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ABSTRACT

OBJECTIVES

In a previous analysis of data from a French population-based case-control study (the Investigation of
occupational and environmental Causes of Respiratory cancers (ICARE) study), ‘having ever worked’
in wood-related occupations was associated with excess lung cancer risk after adjusting for smoking
but not for occupational factors. The present study aimed to investigate the relationship between lung

cancer risk and wood dust exposure after adjusting for occupational exposures.

METHODS

Data were obtained from 2,276 cases and 2,780 controls on smoking habits and lifelong occupational
history, using a standardized questionnaire with a job-specific questionnaire for wood dust exposure.
Logistic regression models were used to calculate odds ratios and 95% confidence intervals adjusted
for age, area of residence, tobacco smoking, the number of job periods, and exposure to silica,

asbestos and diesel motor exhaust (DME).

RESULTS

No significant association was found between lung cancer and wood dust exposure after adjustment
for smoking, asbestos, silica and DME exposures. The risk of lung cancer was slightly increased
among those who were exposed to wood dust more than 10 years, and had over 40 years since the first

exposure.

CONCLUSION

Our findings do not provide a strong support to the hypothesis that wood dust exposure is a risk factor
for lung cancer. This study showed the importance of taking into account smoking and occupational
co-exposures in studies on lung cancer and wood dust exposure. Further studies evaluating the level

and frequency of exposure during various tasks in wood work are needed.



KEY MESSAGES

What is already known about this subject?

Few studies found a statistically significantly increased risk of lung cancer with wood dust exposure
and none distinguished wood species or tasks performed. Few studies adjusted accurately for

occupational exposures.

What are the new findings?

Our case-control population-based study included a broader range of exposure circumstances to wood
dust. The association between lung cancer and wood dust exposure observed in the overall study
population, but also among workers with a confined activity, was not confirmed after adjusting for

smoking, asbestos, silica, and diesel motor exhaust exposures.

How might this impact on policy or clinical practice in the foreseeable future?

This study did not provide enough evidence for the role of wood dust exposure in the lung cancer
occurrence. However, it showed the importance of taking into account co-exposures to established

lung carcinogens in occupational studies on lung cancer and wood dust exposure.



OCCUPATIONAL EXPOSURE TO WOOD DUST AND RISK OF LUNG CANCER: THE
ICARE STUDY

INTRODUCTION

In France, 369,600 workers (1.7%) were occupationally exposed to wood dust in 2010.[1] Wood dust
was classified as carcinogenic to humans by the International Agency for Research on Cancer (IARC)
with sufficient evidence for cancers of the nasal cavity, paranasal sinus, and nasopharynx,[2] and a
strong evidence of an association between sinonasal cancer and exposure to hardwood dust. The
evidence was weaker for lung cancer, with heterogeneous results: some case-control studies showed
an excess risk associated with wood dust exposure, but none of the cohort studies confirmed these
findings.[2]

Since that assessment by the IARC, a meta-analysis of 85 studies found a significantly increased risk
of lung cancer associated with wood dust exposure (relative risk [RR] 1.21, 95% confidence interval
[CI] 1.05 to 1.39). This association did not depend on the method used to assess for wood dust
exposure, and remained significant among studies that adjusted for smoking.[3] However, strong
differences were observed according to the geographic region: wood dust was associated with a
significantly decreased risk of lung cancer among studies from the Nordic countries where exposure
was due predominantly to softwood. This suggested a differential effect of softwoods and hardwoods,
but no study on lung cancer distinguished between wood species. Another possible source of the
heterogeneity in the findings on lung cancer and wood dust is confounding by other occupational lung
carcinogens. To our knowledge nine studies accounted for other occupational factors: asbestos;[4-6]
asbestos and silica;[7] asbestos, and formaldehyde;[8] employment in occupations/industries with
exposure to asbestos, arsenic, polycyclic aromatic hydrocarbons, nickel or chromium;[9] exposure to
any of the confirmed or suspected human carcinogens;[10] and IARC group 1 known carcinogens;[11]
in List A or B.[12] The list A or B industry/occupation carcinogens include those with a known or
suspected increased lung cancer risk.[13-15] Three of these studies found a statistically significant
increase in lung cancer risk with wood dust exposure. However two of the studies included no details
about woodwork.[4,6] and the exposures to hardwood and softwood were combined in the analysis of
the third study notwithstanding the detailed technical probing for some occupations.[11]

