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Oral, pharyngeal and laryngeal cancer as a cause of death

among Swiss cooks
by Ivo Foppa, MD, Christoph E Minder, PhD?

FOPPA I, MINDER CE. Oral, pharyngeal and laryngeal cancer as a cause of death among Swiss cooks.
Scand J Work Environ Health 1992;18:287—92. In an analysis of Swiss mortality data (1979—1987)
excess mortality due to oral, pharyngeal and laryngeal cancer was found among cooks, and the rate was
very high in the age group <55 years. The peak number of cases was observed among cooks in the age
category 45—49 years. In the standard population the highest number of such deaths was observed be-
tween 65 and 69 years of age. The numbers of alcohol-related causes of death were also elevated among
the cooks, while the numbers of smoking-related deaths were not. Although the dominant role of com-
bined alcohol and tobacco consumption for the development of oral, pharyngeal and laryngeal cancer
has been confirmed by many studies, other factors (eg, volatile carcinogenic compounds formed during
the cooking process) may contribute to the excess mortality from oral, pharyngeal and laryngeal cancer
among cooks. The question of the relevance of such factors will have to be answered by further studies.

Key terms: combined alcohol and tobacco consumption, mortality analysis, nominator-denominator bias,
pattern of causes of death, volatile carcinogenic compounds.

It is widely accepted that the combined use of alcohol
and tobacco is a very important — if not the most im-
portant — factor in the etiology of oral, pharyngeal
and laryngeal cancer (1—8). Many additional factors
have been discussed, like mouthwash use (9), poor den-
tition (10), dietary deficits (11) and betel nut chewing
(12, 13), but their contribution to oral, pharyngeal and
laryngeal cancer is much less evident. The present study
was motivated by the finding of elevated oral, pha-
ryngeal and laryngeal mortality ratios among Swiss
cooks (14). Similar findings have been reported from
Great Britain (15) and Washington State (16). An
elevated risk of oral and pharyngeal cancer, but not
of laryngeal cancer, has been found among hotel and
restaurant employees in Denmark (17) and among
cooks in Italy (18).

Subjects and methods

Data

The present study was based on information from the
Swiss death registry in 1979—1987 and on 1980 cen-
sus information, both recorded on magnetic tape.
Death certificates of all Swiss men who were older than
29 years and had ever been occupationally active were
included in the study, and in this communication they
will be referred to as the standard population. Three
diagnoses — primary cause of death, immediate cause
of death, and concomitant disease — are requested on
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Swiss death certificates. These diagnoses are coded by
the Federal Bureau of Statistics of Switzerland in terms
of the International Classification of Disease, 8th re-
vision (ICD—8) (19). In table 1 only primary causes
of death were used for calculating the overall stan-
dardizd mortality ratios. Elsewhere, all three diagnoses
were included.

Single diagnoses (eg, cancer of the tongue) and
groups of diagnoses (eg, oral cancer, oral, pharyngeal
and laryngeal cancer) were analyzed. Oral, pharyngeal
and laryngeal cancers that are mostly squamous cell
carcinomas (12, 20) include cancer of the mouth
(ICD—8 141, 143—46), pharynx (ICD—8 148—49),
and larynx (ICD—8 161), but not cancer of the lips
(ICD—S8 140), salivary glands (ICD—S8 142), or naso-
pharynx (ICD—S8 147), which have different etiologic
and pathological features (12, 21).

Standardized mortality ratio

The standardized mortality ratio (SMR) is the ratio of
the number of deaths observed to the number expected
(22). Expected numbers of deaths were calculated by
applying death rates of the standard population to the
population of cooks as estimated from the 1980 cen-
sus. The SMR values were standardized for five-year
age categories.

Coding differences for occupation on census forms
and death certificates may cause a nominator-denomi-
nator bias (22). This kind of bias was reduced by mul-
tiplying the expected numbers of deaths with an
occupation-specific correction factor based on a sam-
ple of 3058 men, deceased in 1981, whose death cer-
tificates had been linked to their 1980 census informa-
tion and compared for occupational information (23).
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Table 1. Corrected standardized mortality ratio (SMR) for all
causes and all cancers among Swiss cooks (1979—1987).

Age All causes Cancer?
categories

(years) N SMR 95% CI N SMR 95% Cl
30—34 39 171 1.10—2.82 4 138 0.56—4.58
35—49 39 1.83 1.18—3.02 6 154 071—4.13
40—44 47 239 1.56—3.85 10 213 1.11—467
45—49 37 1.66 1.06—2.76 12 187 1.02—3.88
50—54 51 165 1.09—2.64 20 191 1.13—350
55—59 68 147 0.99—2.30 18 1.04 061—1.95
60—64 89 133 0.90—2.03 29 113 0.70—1.93
65—69 120 093 064—1.40 40 085 0.55—1.40
70—74 154 1.06 0.74—1.59 54 112 0.74—1.78
=75 289 0.95 0.67—1.40 69 094 0.63—1.50

a International Classification of Diseases, eighth revision, codes 140—
209.

