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ABSTRACT:   Introduction: The two major recognized risk factors for laryngeal cancer are tobacco and alcohol consumption. How-
ever, according to WHO and IARC, occupational factors are probably underestimated. Confirmed/highly probable 
occupational carcinogens related to laryngeal cancer include asbestos and strong organic acid mists. Probable car-
cinogens are cement, polycyclic aromatic hydrocarbons (PAH) and wood dust. Suspected carcinogens are organic sol-
vents, formaldehyde, coal/silica dust, leather dust and cotton dust.

  An important problem of epidemiological studies appears to be the lack of differentiation between laryngeal and hy-
popharyngeal (squamous cell) carcinomas.

  Material and Methods: For the purposes of this study, a database of 164 well-documented cases of laryngeal and hy-
popharyngeal cancers was created by collecting data from 4 centres in Belgium, Italy and France. In order to identify 
confirmed, probable and suspected carcinogenic risks, jobs and exposures over the whole career of the patients were 
exhaustively identified and mapped. Confounding factors were taken in account.

  Results: In general, occupational exposure to known or suspected carcinogens is significantly higher in laryn-
geal than in hypopharyngeal carcinomas. As regards the exposed subjects, the global occupational exposure 
profiles differ significantly (10 categories). Asbestos and acid mist exposures are significantly more important 
in laryngeal carcinoma. Coal/silica dust exposure is significantly more important in pharyngeal carcinoma..
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STRESZCZENIE:   Wstęp Dwa główne (i rozpoznane) czynniki ryzyka występowania raka krtani stanowią: palenie tytoniu oraz spożywanie 
alkoholu. Zgodnie z danymi WHO (World Health Organization) i IARC (International Agency for Research on Cancer), 
rola czynników zawodowych jest jednak prawdopodobnie niedoszacowana. Potwierdzonymi, i wysoce prawdopodob-
nymi, kancerogenami zawodowymi w przypadku raka krtani są: azbest i pary silnych kwasów organicznych, natomiast 
prawdopodobnymi substancjami rakotwórczymi są: cement, wielopierścieniowe węglowodory aromatyczne (WWA) 
i pył drzewny. Podejrzewane kancerogeny stanowią rozpuszczalniki organiczne, formaldehyd, pył węglowy/krzemion-
kowy, pył skórzany oraz pył bawełny.

  Ważnym problemem badań epidemiologicznych wydaje się być brak zróżnicowania między rakami (płaskonabłonkowymi) 
krtani i gardła (dolnego).
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INTRODUCTION

Tobacco and alcohol exposures are the major determinants 
of head and neck cancers, including the tumours of (hypo)
pharynx and larynx. In combination, tobacco smoking and 
alcohol drinking account for approximately three fourths of 
all pharyngeal cancers in the United States and even for a hi-
gher fraction of laryngeal cancers. The interaction between 
tobacco smoking and alcohol appears to be multiplicative 
in laryngeal cancers [17]. However, according to WHO and 
IARC, occupational factors are probably underestimated. An 
estimated 3% of laryngeal cancers in the UK are linked to oc-
cupational exposures [13].

Several specifically occupational aetiologies have been iden-
tified for the ‘throat’ cancer. These observations come from 
epidemiological studies (cohort studies and case-control stu-
dies) that show an increased risk of cancer in exposed people 
compared to the general population. Incriminated and su-
spected agents can currently be classified into 3 categories:

• 1. Confirmed/highly probable: asbestos and strong 
inorganic acid mists

• 2. Probable: cement, polycyclic aromatic 
hydrocarbons, wood dust

• 3. Suspected but insufficient evidence: organic 
solvents, formaldehyde, coal dust and silica, leather 
dust, cotton dust.

[1], [2], [4], [7], [8], [9], [11], [12], [16]

Most of the epidemiological studies rely upon data from can-
cer registries, death certificates and administrative documents 
that do not necessarily come from the treating laryngologist 
who is also responsible for follow-up. In principle, there is no 
doubt with regard to the diagnosis of cancer, but the precise 
location of the original tumour is quite frequently unknown. 
Moreover, the exact nature and quantification of exposure is 
not always easy to define.

An important problem of epidemiological studies appears 
to be the lack of differentiation between laryngeal and hy-
popharyngeal (squamous cell) carcinomas. They are some-
times grouped as upper aerodigestive tract  (UADT) cancer 
[15], although actually the laryngeal cancer is a respiratory 
cancer while the (hypo)pharyngeal cancer may be classified 
as a digestive cancer. 

MATERIAL AND METHODS 
Subjects
For the purposes of this study, a database of 164 very well-
-documented cases of laryngeal and (hypo)pharyngeal can-
cers (anonymised files) was created by collecting data from 
4 centres in Belgium, Italy and France. The database consists 
of 119 cases of laryngeal cancer (mean age of 67.01 years; 10 
females, 109 males) and 45 cases of (hypo)pharyngeal cancer 
(mean age of 63.64 years; 6 females, 39 males).  