In a previous work based on the ICARE (Investigation of occupational and environmental Causes of
Respiratory cancers) study data, having ever worked in wood-related occupations was associated with
an excess risk of lung cancer (odds ratio [OR] 1.5, 95% CI 1.0 to 2.1) after adjustment for smoking but
not for other occupational exposures.[16] The aim of the present study was to investigate the
relationship between lung cancer risk and occupational exposure to wood dust, taking into account
smoking and occupational exposure to asbestos, silica and diesel motor exhaust. We also examined for
the influence of the type of wood (hard or soft-wood) and work tasks (sawing/planing or sanding,

manually or mechanically, among others), which are poorly evaluated in the literature.



METHODS

Study design

ICARE is a large multicenter population-based case-control study on respiratory tract cancers
conducted in France between 2001 and 2007 in 10 geographical areas (“départements”) covered by a
cancer registry (see ref [17] for details). All lung cancer patients (aged between 18 and 75), identified
during the study period, were eligible. The cases were all histologically confirmed primary lung
cancers (International Classification of Diseases for Oncology ICD-O C33-C34), and all histological
types were included. Participation in the study was proposed to 3,360 patients, but 434 refused (13%).
Throughout the recruitment period, population-based controls were randomly selected by a polling
institute from the same “départements’ as the cases. They were frequency-matched to cases by gender
and age (<50, [50-59, 60-69, and >70 years) and were comparable to the general population in each
“département™ by socio-economic status”. Among the 4,673 eligible controls, 4,411 were contacted
and 3,555 agreed to participate in the study (response rate 81%).

Each participant gave written and informed consent. The study was approved by the Institutional
Review Board of the French National Institute of Health and Medical Research (IRB-INSERM, n°01-
036) and by the French Data Protection Authority (CNIL n°90120).

Data collection and occupational data coding

Face-to-face interviews were conducted by trained interviewers using standardized questionnaires. The
general questionnaire was used to collect lifelong occupational history, including the start and end date
for each job, industry type, and a description of the tasks carried out. Participants who were too sick to
provide answers — 60 controls and 202 cases — were interviewed with a shorter questionnaire
(completed either by themselves or a next-of-kin) but they were excluded from the present study. Each
occupation lasting one month or more was defined as a ‘job period’. In addition, 20 job-specific
questionnaires were used to obtain information on certain tasks or job titles, including woodworking.
Occupations and industry branches were coded by trained coders (who were blinded to the status of
participants as either a case or control), according to the International Standard Classification of
Occupations (ISCO) and the French Nomenclature of Activities (Nomenclature d’Activités Frangaises
[NAF]).[18,19]

Wood dust exposure and assessment of individual’s exposure
Occupational exposure to wood dust was first investigated for each job period with a single question in

the general questionnaire: “During this job period, were you exposed to wood dust?”. If the answer

! farmers, self-employed workers, managers/professional, intermediate occupations, clerical workers,
sales and services workers, blue-collar workers, inactive individuals



