis (n=17), bladder (n=29),
other urinary organs (n=27), brain or nervous
system (n=18), thyroid (n=18), colon (n=5),
and stomach (n=2).

Table 1 shows the regional distribution of
controls and cases. As the distribution was
similar according to the region, adjustment for
this variable was considered unnecessary.

Personal interviews were conducted with
each subject. The questionnaire covered demo-
graphic characteristics, detailed alcohol con-
sumption, and tobacco smoking, and detailed
lifetime occupational history, including job
titles and description of tasks performed. For
this history, a questionnaire close to that elabo-
rated in Montreal by Gérin and Siemiatycki,'®
was used, to collect detailed information on all
jobs held for six months or longer. This
questionnaire had already been used in French
studies."”

Jobs were coded according to the 1968
international standard classification of occupa-
tions (ISCO) of the international labour
organisation (ILO code 1968)'® and the indus-
trial branches, according to the United Nations
international standard industrial classification
(ISIC) code." To obtain sufficient numbers for
analyses, jobs were grouped into 51 categories
and industries into 44, largely on the basis of
the subheadings.

Analyses were conducted for the larynx and
hypopharynx together, with the same control
group, because of the contiguity of these
anatomical sites and the similarity of their main
risk factors (alcohol and tobacco). Also, odds
ratios (ORs) were computed for each of the
three subsites (endolarynx, epilarynx, and
hypopharynx).

Two kinds of occupational variable were
used for the analyses: having ever (v never)
worked in a selected occupation, and having
ever (v never) worked in a selected industry.
For each occupation, the period of first
employment, in two categories (until 1945, and
as from 1946), was also analysed to find possi-
ble differences between the risks of these peri-
ods. Similarly, analyses were performed ac-
cording to the duration of employment, into
two classes (<9 years, and =10 years), to find
possible dose-response effects. To allow for any
induction and latency effects, analyses were
also performed after excluding all exposure
during the 10 years immediately preceding
diagnosis.
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Table 2 Laryngeal and hypopharyngeal cancer and occupation, France (1989-91): odds ratios by job title
Cases Controls  § 9
ILO code

Job ntle 68 n n OR (95% CI ) OR (95% CI)
Professionals, technicians, managers Oxx to 2xx 55 69 0.5* (0.3 to 0.7) 0.5* (0.3 to 0.8)
Administrative workers 3xx 90 80 0.7t (0.4 to 1.0) 0.7% (0.5 to 1.1)
Sales workers 4xx 54 39 0.8 (0.5 to 1.4) 0.9 (0.5 to 1.5)
Service workers 5xx 90 26 2.2* (1.3 to 3.9) 2.2% (1.3 to 3.9)
Farmers 60xto 61x 55 49 0.7 (0.4 to 1.1) 0.6* (0.3 to 1.0)
Agricultural, animal husbandry workers 62x 68 27 1.6+ (0.9 to 2.8) 1.4 (0.8 to 2.4)
Forestry workers, fishermen, hunters 63xto 64x 17 8 0.9 (0.3 to 2.3) 0.8 (0.3 to 2.0)
Production supervisors 70x 13 12 0.7 (0.3 to 1.8) 0.8 (0.3 to 2.1)
Miners, quarrymen 71x 37 13 2.0t (0.9 to 4.3) 1.8 0.9 to 2.9)
Metal processers 72x 23 13 0.9 (0.4 10 1.9 0.8 (0.4 to 1.7)
Wood preparation, paper workers 73x 9 8 0.4 (0.1 to 1.3) 0.4 (0.1 to 1.2)
Chemical processers 74x 10 4 1.3 (0.4 0 5.1) 1.5 (0.4 to 5.8)
Textile workers 75x 23 7 1.9 (0.7 to 5.0) 1.6 (0.6 to 4.5)
Food, drink processing (not butchers,

bakers) 77x 17 6 1.8 (0.6 to 5.7) 1.9 (0.6 to 6.0)
Butchers 773 20 11 0.9 (0.4 to 2.3) 0.9 (0.4 o 2.2)
Bakers 776 22 11 1.3 (0.5 to 3.0) 1.2 (0.5 to 3.1)
Tailors, dressmakers 79x 6 4 1.3 0.2 to 7.4) 1.2 0.2 to 7.1)
Shoes, leather goods makers 80x 7 7 0.6 (0.2 to 2.4) 0.6 (0.2 to 2.3)
Cabinet makers 81x 17 7 1.0 (0.4 to 2.6) 1.1 (0.4 to 2.8)
Stone cutters, carvers 82x 4 1 29 (0.3 to 31) 2.5 (0.2 to 26)
Blacksmiths 831 18 2 3.5 (0.8 to 16) 3.1 (0.7 o 14)
Toolmakers, metal pattern makers, metal