All cancers were squamous cell carcinomas. All cases were 
perfectly documented from a medical/surgical point of view. 
Most of these patients had been treated within a relatively 
short period of time before the study commencement (up 
to five years) and came to the outpatient clinics for follow-
-up. They all were in a satisfactory physical condition and 
gave their informed consent to participate in the study. They 
were asked to carefully fill in anonymously an occupational 
questionnaire with assistance of a doctor or a nurse. 

Questionnaire
The following topics were addressed, according to the epide-
miological literature on confirmed, probable and suspected 
carcinogenic risks, jobs and exposures :

• general demographic data
• total duration of occupational career
• tobacco consumption (5 levels: no / light / moderate / 

important/ extreme), with duration for each level)

  Materiał i metody:W przedstawionym badaniu stworzono grupę 164 dobrze udokumentowanych przypadków cho-
rych z rozpoznaniem raka krtani i gardła dolnego, pochodzących z czterech ośrodków w Belgii, Włoszech i Francji. 
W odniesieniu do potwierdzonych, prawdopodobnych i podejrzewanych rakotwórczych czynników ryzyka, w sposób 
wyczerpujący zidentyfikowano i odwzorowano rodzaj wykonywanej pracy i ekspozycji zawodowej w przebiegu całej 
kariery zawodowej pacjentów. Pod uwagę brano czynniki zakłócające.

  Wyniki  : Narażenie zawodowe na znane kancerogeny, lub substancje podejrzewane o działanie rakotwórcze, były 
znacznie wyższe w  przypadkach raka krtani niż gardła dolnego. Wśród poddanych badaniom pacjentów, profile 
ekspozycji zawodowej w skali globalnej różniły się w istotny sposób (podzielono je na 10 kategorii). Ekspozycja na az-
best i pary kwasów odgrywała znacznie większą rolę w przypadku raka krtani. Narażenie na pył węglowy/krzemion-
kowy były bardziej istotne w raku gardła.

SŁOWA KLUCZOWE:  krtań, rak, zawód, ryzyko, gardło dolne
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• alcohol consumption (5 levels: no / light / moderate / 
important/ extreme), with duration for each level)

• important previous health problems (including other 
cancers, radio- and chemotherapy)

• list of employers (job title, work description, duration 
for each position)

• multiple choice checklist with regard to all 
occupational positions: electroplating, etching, 
pickling, batteries, fertilisers, paper, textile, 
construction, coke, roofing, asphalting, woodworking, 
paints, resins, glues, coal, leather, welding (with a 
possibility to add a specific item)

• multiple choice checklist for exposures: asbestos, 
acids, cement, tar, petrochemicals, organic solvents, 
formaldehyde, rubber, silica (with a possibility to add a 
specific item).

Jobs and exposures over the whole career of the patients were 
exhaustively identified and mapped. Confounding factors were 
taken in account. When relevant,  the Sumex 2 job-exposure 
matrix developed by the INSERM (Paris) was used (invs.san-
tepubliquefrance.fr/publications/2007/sumex2/index.html). 
A job-exposure matrix is a tool used to assess exposure to 
potential health hazards in occupational epidemiological stu-
dies. A job-exposure matrix essentially comprises a list of le-
vels of exposure to a variety of (potentially) harmful agents 
for selected occupational positions [10].

As regards the overall outcomes, the following ten catego-
ries of occupational exposures could be differentiated: asbe-
stos, petrochemicals, chrome/nickel, wood, textile, cement, 
solvents, acids, leather, coal/silica dust. For each exposure, 
the main parameter was the duration, weighted by the im-
portance of exposure (*0.5 for light, *2 for heavy). Individu-
al patients could also have different exposures during their 
professional careers.

Statistics
The Statistica software (Statsoft Inc., Tusla, USA) was used 
for analysis.

RESULTS

The main results were as follows:
• (1) The 2 groups did not significantly differ in terms 

of age, gender, tobacco and alcohol consumption 
(possible biasing factors). The average age info patients 
with laryngeal cancer was 67.01 +/- 11.15 years and 
in patients with (hypo)pharyngeal cancer 63.64 +/- 

Fig. 1.  Histograms of age distribution in the group of patients with laryngeal 
cancers and in the group of patients with (hypo)pharyngeal cancers. There 
is no statistically significant difference

Fig. 2.  Comparison between exposed (regardless of the agent) and non-exposed 
patients in the group of patients with laryngeal cancers and in the group 
of patients with (hypo)pharyngeal cancers. The proportion of exposed 
people is significantly higher in the laryngeal group (84/119) than in the 
(hypo)pharyngeal group (23/45) ( p < 0.001).