was yes, participants were asked to provide the frequency of exposure (in hours per day, per week, or
in days per week, per month, or per year). Participants who were exposed to wood dust over 5% of
their worktime in this job (i.e. over % hour per day or 2 hours per week or 1 day per month), had to
answer a job-specific questionnaire investigating the species of wood used, and the tasks performed
(sanding or sawing of the wood mechanically or manually, and applying any treatment on the wood).
A worker was classified as “sanding and sawing” when he declared that he sawed and sanded at least
once during the professional career (“only sanding” when he only sanded; “only sawing” when he
only sawed; and “nor sanding nor sawing” when he did neither).
In the specific questionnaire, when the workers declared that they have ever been exposed to:
- hardwood species in general or to birch, oak, chestnut, beech or walnut; he was considered as
having been exposed to “hardwood”,
- softwood species in general or to pine, fir or larch; he was considered as having been exposed
to “softwood”,
- composite wood among chipboard, plywood, medium-density fibreboard or melamine; he was
considered as having been exposed to “composite wood”,
- teak or another exotic wood; he was considered as having been exposed to “exotic wood”.
The different categories were not mutually exclusive. The reference group included participants who
had never been exposed to wood dust during their entire occupational history.
Each participant’s exposure to wood dust was assessed by the following exposure indices:
- the duration of exposure to wood dust corresponding to the sum of the durations of each job
period exposed to wood dust,
- the number of years since the first wood dust exposure.
We additionally conducted analyses among workers supposed to be exposed to a higher level of wood

dust: workers who worked indoors and had no suction system at the workplace.

Assessment of smoking, silica, diesel motor exhaust and asbestos exposure

Lifelong cigarette smoking was measured using the comprehensive smoking index (CSI), which takes
into account the total duration of smoking, time since cessation and average number of cigarettes
smoked per day.[20]

To assess occupational exposure to silica, we used a specific silica job-exposure matrix (JEM) used in
another ICARE study.[21,22] The silica-JEM assigned a probability of exposure (P;), a frequency (F)),
and an intensity (I;) for each job i. The cumulative index for silica exposure was calculated as Dix
Pix Fix I; (where D; is the duration of the period of exposure to silica), and was then categorized into
four classes, according to the quartiles of the distribution among controls.

The exposure to diesel motor exhaust (DME) was investigated using questionnaires and a cumulative
exposure index (CElpme) Was categorized into three classes (not exposed, low, and high exposure) (see
ref [23] for details).
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ICARE’s questionnaires were designed with multiple closed questions, allowing the construction of a
task-exposure matrix (TEM) specific for asbestos exposure by hygienists.[22] The TEM assigned a
probability of exposure (possible, probable, or certain) and an intensity of exposure to each task of
interest, according to the exposure period. An asbestos cumulative exposure index (CElrgy) was
calculated by summing the products of the exposure parameters given by the TEM (probability and
intensity) and job duration, for each job period, and categorized into four classes according to the

quartiles of the distribution among controls.

Statistical analyses

Overall, 6,481 participants were included in the ICARE study with 2,926 cases and 3,555 controls.
Due to the small number of women exposed to wood dust (n=14) we restricted the analysis to men:
2,276 cases and 2,780 controls.

Multivariable unconditional logistic regression models were used to estimate OR and their 95% CI for
the association between lung cancer risk and wood dust exposure. A polynomial regression model was
used to estimate OR and 95% CI by histological type. Both models were adjusted for age at
interview/diagnosis (for controls/cases), “département”, CSI, number of jobs (<3, 4, 5-6, and > 7 jobs,
according to the quartiles in controls) and occupational exposure to silica, asbestos, and DME.
Additional adjustment for educational level resulted in only marginal changes in ORs estimates;
therefore educational level was not included in the models. Interactions between wood dust exposure
(ever), and CSI, CEltgm, CElgjica, and CElpye were assessed by adding the products terms in the
logistic regression model (maximum likelihood ratio test); none of these interactions was statistically
significant.

Dose-response relationships were investigated among workers who had completed a specific
questionnaire for the total duration of exposure to wood dust, the time between interview/diagnosis
and the first exposure. To this end, tests for trend were used if the linearity assumption was satisfied.

Statistical analyses were performed using SAS software 9.4 (SAS Institute Inc, Cary, NC, USA).

RESULTS

A total of 5,056 men were included in this analysis (Table 1). By the mean age, controls were slightly
younger (58 years) than cases (60 years). Cases had a statistically significant lower educational level
than the controls. We observed a clear increase in lung cancer risk with CSI (P trend <10™). The two
main histological subtypes were squamous cell carcinoma (n=808, 35.3%) and adenocarcinoma
(n=800, 34.9%).