Table 2. Corrected standardized mortality ratio (SMR) and
proportionate mortality ratio (PMR) values for common types of
cancer among Swiss cooks (1979—1987). (95% C! =95% con-
fidence interval, OPLC = oral, pharyngeal and laryngeal cancer)

95% CI 95% CI

Site2 N SMR of the PMR  of the
SMR PMR

Lung (162) 61 092 061—1.45 079 061—1.02
OPLC (141, 143—1486,
148—149, 161) 36 3.03 1.93—503 240 1.68—3.32
Prostate gland (185) 26 0.81 0.50—1.42 081 053—1.18
Blood and lymphatic
organs (200—209) 23 1.13 0.68—2.01 095 0.60—1.42
Liver (155) 21 3.34 1.99—6.05 2.96 1.83—4.52
Urinary tract (188, 189) 17 1.02 0.59—2.95 0.92 0.53—1.47
Stomach (150) 15 0.87 0.49—1.71 079 0.44—1.30
Pancreas (157) 13 125 0.69—254 1.09 0.58—1.87
Colon (153) 13 0.73 0.40—1.48 067 0.36—1.14
Rectum (154) 11 1.21 0.64—257 1.09 0.55—1.96
Esophagus (150) 10 123 064—269 1.04 0.50—1.92
Skin (172, 173) 6 1.10 046—3.13 0.86 0.32—1.88
Nervous system (191, 192) 5 092 0.39—265 063 0.20—1.47
Connective tissue &
bones (170, 171) 2 1.40 043—7.84 1.07 0.13—3.86

2 Code of the International Classification of Diseases in parentheses.
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Figure 1. Relative frequency of some common types of can-
cer compared with that of all cancers on death certificates of
30- to 54-year-old cooks (1979—1987). (pop = population,
OPLC = oral, pharyngeal and laryngeal cancer, org = organs)
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Thus overrepresentation of the occupation on death
certificates relative to the census forms was corrected
for. The correction factor for cooks amounted to
0.763, leading to corrected SMR values that were about
one-fourth lower than the uncorrected ones. There has
been no evidence for a considerable age dependency
of such correction factors (23). Only corrected SMR
values have been used in this paper. The limits of the
confidence interval (CI) of the corrected SMR values
were calculated according to the following approximate
formula (24):

CI[100(1 — a)%]=[(oxc)/e] X exp[(u?/2) tz, X u],

where u?= (1/0)+ (v/c?) + (v/0) X c? and o= observed
numbers of deaths, e =expected numbers.of deaths,
¢ = correction factor, and v=0.0181 (coefficient of var-
iation).

Proportionate mortality ratio

Like the SMR, the proportionate mortality ratio
(PMR) is a ratio of observed to expected numbers of
deaths. In this report, the expected numbers of deaths
have been derived from the proportion of a particu-
lar cause of death to all deaths in the standard popu-
lation applied to the number of all deaths among the
group of interest (22). Exact Poisson limits were used
to calculate the confidence interval for the PMR
values.

PMR values are not subject to a numerator-de-
nominator bias because both the observed and expected
numbers are drawn from the same data source (death
certificates). The discrepancy of relatively low PMR
values and corresponding SMR values that were rela-
tively high among the cooks younger than 55 years of
age could be attributed to their overall excess mortality
(25). Like the SMR values, the PMR values were stan-
dardized for five-year age categories. Consideration
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Figure 2. Relative frequency of some common types of can-
cer compared with all cancers on death certificates of cooks
older than 54 years (1979—1987). (pop = population, OPLC =
oral, pharyngeal and laryngeal cancer, org = organs)



of both the SMR values and the corresponding PMR
values increases the validity of the results.

Results

Overall and cancer mortality

The all-cause and all-cancer SMR values of the cooks
are presented in table 1. In the age groups younger than
55 years mortality was elevated not only due to all
causes but also due to all cancer. In table 2 the mor-
tality ratios for deaths attributed to some common
types of cancer are given. Oral, pharyngeal and laryn-
geal cancer and cancer of the liver occurred in excess.
Mortality due to esophageal cancer — a cancer also
considered to be strongly related to combined alcohol
and tobacco consumption (26) — and lung cancer mor-
tality were not elevated.