markers 832 9 4 1.2 (0.3 to 4.5) 1.5 (0.4 to 5.5)
Machine tool setter-operators 833 9 6 1.2 (0.4 to 3.9) 1.2 (0.4 o 4.1)
Machine tool operators 834 18 8 0.7 (0.3 to 1.7) 0.8 (0.3 to 1.9)
Metal grinders, polishers, tool sharpeners 835 6 2 1.7 (0.2 to 12) 1.4 (0.2 0 9.6)
Other blacksmiths, toolmakers, machine

tool operator. 839 16 10 1.0 (0.4 o 2.5) 0.9 (0.4 t0 2.4)
Machine fitters, machine assemblers 841 31 18 1.0 (0.5 to 2.1) 1.0 (0.5 to 2.2)
Watch clock precision instrument makers 842 3 3 0.7 (0.1 to 3.9) 0.7 (0.1 to 3.7)
Motor vehicle mechanics 843 27 16 1.1 (0.5 to 2.4) 1.2 (0.5 to 2.5)
Machine fitters, assemblers (not electric) 849 26 18 0.7 (0.3 to 1.4) 0.7 (0.3 to 1.5)
Electricians, electronicians 85x 27 16 1.1 (0.5 o 2.5) 1.2 (0.6 to 2.7)
Plumbers, pipe fitters 871 22 5 2.5 (0.8 to 7.6) 2.6t (0.8 to 8.1)
Welders, flame cutters 872 24 8 1.8 (0.7 to 4.6) 1.9 (0.7 to 5.0)
Sheet metal workers 873 18 10 1.1 (0.4 to 3.0) 1.2 (0.4 o 3.1)
Structural metal preparers, erectors 874 6 — 1 0.7 i ©.7)
Glass formers, potters 89x 13 4 4.3* (1.0 to 18) 3.7t (0.9 to 15)
Rubber plastics product makers 90x 5 4 0.6 (0.1 to 3.5) 0.6 .1 to 3.4)
Printers 92x 6 8 0.3t (0.1 to 1.1) 0.3t 0.1 to 1.2)
Painters 93x 24 11 1.2 (0.5 to 2.8) 1.1 (0.5 to 2.7)
Other production and related workers 94x 9 3 0.9 (0.2 to 3.7) 0.9 (0.2 to 3.7)
Bricklayers, stonemasons 951 55 16 1.6 (0.8 to 3.1) 1.4 (0.7 o0 2.7)
Reinforced concreters, cement finishers 952 14 2 2.5 (0.5 o 11) 2.5 (0.5 to 12)
Roofers 953 5 5 0.4 (0.1 o 1.9) 0.4 (0.1 to 1.7)
Carpenters, joiners, parquetry workers 954 36 11 1.5 (0.7 to 3.3) 1.5 (0.7 to 3.2)
Plasterers 955 7 — i (0.8) 1 (0.8)
Other construction workers 956 t0 959 23 8 1.2 (0.5 to 2.9) 1.2 (0.4 to 2.7)
Stationary engine operators 96x 7 1 3.4 (0.4 to 30) 3.8 (0.4 to 35)
Dockers, freight handlers 971 25 25 0.3* (0.1 to 0.6) 0.3*% (0.1 to 0.5)
Other material handling and dockers 97210979 17 8 0.7 (0.3 to 1.8) 0.6 0.2 to 1.7)
Transport equipment operators 98x 118 37 1.5t (1.0 to 2.5) 1.4 (0.9 to 2.3)
Unskilled workers 99x 104 28 1.7* (1.0 to 2.9) 1.6% (0.9 to 2.6)

* P<0.05; 1 0.05<P< 0.10;  controls n = 0; § ajusted for age, drinking, smoking; § and education.