Overall, 390 cases and 447 controls were exposed to wood dust.
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Table 1. Characteristics of the study population

Controls (n=2,780)

Cases (n=2,276)

n (%) n (%)
“Département”
Bas-Rhin 360 12.9 302 13.3
Calvados 358 12.9 272 12.0
Doubs+ Territoire de Belfort 112 4.0 106 4.7
Haut-Rhin 89 3.2 56 2.5
Hérault 360 12.9 252 11.1
Isere 407 14.6 371 16.3
Loire Atlantique 311 11.2 273 12.0
Manche 247 8.9 262 115
Somme 387 13.9 269 11.8
Vendée 149 53 113 5.0
Age, years
mean (SD) 58 (9.9) 60 (9.0)
<50 664 23.9 312 13.7
[50-60 858 30.9 774 34.0
[60-70 927 334 826 36.3
>70 331 11.9 364 16.0
Highest educational level
Elementary school or less 521 19.4 675 33.3
Middle school 1081 40.3 869 42.9
High school 310 11.6 185 9.1
University 752 28.0 273 135
Unknown 19 0.7 25 1.2
Number of jobs held
Mean (SD) 4.6 (2.6) 4.4 (2.7)
Smoking history
CSI=0 813 29.3 59 2.6
0<CSI<0.5 611 22.1 105 4.7
0.5<CSI<1 513 18.5 234 10.4
1<CSI<1.5 393 14.2 391 17.4
1.5<CSI<2 335 12.1 779 34.6
CSI>2 106 3.8 683 30.3
Mean (SD) 0.65 (0.7) 1.62 (0.6)
Histological Type'
Squamous cell carcinoma 808 35.3
Adenocarcinoma 800 34.9
Small cell carcinoma 335 14.6
Large cell carcinoma 200 8.8
Other 130 5.7
Sarcoma 6 0.3
Not specified 13 0.6

All participants were men.

116 patients had multiple tumors
SD: standard deviation, CSI: comprehensive smoking index
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Table 2 shows the proportion of the industries and occupations of cases exposed to wood dust
(workers may have held several jobs). As expected, these workers were employed in typical wood-
related occupations and industries. When this was not the case (e.g. painter or worker in the
manufacturing of other transport equipment), the participants were exposed because of their tasks

(cutting, sanding, sawing).

Table 2: Number of jobs and industries (n) with more than 10 participants and with more than 10% of
cases exposed to wood dust

Jobs — 2-digit ISCO codes [18] n %
8.1 Cabinetmakers and related woodworkers 39 65
6.3 Forestry workers 14 56
7.3 | Wood preparation workers and paper makers 22 44
95 Bricklayers, carpenters and other construction workers 235 | 24
9.3 Painters (wood sanding) 58 21
6.1 Farmers 15 12
6.2 | Agricultural and animal husbandry workers 53 12
Sectors — 2 digit NAF codes [19] n %
20 Manufacture of wood and of products of wood 118 |71
02 Forestry and logging 13 65
36 Manufacture of furniture 40 29
21 Manufacture of paper and paper products 11 15
45 Construction 227 | 14
35 Manufacture of other transport equipment (activity near carpentry shop or wood | 36 13
self-cutting)
01 Crop and animal production, hunting and related service activities 64 12
(wood cutting)

ISCO: International Standard Classification of Occupations, NAF: Nomenclature d’Activités
Francaises (French Nomenclature of activities)

Exposure to wood dust occurred for the first time over 40 years before the diagnosis in participants’
career for 49% of controls and 43% of the cases. The cases were exposed on average of 17 years and

the controls in 15.5 years.

Table 3 shows the lung cancer risk associated with exposure to wood dust. For participants who
completed a specific questionnaire (166 controls, 153 cases), the duration of exposure and the time
since first exposure were also assessed.

Cases exposed to wood dust over 5% of the worktime, more than 10 years, and over 40 years since the
first exposure showed an increased lung cancer risk. After adjustment for exposure to asbestos, silica

and DME, these associations were no longer statistically significant.