Figures 1 and 2 compare the proportions of some
common types of cancer to all cancers among the cooks
and the standard population. In the younger age group,
35% of all cancers among the cooks was oral, pharyn-
geal or laryngeal cancer, and 25% was lung cancer,
while in the standard population oral, pharyngeal and
laryngeal cancer accounted for only 10% and lung can-
cer for 29% (figure 1).

In the older age group cancer of the liver was the
third most common cancer among the cooks, while in
the standard population it ranked only ninth (figure 2).

Mortality from oral, pharyngeal and laryngeal
cancer

Figure 3 represents the observed and expected num-
bers of deaths due to oral, pharyngeal and laryngeal
cancer among the cooks in 10 five-year age categories.
The expected numbers corresponded to the denomi-
nator of the corrected SMR values. The number of
deaths was higher than expected in every age category.
The highest number of deaths due to oral, pharyngeal
and laryngeal cancer was expected to have occurred
between 65 and 69 years of age but was found to have
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occurred 20 years earlier (45—49 years of age), when
seven deaths attributed to oral, pharyngeal and laryn-
geal cancer contrasted with less than one expected.

Table 3 gives the SMR and PMR values for oral,
pharyngeal and laryngeal cancer in two age groups.
The SMR values ranged between 6.63 (larynx) and 7.85
(oral cavity) in the younger age group, the corre-
sponding PMR values being lower by a factor of a lit-
tle less than two. This difference is related to a gen-
eral excess mortality among the cooks of younger ages.
(See the preceding text.) In the older age group the
SMR and PMR values were elevated only for laryn-
geal cancer.

In table 4 the SMR and PMR values are presented
for cancer of the tongue, which was the individual diag-
nosis with the highest excess mortality among the cooks
under 55 years of age. The SMR amounted to 10.31
in this age group but was not elevated in the older age
group.

W observed B expected

Numbers of deaths due to OPLC

30-34 35-39 40-44 45-49 60-54 56-59 60-64 65-69 70-74 74
Age categories {yrs )

Figure 3. Observed numbers of deaths due to oral, pharyngeal
and laryngeal cancer (OPLC) among cooks in 10 age categories
contrasted with the expected numbers of deaths (denomina-
tor of the corrected standardized mortality ratios) (1979—
1987).

Table 3. Corrected standardized mortality ratio (SMR) and proportionate mortality ratio (PMR) for oral, pharyngeal and laryngeal
cancer among the cooks in two age groups (1979—1987). (95% Cl =95% confidence interval)

; 95% CI 95% CI

Cancer site? N SMR of the SMR PMR of the PMR
Oral cavity (141—144)

Cooks 30—54 years of age 7 7.58 3.75—19.65 432 1.74—8.90

Cooks >54 years of age 4 1.44 0.58—4.77 1.28 0.35—3.29
Pharynx (146, 148, 149)

Cooks 30—54 years of age 7 6.68 3.19—16.70 3.80 153—7.84

Cooks >54 years of age 5 1.49 0.65—4.36 1.31 0.43—3.05
Larynx (161)

Cooks 30—54 years of age 4 6.63 267—219 3.67 1.00—9.40

Cooks >54 years of age 9 279 1.42—6.34 2.54 1.16—4.83
2 Code of the International Classification of Diseases in parentheses.

289



Scand J Work Environ Health 1992, vol 18, no §

Causes of death associated with smoking and
high alcohol intake

The SMR and PMR values due to smoking- and
alcohol-related diseases (27, 28, 29) among the cooks
are presented in table 5. Mainly in the younger age
group there was excess mortality due to liver cirrho-
sis, while only in the older group was mortality elevated
due to the somewhat poorly defined condition of *‘al-
coholism or alcoholic psychosis.’” Smoking-related dis-
eases, on the other hand, did not occur in excess.

Discussion

The aim of the present study was to analyze the high
mortality from oral, pharyngeal and laryngeal cancer
among cooks, a phenomenon previously observed but
not yet subject to a more profound analysis. Over-
estimation of the SMR values due to a numerator-
denominator bias caused by coding differences on
death certificates and census forms was statistically cor-
rected for. A bias arising from an overrepresentation
of oral, pharyngeal and laryngeal cancer on the death
certificates of cooks is unlikely for an occupation not
generally known to be related to this specific cause of
death (30). The very high SMR values, the presumable
absence of considerable bias, and the close correspon-
dence of the SMR and PMR values (taking into ac-

Table 4. Corrected standardized mortality ratio (SMR) and
proportionate mortality ratio (PMR) for cancer of the tongue
(International Classification of Diseases, eighth revision, code
141) among the cooks in two age groups in 1979—1987. (35%
Cl=95% confidence interval)