8.94 years. Fig. 1 shows a histogram of age distribution  
in the laryngeal and (hypo)pharyngeal groups. The 
average tobacco consumption (individual integrated 
rating on a scale between 0 – 5) was 3.06 +/- 1.72 in 
patients with laryngeal cancers and 3.28 +/- 1.99 in 
patients with (hypo)pharyngeal cancers. The average 
alcohol consumption (individual integrated rating on 
a scale between 0 – 5) was 2.13 +/1.46 in patients with 
laryngeal cancers and 2.42 +/- 1.62 in patients with 
(hypo)pharyngeal cancers.

• (2) The proportion of ‘exposed’ patients (regardless 
of the agent) was significantly higher in the laryngeal 
group (84/119) than in the (hypo)pharyngeal group 
(23/45) ( p < 0.001) (Fig. 2).  This could suggest that 
pharyngeal cancers are less related to occupational 
causes. Tobacco and alcohol consumption was indeed 
higher in the pharyngeal group, but the difference was 
not significant.
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•  (3) The occupational exposure profiles: First, 
a breakdown and one-way analysis of variance 
(ANOVA) was performed in order to compare the 
two groups of cancer patients (grouping variable 
= type of cancer) with regard to the ten levels of 
occupational exposures Based on this, the laryngeal 
and (hypo)pharyngeal groups had significantly 
different profiles of occupational exposures (p = 
0.035). 

• (4) Second, the Tukey’s honest significant difference 
(HSD) test was used to compare the mean scores 
per exposure between the two types of cancer. On 
the one hand exposure to asbestos and to strong 
inorganic acids appears to be significantly more 
important in the group of laryngeal cancers (p<0.05) 
than in the group of (hypo)pharyngeal cancers. 
On the other hand exposure to coal/silica dust is 
significantly more important in pharyngeal cancers 
(p<0.05).

DISCUSSION

The main results of this study rely upon (subjective) self-
-reported data provided by the patients. However, the oc-
cupational data are to some extent objective, as self-report 
questionnaires have been found to be valid and reliable for 
the assessment of occupational exposure (employment da-
tes, job title, type of work, material used etc.) [6].

Tobacco and alcohol exposures are probably underestima-
ted, but our aim in this study was to compare two types of 
cancer and not to consider the absolute values. As regards 
alcohol consumption, Brugère et al. [3] report that, among 
patients with cancer of the upper aerodigestive tract, the 
lowest consumption was found in patients with cancer of 
the lips and the glottis and  the highest consumption in pa-
tients with cancer of the epilarynx and hypopharynx. Ac-
cording to Wey et al. [17], in non-smokers, laryngeal cancer 
demonstrates a significantly increased risk only in ‘heavy’ 
drinkers (8 or more alcoholic beverages a day).

When considering the occupational exposures, the expected 
difference between laryngeal and (hypo)pharyngeal cancer was 
clearly confirmed. As regards the link between (hypo)pharynge-
al cancer and coal dust, our data confirm the study by Laforest 
et al. [11] who found this cancer to be associated with expo-
sure to coal dust (OR 2.31, 95% CI 1.21 to 4.40), with a signifi-
cant rise in the risk with both higher probability (p<0.005 for 
trend) and level (p<0.007 for trend) of exposure. In contrast, 
these same authors as well as Shangina et al. [16] reported no 
evidence of a relation between coal dust and laryngeal cancer.

As regards the link between asbestos and upper airway can-
cer, the IARC [7] has concluded that asbestos causes cancer 
of the larynx, which was confirmed by a recent systematic 
review [14]; however, this is less clear for the pharynx. Ber-
rino et al. [2] conducted a multicentre, case-control study 
in patients with hypopharynx cancer in Europe and found a 
nonsignificant odds ratio of 1.8 (CI : 0.6 – 5.0) for a ‘proba-
ble’ exposure to asbestos. This odds ratio was adjusted for 
tobacco and alcohol.

As regards strong inorganic acids and laryngeal cancer, the 
IARC [8] again has concluded that mists from strong inorga-
nic acids cause cancer of the larynx, but so far no studies have 
demonstrated such a link in pharyngeal cancer.

CONCLUSIONS

Laryngeal and (hypo)pharyngeal cancers should not be con-
sidered together in the epidemiological context of occupatio-
nal cancer.

Occupational exposure to known and suspected carcinogens 
is significantly higher in the laryngeal than in (hypo)pharyn-
geal squamous cell carcinomas. With regard to exposed sub-
jects, the global occupational exposure profiles differ signi-
ficantly (10 categories). Asbestos and acid mists exposures 
are significantly more important in the laryngeal carcinoma. 
Coal/silica dust exposure is significantly more important in 
the pharyngeal carcinoma. Laryngologists should pay more 
attention to the occupational career of patients who present 
with these types of cancer, particularly when such patients 
do not have a significant history of tobacco and alcohol con-
sumption. 

Fig. 3.  Importance of exposure (arbitrary units) to the ten categories of highly 
probable, probable and suspected carcinogens of the upper airways in the 
group of patients with laryngeal cancers and in the group of patients with 
(hypo)pharyngeal cancers.
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