Analyses were conducted with multivariate
logistic regressions, and variables were calcu-
lated with EGRET software® with adjustments
for age, drinking, smoking, and with and with-
out adjustment for level of education. To avoid
too small numbers, the analyses according to
the period of first employment and the
duration of employment were conducted with
adjustment for age only. Age was categorised as
a four class variable (<50 years, 50-59, 60—69,
and =70 years), smoking, as a four class
variable (non-smoker, <30, 30 to <45, and
=45 pack-years), drinking, as a five class vari-
able, in number of glasses of alcoholic beverage
consumed daily (occasional drinker or one to
two glasses, 3—4, 5-8, 9-12, and =13 glasses),
and level of education, as a two class variable
(primary level or less, more than primary
level). Non-respondents for alcohol (n=5) and
total abstainers (n=28) were excluded from the
analysis. Indeed, the category of non-drinkers
comprised former heavy drinkers who eventu-
ally stopped drinking alcoholic beverages due

to their health. As in other studies,”® > ORs
were not calculated when the number of
exposed subjects (cases plus controls) was less
than five.

Results

The main characteristics of the sample (table
1) indicate that the cases were slightly younger
and less educated than the controls: thus, 60%
of the cases had only primary education but
44.9% of the controls. More cases than
controls were smokers and drinkers, with
higher levels of consumption.

Table 2 shows, according to job title, the
number of cases and controls, and the ORs and
95% confidence intervals (95% ClIs), calcu-
lated with and without adjustment for educa-
tion, for all sites combined. High ORs, signifi-
cance at P<0.05, or borderline significance at
0.05<P<0.10, were found for service workers,
agricultural and animal husbandry workers,
miners and quarrymen, plumbers and pipe fit-
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Table 3 Laryngeal and hypopharyngeal cancer and occupation, France (1989-91): odds ratios by industrial branch

Cases  Controls €] W

Industrial branch ISIC code n OR (95% CI) OR (95% CI)
Agriculture 11x to 13x 132 72 1.2 0.8 to 1.7) 1.0 (0.6 o 1.5)
Coal mining 21x 47 16 2.1% (1.1 to 4.1) 2.0* (1.0 to 3.8)
Other mining 22x to 29x 7 10 0.4 (0.1 to 1.4) 0.4 (0.1 to 1.3)
Manufacture of food (not bakery, alcohol) 31x 42 15 1.5 (0.8 to 3.0) 15 (0.7 to 3.0)
Manufacture of bakery products 3117 26 12 1.4 0.6 to 3.2) 15 (0.6 to 3.4)
Alcohol industries 3131 to 3133 14 10 1.1 (0.4 to 3.1) 1.0 (0.3 to 3.1)
Spinning, weaving, finishing textiles 3211 31 15 1.2 0.5t 24) 1.0 0.5 to 2.2)
Manufacture of textile (not spinning,

weaving) 32x 8 12 0.4 (0.1 1o 1.2) 0.4 0.1 o 1.2)
Manufacture of leather footwear and repair 323 324 9511 8 11 0.9 (0.3 to 2.8) 0.9 0.3 to 2.7)
Sawmills, wood mills 3311 30 17 0.8 (0.4 to 1.6) 0.7 0.4 to 1.5)
Manufacture of wood (not sawmills) 33x 22 7 1.7 (0.7 to 4.5) 1.7 (0.6 to 4.4)
Manufacture of paper 341 11 2 2.4 (0.5t 12) 24 (0.5 to 12)
Printing, publishing 342 13 8 0.6 0.2 1o 1.7) 0.6 (0.2 o 1.7)
Manufacture of chemical product (not

fertilisers) 351 352 19 6 2.3 0.8 to 7.1) 25 (0.8 to 7.7)
Manufacture of fertilisers, pesticides 3512 3 3 0.5 0.1 to 2.8) 0.5 (0.1 to 2.8)
Manufacture of petroleum, coal products 353 354 4 3 0.4 (0.1 to 2.1) 04 (0.1 to 2.2)
Manufacture of rubber, plastic products 355 356 10 7 0.8 0.2 to 2.5) 0.8 (0.2 to 2.6)
Manufacture of pottery, earthenware, glass,

minerals 36x 25 13 1.3 0.6 to 2.9) 1.1 (0.5 to 2.6)
Basic metal industries 37x 39 16 1.5 (0.7 10 29) 14 (0.7 to 2.8)
Manufacture of metal products 381 64 23 1.9* (1.0 to 3.3) 1.9* (1.1 to 3.4)
Manufacture of machinery (not electrical) 382 54 22 1.3 (0.7 to 2.3) 14 (0.7 to 2.5)
Manufacture of electrical machinery 383 13 8 0.8 (0.3 1o 2.2) 0.8 (0.3 to 2.4)
Ship building 3841 11 5 0.9 (0.3 to 2.8) 0.9 (0.3 to 3.0)
Manufacture of transport equipment (not