95% Cl 95% ClI
Age group N SMR of the SMR PMR of the PMR
30—54 years 5 10.31 4.47—30.17 5.62 1.82—13.11
>54 years 3 1.93 0.70—7.77 1.73 0.36—5.07

count the high general mortality of cooks younger than
55 years of age) are strong arguments for a real effect.
Information on the smoking and drinking history of
the cooks in comparison with that of the standard
population would be very useful for interpreting the
results. In a study on work conditions and well-being
in Switzerland, kitchen personnel were found to be-
long to the occupational group with the highest intake
of hard liquors but to have a relatively small propor-
tion of current smokers (31). Unfortunately, this in-
formation is only of limited use, as we do not know
much about the time trend of drinking and smoking
behavior among cooks. The pattern of causes of death,
on the other hand, does reflect the life-long exposure
to occupational and life-style hazards, but it is very
difficult to interpret. To overcome this dilemma, a
questionnaire inquiry asking for information on the
alcohol and tobacco consumption of the cases was con-
ducted in an early phase of the study. Physicians with
access to the medical records of the 28 deceased cooks
(only oral, pharyngeal and laryngeal cases from 1979
to 1985) were contacted. In 15 cases, from the 19 that
could be identified by the physicians, information on
smoking and drinking history was available. All of
these patients had been documented as consuming at
least one type of alcoholic beverage several times per
day and mostly at least one pack of cigarettes per day.
This information is certainly subject to various biases.
But in the context of the information presented it seems
to be a reasonable and conservative assumption that
heavy drinking and smoking was a condition sine qua
non for the cooks’ excess mortality due to oral, pharyn-
geal and laryngeal cancer. Nevertheless, the evident age
dependency of the mortality ratios for oral, pharyn-
geal and laryngeal cancer among the cooks, together
with some features of their cancer mortality pattern,
strongly suggests a substantially different exposure
compared with that of the standard population. Even

Table 5. Corrected standardized mortality ratio (SMR) and proportionate mortality ratio (PMR) for smoking- and alcohol-related
causes of deaths among Swiss cooks in two age groups (1979—1987).

. . 95% ClI 95% CI
Diagnosis2 N SMR of the SMR PR of the PMR
Liver cirrhosis (571)

Cooks 30—54 years of age 30 473 2.96—8.07 2.59 1.75—3.70

Cooks >54 years of age 51 254 1.67—4.07 2.30 1.72—3.06
Alcoholism (291), alcoholic psychosis (303)

Cooks 30—54 years of age 22 274 0.68—4.93 1.48 0.93—2.25

Cooks >54 years of age 40 2.76 1.78—4.53 2.49 1.18—3.39
Lung cancer (162)

Cooks 30—54 years of age 13 1.76 0.97—3.58 0.99 0.53—1.69

Cooks >54 years of age 48 0.81 0.53—1.31 0.756 0.55—1.00
Bronchitis, emphysema, asthma (490—493)

Cooks 30—54 years of age 3 1.16 0.42—4.68 0.66 0.14—1.94

Cooks >b54 years of age 65 1.03 0.69—1.61 1.00 0.77—1.27
Ischemic heart disease (410—414)

Cooks 30—50 years of age 22 1.32 0.80—2.38 0.73 0.46—1.11

Cooks >54 years of age 167 0.97 0.68—1.44 0.93 0.79—1.08

2 Code of the International Classification of Diseases in parentheses.
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though this difference might be purely quantitative,
the following statement by Brugere et al (32) seems
worth considering: ““In particular, for the cancer sites
for which all of the patients are smokers, the effect
of other risk factors cannot be studied without con-
sidering their interaction with tobacco consumption.
This kind of information is important for the study
of risk factors other than alcohol and tobacco con-
sumption, particularly the study of occupational risk
factors [p 395].”” Moreover, Doll (33) pointed out that
““it is the relatively young who first provide evidence
of an occupational hazard of cancer [p 679].”’ In fact
cooks are faced with at least two hypothetical occupa-
tional hazards possibly modifying the effects of smok-
ing and drinking. Air samples from different restau-
rant cooking areas have been found by Teschke et al
(34) to be more frequently mutagenic than samples
from dining areas. Rappaport et al (35) has suspected
that volatile carcinogenic compounds — mainly
formed in the cooking process of meat — could con-
stitute an occupational hazard to cooks and kitchen
personnel. A second hypothetical occupational hazard
is chronic thermal irritation of the upper aerodiges-
tive tract from the frequent tasting of hot food. Ther-
mal injury of the esophageal mucosa caused by hot
food and beverages has been suspected as an etiologic
factor for esophageal cancer in some high-incidence
areas (36). Such areas (like, eg, central Iran) mostly
have high incidence rates for oral cancer too (37). The
relevance of these two factors will have to be en-
lightened by further studies.
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