The association with wood dust did not differ between different histological types, with ORs
(adjusted for occupational exposures) of 1.11, 95% CI 0.66 to 1.86 for the adenocarcinoma

and 1.10, 95% CI 0.66 to 1.85 for squamous cell carcinoma (data not shown).
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Table 3. Risk of lung cancer associated with wood exposure

Controls Cases OR, 95% Cl | OR, 95% ClI
(n=2,780) (n=2,276)
n (%) n (%)
Never exposed to wood dust 2,252 81.0| 1,612 70.8 1.00 [ref] | 1.00 [ref]
Ever exposed to wood dust 447 16.1 390 171 129 1.06-1.56 | 1.13 0.86-1.48
Ever exposed to wood dust in a job > 5% of the worktime
No 272 9.8 222 9.8 1.17 0.92-150 | 1.03 0.72-1.47
Yes 175 6.3 168 7.4 146 1.10-1.94 | 125 0.86-1.82
Test for trend, P 0.005 0.27
Ever exposed to wood dust in a job > 5% of the worktime * 166 94.9 153 911 137 1.02-1.84| 119 0.81-1.75
Duration (years) <10 69 415 67 438 121 0.79-1.87 | 1.06 0.59-1.89
>10 97 58.4 86 56.2 151 1.03-222 | 129 0.79-2.13
Test for trend, P 0.03 0.31
Years since first wood exposure 10,40] 79 47.6 72 471 116 0.77-1.75| 0.89 0.49-1.60
>40 87 52.4 81 529 1.60 1.07-240 | 147 0.89-2.43
Test for trend, P 0.02 0.24

All estimated ORs have been adjusted for age, “département”, number of jobs, CSI (OR,), further adjusted for asbestos cumulative exposure index (CEI) (CEltgw), silica
cumulative exposure index (CElgic.) and diesel motor exhaust CEI (CElpme) (ORp). The class “no wood exposure” is the reference class.

! Analysis restricted to participants who completeted a specific questionnaire

OR: odds ratio, Cl: confidence interval, CSI: comprehensive smoking index, DME: diesel motor exhaust
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Table 4 shows lung cancer risks among workers who completed a specific questionnaire, according to
the wood type (hard and/or softwood and/or exotic and/or composite) and tasks (sanding and/or
sawing mechanically or not) that they were exposed to. Few participants reported wearing a mask
(18% of cases, 23% of controls), and only 25% of controls and cases had suction systems at their
workstations. The ORs associated with wood dust exposure were not higher among those who worked
indoors and/or had no suction systems.

Few workers were exposed to one type of wood dust only, making it difficult to distinguish any
differential effect between soft and hardwood (74% of cases or controls were exposed to hard and soft
wood dust together). Similar ORs were observed for the various types of wood, and they were not
statistically significant after adjustment for occupational factors.

When the workers only sawed, the risk increased (OR 1.92, 95% CI 0.98 to 3.77, when co-exposures
were not taken into account, and 3.30, 95% CI 1.26 to 8.66 when they were considered). Workers who
only sanded were too few to allow us to conclude. Wood dust exposure in workers classified as having
“non-sawing or non-sanding” tasks was due to their branches of activity or to the tasks of their co-
workers, half of them worked indoors.

The lung cancer risk seemed to be slightly increased when the workers sawed or sanded mechanically
over 10 years, but no longer significant after adjustment for occupational factors.

The application of any chemicals (creosote, solvents, varnish) was not linked to an excessive lung
cancer risk (data not shown).
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Table 4: Risk of lung cancer associated with sanding or sawing the wood