shipbuilding) 384 40 30 0.8 (0.4 to 1.5) 0.8 0.5 to 1.5)
Other manufacturing industries 385 to 390 13 5 1.7 0.5 to 5.7) 1.9 (0.5 to 6.5)
Electricity, gas, water 4xx 7 6 1.0 (0.3 t0 3.3) 1.0 (0.3 to 3.5)
Construction 5xx 161 67 1.3 09 1t0 19 1.2 (0.8 to 1.8)
Trade 61x 62x 64 44 0.6t 0.4 to 1.1) 0.6t (0.4 to 1.1)
Restaurants, hotels 63x 34 8 1.9 (0.8 to 4.9) 2.0 (0.8 to 5.0)
Railway transportation 7111 30 12 1.3 0.6 to 3.0) 14 (0.6 to 3.1)
Road transportation 7112t0 7114 31 11 1.0 0.5 to 2.2) 1.0 (0.4 to 2.1)
Other transportation 7116 to 7191 16 8 0.8 (0.3 to 2.3) 0.8 0.3 to 2.2)
Communications 72x 4 7 0.2* (0.1 to 0.9) 0.2¢ (0.1 to 1.0)
Financing, real estate services 8xx 42 31 0.6 (0.3 to 1.1) 0.7 0.4 to 1.3)
Administration, sanitary services 91x 92x 96x 169 73 1.7* (1.1 o 2.5) 1.7* (1.2 to 2.5)
Education, scientific institutes 931 932 21 29 0.4* (0.2 to 0.8) 0.5* (0.2 to 1.0)
Medical services 933 13 13 0.6 (0.2 to 1.5) 0.7 0.3 to 1.7)
Social services 934 to 939 5 6 0.7 0.2 t0 27 0.6 (0.1 to 2.5)
Recreational services 94x 7 5 4 0.1 to 1.8) 0.4 (0.1 to 1.8)
Repair (not leather, vehicles) 95129514 9519 7 4 1.1 0.2 to 4.5) 1.0 (0.2 to 4.3)
Repair of motor vehicles 9513 21 16 0.9 0.4 1o 2.0) 0.9 (0.4 to 2.0)
Laundry, cleaning 952 8 — b (1.0) by (1.0)
Domestic services 953 6 2 2.1 (0.3t 14) 1.8 0.3 to 12)
Barber, beauty shops 9591 5 3 3.3 (0.6 to 18) 3.4 (0.6 to 20)

* P<0.05; 1 0.05<P< 0.10; t controls n = 0; § ajusted for age, drinking, smoking; § and education.

ters, glass formers, and potters (based on 13
cases and four controls), transport equipment
operators, and unskilled workers. The calcula-
tions with or without adjustment for
educational led to similar results. For other
occupational groups, mainly professional, tech-
nical, and administrative workers, printers, and
dockers and freight handlers, ORs were signifi-
cantly lower than unity or borderline.

In the analyses by anatomical subsite (results
not shown), an excess risk of cancer was also
found among blacksmiths for the endolarynx
(OR 4.6, based on nine cases and two
controls); among toolmakers, metal pattern
makers, and metal markers (OR 4.1, based on
four cases and four controls) for the epilarynx;
and (except for butchers and bakers) among
food and beverage processers (OR 4.0) and
bricklayers and stonemasons (OR 3.1), for the
hypopharynx.

The results according to the period of first
employment (not shown) showed a significant
high risk for the more recent period (1946-80),
among service workers, agricultural and animal
husbandry workers, miners and quarrymen,
plumbers and pipe fitters, painters, and brick-
layers and stonemasons. There was an excess

risk for both periods among transport equip-
ment operators and unskilled workers.
The ORs were only slightly modified when
allowance was made for a 10 year latency
period.

When the data were analysed by duration of
employment (results not shown), significantly
high or borderline ORs were found for service
workers, transport equipment operators, and
for unskilled workers irrespective of the dura-
tion. For miners and quarrymen, there was an
excess only in those employed for 10 years or
more.

Table 3 shows the associations resulting from
data analysis according to industrial branch,
calculated with and without adjustment for
education: significant or borderline excess risks
were found for coal mining, manufacture of
metal products, and public administration and
sanitary services. For the activities of trade,
communication, and education, ORs were
lower than unity.