Controls (n=2,780) | Cases (n=2,276) | ORa 95% Cl ORy 95% ClI
n (%) n (%)
Never exposed to wood dust 2,252 81.0 1,612  70.8 1.00 [ref] 1.00 [ref]
Ever exposed to wood dust in a job > 5% of the worktime * 166 94.9 153 911 1.37 1.02-1.84 1.19 0.81-1.75
Worked only indoors 133 80.1 125 817 1.37 0.99-1.89 1.19 0.79-1.79
No suction system at the workstation 120 72.3 110 719 1.40 1.00-1.97 1.14 0.73-1.79
Worked only indoors without suction system 93 56.0 87 56.9 1.43 0.97-2.09 1.14 0.71-1.85
Type of wood dust exposure
Softwood 148 89.2 135 88.2 1.39 1.01-1.90 1.20 0.80-1.80
Hardwood 138 83.1 127 83.0 1.34 0.98-1.85 1.16 0.77-1.77
Exotic wood 87 52.4 62 405 1.10 0.72-1.67 1.06 0.62-1.81
Composite wood? 96 57.8 81 529 1.58 1.07-2.32 1.26 0.76-2.08
Sanding / sawing
Sanding and sawing 109 65.7 98 64.1 1.31 0.92-1.88 1.08 0.67-1.72
Only sanding 8 4.8 3 2.0 0.48 0.09-2.44 0.41 0.07-2.37
Only sawing 27 16.3 32 209 1.92 0.98-3.77 3.30 1.26-8.66
Nor sanding nor sawing 24 14.5 26 17.0 1.37 0.57-3.28 0.90 0.32-2.56
Sanding and/or sawing
Manually® 98 48.6 93 482 1.33 0.91-1.94 1.16 0.71-1.90
According to the duration of exposure to wood dust
<10 years 32 32.7 36 387 1.42 0.76-2.64 0.89 0.38-2.10
>10 years 66 67.3 57 613 1.28 0.80-2.04 1.32 0.73-2.37
Test for trend, P 0.26 0.38
Mechanically* 129 64.6 112 554 1.28 0.92-1.79 1.14 0.73-1.76
According to the duration of exposure to wood dust
<10 years 48 37.2 43 384 111 0.66-1.85 1.02 0.51-2.05
>10 years 81 62.8 69 616 1.41 0.92-2.16 1.21 0.70-2.10
Test for trend, P 0.10 0.49

All estimated ORs have been adjusted for age (at interview for controls, at diagnosis for cases), “département” (geographical areas covered by registry), number of jobs, and
CSI (OR,). ORs were further adjusted for silica cumulative exposure index (CEI) (CElgic.), asbestos CEI (CEl+gm) and diesel motor exhaust CEI (CElpyve) (ORy). The class
“no wood exposure” is the reference class.

! Participants who completed a specific questionnaire

2 Composite wood include: clipboard, plywood, medium-density fibreboard or melamine
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¥ Among the workers described above (*), whatever the duration of exposure to wood dust.
* Among the workers described above (*), whatever the duration of exposure to wood dust.
OR: odds ratio, Cl: confidence interval, CSI: comprehensive smoking index, DME: diesel motor exhaust
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DISCUSSION

Our study showed that occupational wood dust exposure assessed by a specific questionnaire was
associated with a slight excess risk of lung cancer when the analyses were not adjusted for
occupational exposure to silica, DME and asbestos. The risk increased in workers exposed over 5% of
their worktime in at least one job, with the time since the first exposure. Adjustment for occupational
factors weakened these associations, which were no longer statistically significant.

Case-control study is often considered as a weaker design compared with cohort due to recall bias. In
our study, wood dust exposure was self-reported and an over-reporting of self-occupational exposures
could not be ruled out totally in a situation where participants felt more concerned about their health
problems. However, to minimize this bias, the study was aimed to investigate the relationship between
environmental exposures and health, and not focused on occupational history. In addition, interviews
were conducted by trained interviewers using standardized questionnaires to minimize this bias.
Another limitation of our study was the lack of assessment of the exposure level to wood dust and our
inability to isolate exclusive exposure to wood species because of few exposed workers.

Our study has several strengths such as the inclusion of incident cases in collaboration with the cancer
registries, population-based controls randomly selected from the same “départements™ as the cases
through incidence density sampling, high response rates of cases and controls. Face-to-face interviews
with structured questionnaires allowed for the collection of the entire occupational history as well as
an accurate collection of information on carcinogenic exposures such as asbestos, silica or DME.