Discussion

An essential point in a case-control study is
that the people selected as controls should have
similar past potential exposure as the cases. In



Laryngeal and hypopharyngeal cancer and occupation

a study based on patients in hospital, a bias
could arise if the reasons for being in hospital in
the public or semipublic sector departments
selected for recruitment were not similar for
cases and controls. In France, most cases of
cancer of the larynx or hypopharynx are treated
in such departments. The choice of the hospi-
tal in a given area mainly depends on medical
criteria. For this reason, the list of cancer sites
for the present controls was established in such
a way as to ensure that cases and controls had
comparable medical environments needed for
treatment. Hence the choice of participating
hospital services was unlikely to have been a
source of bias.

The fact that the controls were recruited over
a longer period than the cases might have led to
a bias. However, when the controls selected
during the periods 1987-8 and 1989-91 were
compared, their main characteristics were
found to be similar.

Another problem in such a study is the ques-
tion of multiple comparisons, which may
generate significant associations which occur
by chance, independently of any association
between exposure and disease. For this reason,
each result requires careful examination and
evaluation of its relevance” in the light of the
results of previous studies and of the knowl-
edge available about both dose-response pat-
terns and induction time.

Comparisons with the results of previous
investigations by others were complicated,
because different authors used different ways
of classifying the occupations, industrial
branches, and anatomical sites considered
here. The results previously reported for the
occupational risks of laryngeal and pharyngeal
cancer mostly concerned the endolarynx, which
was sometimes subdivided into the glottis and
supraglottis." > However, the investigations
on the pharynx did not distinguish between the
hypopharynx and oro- pharynx.”” ' ** Also, the
discrepancies between the results reported
might have occurred because of statistical
imprecision due to sparse data.

Previous authors found a moderate excess
risk for the agricultural job categories’ '*'* "
and it is therefore of interest to note that we
found an increased risk among agricultural and
animal husbandry workers, but not among
farm managers and farmers. This difference
might be due to higher levels and longer dura-
tions of exposure to a set of occupational or
social risk factors for agricultural and animal
husbandry workers.

The occupations involved in metal process-
ing and manufacture have already been consid-
ered in different studies, including those of
metal processor,” metal grinder,' and metal
working machine operator.”” In the present
study, the OR for the basic metal industry was
moderate (table 3), whereas the excess risk for
metal product manufacturing was 1.9. Workers
in these industrial branches with an excess risk
were blacksmiths (OR 4.6 for the endolarynx),
and toolmakers, metal pattern makers, and
metal markers (OR 4.1 for the epilarynx), with
higher ORs for 10 years or more of employ-
ment. In these branches, potential exposure to
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several substances, including metals in general,
specific metals, metal dust, cutting oils,
and sulphuric acid, had already been
studied.” *?# 2?7 % No strong evidence of
their association with laryngeal cancer was
shown, but as the results of several studies were
concordant for these branches, it would be of
interest to continue analysing the specific types
of exposure they involve.

Plumbers and pipe fitters, previously found
to be at risk of laryngeal cancer’ '’ with an
excess risk when education was controlled for,
as well as welders and flame cutters with a
moderate OR of 1.8, might have been exposed
to some of the same substances as workers in
metal industries as well as specific exposure to
metal fumes.

Although the role of asbestos in laryngeal
cancer is still controversial®” ** the excess risk
found here for bricklayers and stonemasons
(OR 3.1 for the hypopharynx) might be due to
exposure to asbestos. Asbestos might also be a
potential risk factor for plumbers and other
workers in the construction industry, in which
asbestos was much used. In several studies, the
occupations relating to this industry showed
associations with laryngeal cancer’ '’ and
pharyngeal cancer.'* **

Contrary to previous studies, we found no
risk for motor vehicle mechanics' '? working in
automobile construction or the repair industry,
in which the role of machining fluids (cutting,
soluble, and synthetic oils) had been
investigated.”” *®

The present result for miners and quarry-
men is consistent with the results reported
elsewhere for mining occupations,” and so is
the result for glass formers and potters.” Both
categories were exposed to silica, which has
already been considered a possible risk factor
for laryngeal cancer.”

In agreement with other studies’ "' in which
an excess risk was found for diesel oil and
gasoline fumes, we found an excess risk for
transport equipment operators.

On the basis of the present results, it would
be worth attempting to explain the excess risks
we found, by extending the analysis to include
the potential workplace carcinogens, which are
still under investigation for their role in
laryngeal and pharyngeal cancer.
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