From a meta-analysis by Hancock et al. and other studies published afterwards, various parameters
seem to be important for a study evaluating the role of occupational wood dust exposure in lung
cancer risk. These parameters should include sufficient number of cases (for statistical power), a large
geographical area to be covered by the study, a direct assessment of smoking history, the entire
professional career and a precise identification of occupational exposure to asbestos.[4-12] Other
studies about wood dust also used questionnaires.[4-6,8,9,11,12] The exposure to wood dust is known
by the workers because it is visible, thus, improving the accuracy of self-report,[24] unlike asbestos
exposure for example, which is not visible. Hancock et al. showed, after adjustment for smoking, that
wood dust exposure (assessed by a questionnaire) was associated with an increased lung cancer risk
(RR1.3,95% CI 1.2t0 1.5).[3]

The increased risk of lung cancer associated with the longest time between the first exposure to wood
dust and diagnosis was concordant with the expected latency for lung cancer (over 10 years).
However, nearly half of the study population had an exposure to wood dust that was related to their
former working conditions. In our study, few participants reported wearing a mask (18% of cases and
23% of controls), and 25% of cases and controls had suction systems at their workstations, similar to
that observed in a French study where these protection devices were used (31% and 21%

respectively).[25]
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As observed by other authors, lung cancer risk associated with wood dust exposure was increased
when the occupational exposures were not taken into account.[3] A dose-response relationship was
observed between the duration of wood dust exposure and lung cancer by Barcenas et al.[26]: OR 3.0
for those exposed “1-30 years” and 3.4, for “31-45 years” exposure, with a statistically significant
trend test (P=0.0007). Corbin et al., among timber processing machine operators, showed a
relationship between the duration of employment and lung cancer risk with ORs of 1.1, 4.95, and 14.1
for employment < 2, 2-10 and >10 years, respectively (P-trend: 0.03).[27] Other studies found a
statistically significant association between wood dust exposure and lung cancer, after adjusting for
tobacco and occupational co-exposures:[4,6,11] OR of 1.4, 95% CI 1.1 to 1.7 for overall exposure,[4]
2.2, 95% CI 1.3 to 3.6 when workers were regularly exposed over 20 years.[6] Valliéres et al. showed
that exposure at a substantial level (i.e. medium or high concentrations of over 5% of their weekly
work, and for 5 years or more) was associated with an increased lung cancer risk (1.7, 95% CI 1.1 to
2.7).[11] In our study, the level of exposure was not available, but indoor work and the absence of a
suction system, supposed to be associated with higher levels of wood dust exposure, were not
associated with higher risks. Similarly, sanding was usually associated with higher levels of exposure
to wood dust.[28, 29] but in our study population, only sawing was associated with an excess lung
cancer risk (not observed with sanding only). However we had no information about airborne
contamination through cleaning of the machines with compressed air.[28, 30]

In our study, since the workers were exposed to several species, lung cancer risk differences between
hardwood and softwood dust exposure could not be determined.

Few studies have focused on the type of wood species. In their meta-analysis, where geographic
region was used as a proxy for the tree species type (Nordic countries as a proxy for softwood dust
exposure and non-Nordic for mixed hardwood and softwood dust exposure), Hancock et al. showed an
increased lung cancer risk in non-Nordic countries (RR 1.3, 95% CI 1.2 to 1.5) and a reduced risk in
the Nordic countries (RR 0.6, 95% CI1 0.4 to 1.0).[3]

CONCLUSION

The results of this population-based study including a broader range of exposure circumstances to
wood dust do not provide a strong support to the hypothesis that wood dust exposure is a risk factor
for lung cancer. Our study showed the importance of taking into account co-exposures to other
occupational carcinogens in studies on lung cancer. Due to the small number of workers exposed to
single wood species, we were not able to determine if exclusive exposure to one type of wood dust
was more deleterious than another, as is observed with sinonasal cancers. Further studies taking into
account a larger range of occupational and non-occupational risk factors are needed to confirm our

findings on the type of wood and work-tasks.
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